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Direct  and  Alternating 
Current 

Generators 
Moiors 

Our  designs  are  the  latest. 
Our  prices  are  competitive. 
Onr  workmansliip  s'rictly  high 
grade. 


Eleciric  Co..  Lliniietl 


TOFoOnSTTO- 


SAVE  OURRENT«"»  SAVE  MONEY 


D.  C.  Motor. 
Send  for  Bulletin  No.  819. 


by  using  efficient  motors  that 
will  stand  up  to  their  work 
and  give  the  greatest  mechani- 
cal effort  with  the  smallest  con- 
sumption of  electrical  energy. 

The  greatest  care  in  de- 
sign, workmanship  and  testing 
is  necessary  to  reach  the  best 
results. 
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CONSULTING  ENGINEER 

Electric  l.iglit  and  Power  riants.   l.ong  Distance 
Kleetrical  I'ower  Transmission.  Steam 
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Investigations. 
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WALLACE  C.  JOHNSON 
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CONSULTING  ENGINEER 
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bar  solder.  We  purchase  scrap 
copper  wire  and  brass  scrap 
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Incandescent  and  Flexible  Cords 
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Amerieanite.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 


U.  S.  Factory:    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store:    F.  E.  Donohoe,  Agent,  241  Madison  Street. 
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PAIR  or. 


McCormick  Turbines 

Operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,   Great  Falls,  Montana. 

Head  40  feet.      —       2,800  Horse  Power.      —      300,000  Pounds. 
The  Heaviest  Pair  of  Turbines  Ever  Built. 

WRITE  FOR  CATALOGUE.  .  . 

S.  Morgan-SmitK  CompsLny 

YORK,  Penn.,  U.  S.  A. 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


MONTREAL 


WE  carry  a  complete  assortment  of  supplies 
and  appliances  at  right  prices. 

Prompt  shipment  and  reliable  goods  are 
our  specialties. 

Give  us  a  trial  order  or  an  opportunity  to 
quote. 

J.  A.  DAWSON  &  CO. 

743  CraLig  Street.  MONTREAL.  Qvie. 


t   THE  EVEN  SPEED,  ECONOMY  AND  EASE 


J!   IN  OPERATING  THE 


WHEELOCK  AND  IDEAL  ENGINE 


Have  Gained  For  Them  Their  Greatest  Popularity 


Write  for  F'a.rtic-u.la.rs 


The  Goldie  &  McCulIoch  Co.,  Limited  | 


O-AI^T,  ONTARIO, 


We  Make 


WHEELOCK  ENGINES,  IDEAL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS,  OATMEAL  MILL 
MACHINERY,  FLOUR  MILL  MACHINERY,  WOLF  GYRATORS,  WOOD-WORKING  MACHINERY,  SHINGLE  MACHINERY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION    CLUTCH    COUPLINGS,     FRICTION    CLUTCH    PULLEYS,    SAFES,    VAULTS  AND   VAULT  DOORS. 
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TRADE  NOTES. 

Attention  is  direotod  to  llio  new  advertiseinent  in  this  issue  of 
the  Western  Telephone  MHiiufaciuiinjj  Co.,  ot  Cliicago,  who  will 
pleased  to  quote  on  any  kind  of  telephone  apparatus. 

Catalogue  No.  19  of  the  Penberthy  Injei-lor  Company,  Wind- 
sor, Onl.,  is  one  which  should  bo  in  the  hands  of  all  steam  users. 
In  it  are  presented  two  new  specialties,  the  low  and  hii^h  water 
alarm  and  the  force  feed  lubricator. 

Mr.  P.  E.  Der>t  ha<  purchased  the  business  and  patents  of  the 
Cyclone  Grate  Bar  Company  and  has  opened  oftices  at  19  Yonge 
Street  Arcade,  Toronto,  under  the  style  of  P.  E.  Derst  &  Co. 
They  will  handle  other  steam  specialties  as  well. 

.Messrs.  John  Starr,  Son  &  Company,  of  Halifax,  N.S.,  recent- 
ly installed  an  electric  light  plant  of  300  lights,  also  a  private 
telephone  plant  and  electric  watchman's  detector  system  for  the 
Sissiboo  Pulp  &  Paper  Company,  Sissiboo  Falls,  N.  S. 

We  wish  to  draw  attention  to  the  advertisement  of  ihe'Canada 
Metal  Company  of  Toronto,  which  appears  in  this  i^sue.  This 
company  now  manufacture  battery  zincs,  fuse  wire,  etc.  There 
has  been  con-iderable  demand  for  these,  the  trade  in  Canada 
being  a  particularly  good  one. 

The  Pelton  Water  Wheel  Company  reports  having  just  closed 
a  contract  with  the  Vancouver  Power  Company,  of  \'ancouver, 
B.C.,  covering  three  Pelton  wheel  units  with  a  combined  capac- 
ity ot  10,000  horse  power.  The  wheels  are  for  direct  connection 
to  electric  generators;  the  power  to  be  used  for  electric  raiKvay 
and  manufactui  ing  purposes. 

The  largest  and  most  modern  equipped  pattern  shop  in  the 
Dominion  is  the  Downer  Pattern  Works,  of  Toronto,  whose  ad- 
vertisement appears  in  this  issue.  They  make  to  order  patterns 
and  mo  lels,  in  wood  or  metal,  for  engines,  pumps,  heating  ap- 
paratus, electrical  work  and  machines  of  every  description. 
Under  the  able  management  of  Mr.  J.  M.  Downer  this  concern 
have  made  great  strides  in  recent  years  and  we  predict  a  brilliant 
future. 


The  National  Carbon  Company,  of  Cleveland,  Ohio,  have 
favored  us  with  a  beautiful  calendar  for  1903  containing  a 
picture  of  their  "Twentieth  Century  Columbia."  The  original 
picture  "Miss  Columbia"  was  painted  by  Mr.  G.  M.  Kaver, 
probably  the  greatest  painter  of  juvenile  faces  and  figures  in 
America.  It  is  intended  as  a  reminder  of  the  excellent  quality  of 
the  Colutiibia  carbons. 

The  Dominion  Belting  Company,  Limited,  has  recently  been 
organized  in  Hamilton  and  have  commenced  the  erection  of  a 
new  factory  on  Sherman  Avenue,  to  be  of  brick,  155x55  feet.  It 
will  be  equipped  with  the  latest  and  best  machinery  for  the  man- 
ufacture of  stitched  and  oiled  cotton  duck  belting.  The  company 
have  engaged  as  superintendent  one  of  the  most  experienced 
men  in  the  United  Slates  in  that  line  of  business.  Mr.  John  J. 
McGill,  formerly  manager  of  the  Canadian  Rubber  Company,  of 
Montreal,  is  president  of  the  company.  Mr.  C.  T.  Granthan,  of 
Hamilton,  is  also  interested. 


Messrs.  H.  G.  Aylwin,  J.E.  Campbell,  J.M.  Toombs  and  H.E. 
Robinson,  of  Carman,  and  E.S.  Harrison,  of  Winnipeg,  have  been 
incorporated  as  the  Carman  Electric  Light  &  Power  Company, 
Limited,  with  a  capital  of  $50,000. 

The  Sturgeon  Falls  Pulp  Company,  of  Sturgeon  Falls,  Ont., 
propose  to  operate  their  large  paper  mill  by  alternating-current 
induction  motors  throughout.  Two  Westinghouse  type  "F" 
motors  are  to  be  used  co  drive  the  variable  speed  shaft  of  the 
paper  machines,  and  two  75  horse-power,  type  "C"  motors  will 
drive  the  constant  speed  line  shaft  of  the  same  machines. 
Another  75  horse-power,  type  "C"  motor  will  operate  other  ma- 
chinery in  the  mill.  A  15  horse-power  induction  motor  will  be 
direct  connected  to  a  triplex  pump;  one  of  to  horse-power  will 
drive  the  wet  machines;  a  20  horse-power  motor  will  drive  the 
agitators  for  the  clay-mixing  tanks  and  a  30  horse-power  motor 
will  drive  the  conveyors.  The  contract  has  been  placed  with  the 
Westinghouse  Electric  &  Mfg.  Company  and  includes  also  a  560 
kilowatt,  revolving  field  alternator,  designed  to  be  direct  con- 
nected to  a  water-wheel,  with  the  exciter,  switchboard  and 
instruments  to  accompany  the  generator.  The  engineer  and  de- 
signer of  the  Sturgeon  P'alls  plant  is  Mr.  George  F.  Hardy. 


Ampere 


Induction 
Motors 


Two  and  Three  Pha^se 


HIGH  POWER.  FACTOR 

HIGH  EFFICIENCY 


R..  E.  T.  PRINGLE  COMPANY,  l  tea 

nOS  PFinee  William  St.,  St.  John,  N.  B.  172  Dalhousie  Street 

Branches    18  Toronto  S.t,  Toronto,  Ont.  MONTREAL. 
Representative  at  the  Coast-Frank  Darling,  Vancouver,  B.  C. 


Full  Stock  of  Electrica.1  Supplies. 


Prompt  Shipments. 
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Westinghouse 

Induction  Motors 


Westinghouse  Irvdviction  Motor  Drivirvg  Hoist. 

High  Commercial  Efficiency  xsnder  Widely  Varying  Load. 
Require  no  Skilled  Attendance. 

For  Particulars  Address 

Ahearn  &  Soper  Limited 

Ottawa,  Canada 


The  above  plate  shows  a  pair  of  35  inch  Crocker  Turbines,  in  horizontal  setting-,  outward 
discharge  type.    This  arrangement  can  be  placed  in  any  part  of  the  line  of  shafting,  when 
circumstances  permit  of  direct  connection,  power  being  taken  off  on  both  sides  of  the  case  if 
desired.     We  have  designs  for  many  other  styles  of  setting.     Estimates  and  catalogue  promptly 
forwarded  to  those  applying  and  stating  conditions  under  which  power  is  to  be  developed. 


BRANCH   OKFICRS  : 

Toronto,  Montreev.!. 

Halifa^x.  N.  S. 
R.ossland  and 

Greenwood,  B.  C. 


ENCKES 

lCHINE 


OMPANY. 


Main  Office  and  Works  ; 

I.aiiscUnviio  St. 

SHERBROOKP,  QUE. 

CANADA. 
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PERSONALS. 

Mr.  James  Bannon,  chief  ^'m^  illoe^  of  the  Ciiy  Hall,  Toronto, 
was  on  Christmas  Eve  presented  with  a  gold  mounted  umbrella 
by  the  staff  of  the  engine  room. 

Mr.  Wm.  PullmiiH,  formerly  with  the  Sturgeon  Falls  Electric 
Light  &  Power  Co.,  Sturgeon  Falls,  Oi\t.,  has  accepted  the 
position  of  superintendent  of  the  \"ernon,  B.  C,  electric  light 
plant. 

.Mr.  J.  W.  Moves,  manager  of  the  Metropolitan  Railway, 
North  Toronto,  who  has  been  unwell  for  some  time  past,  recent- 
ly underwent  a  surgical  operation,  since  which  time  he  has  been 
gradually  improving. 

Mr.  G.  H.  B.  Hooper,  who  died  in  Toronto  recently,  was  well 
known  as  an  eleclrical  inventor.  One  of  his  inventions  widely 
and  favvirablv  known  was  the  automatic  electric  brake,  used  suc- 
cessfully in  many  of  the  large  cities. 

Mr.  Will  A.  Moore,  an  old  Upper  Canada  College  boy  and 
champion  athlete  of  1S93,  spent  Christmas  week  with  his  parents 
ai  Moore  Park,  Toronto.  He  is  now  electrical  engineer  with 
Fairbanks,  Morse  &  Company,  of  Chicago. 

Mr.  A.M.  \Vickens,who  was  recently  temporarily  suspended  as 
chief  engineer  of  the  Ontario  Government  buildingsshas  been  re- 
instated. A  rearrangement  of  the  work  has  been  made  and  it  is 
under>lood  that  Mr.  Wickens  will  confine  his  attention  entirely  to 
the  Parliament  buildings. 

Mr.  J.  Norman  Sm  ih,  until  recently  manager  at  Toronto  of 
Canadian  Motors,  Limited,  has  accepted  a  position  of  responsi- 
bilitv  with  the  Lachine  Rapids  Hydraulic  &  Land  Company,  of 
Montreal.  His  many  friends  in  the  west  wish  him  a  large  meas- 
ure cii  success  in  the  east. 

Before  leaving  Toronto  to  assume  charge  of  the  plant  of  the 
Winnipeg  Power  &  Light  Company,  Mr.  J.  S.  Mackenzie 
was  presented  with  a  beautiful  gold  chain  and  locket.  The  pre- 
sentation was  made  by  Mr.  J.  M.  Smith,  comptroller  of  the  To- 
ronto Railway  Company,  on  behalf  of  the  staff.  Mr.  Mackenzie 
carries  with  him  not  only  the  best  wishes  of  his  colleagues,  but 
also  of  a  wide  circle  of  personal  friends. 


Mr.  O.W.  Brain,  electrical  engineer  to  the  Board  of  Railway 
Commissioners  for  New  South  Wales,  is  now  in  Canada  inspect- 
ing the  chief  railway  systems.  Mr.  Brain  has  visited  the  leading 
railway  centres  of  Great  Britain  and  the  Continent  with  a  view 
to  gathering  the  latest  information  in  regard  to  new  electrical 
appliances.  Mr.  Brain  states  that  in  New  South  Wales  there 
are  4,000  miles  of  railway,  120  miles  of  electric  liamway  and 
about  30  miles  of  steam  street  railway, all  of  which  are  controlled 
by  a  railway  commission. 

Mr.  F.  W.  Warren,  who  was  connected  with  the  Montreal 
Street  Railway  in  the  early  days  of  the  introduction  of  electrical 
power,  has  been  appointed  assistant  to  Mr.  H.  S.  Holt,  president 
of  the  Montreal  Light,  Heat  &  Power  Company.  Mr.  Warren  is 
a  nephew  of  Mr.  James  Ross  and  has  represented  that  gentle- 
man's interests  in  Birmingham,  England,  and  Jamaica.  He 
succeeded  Mr.  Hill  as  comptroller  of  the  Montreal  Street  Rail- 
way, afterwards  went  to  Jamaica,  thence  to  Birmingham,  from 
which  place  he  returns  to  Montreal. 


SPARKS. 

The  employees  of  the  Bell  Telephone  Company  in  Montreal 
have  an  association  for  educational  and  social  purposes  and  have 
leased  new  quarters  at  2426  St.  Catharine  Street. 

The  city  council  of  Sherbrooke,  Que.,  are  applj'ing  to  Parlia- 
ment for  power  to  expropriate  property  within  thirty  miles  of  the 
city  with  a  view  to  installing  a  lighting  plant  at  Westbury  Basin, 
near  Angus. 

Mr.  George  F.  Jackson,  of  the  Bell  Telephone  Company,  has 
installed  a  telephone  system  for  the  Canadian  General  Electric 
Company  at  Peterborough,  Ont.,  the  purpose  of  which  is  to  con- 
nect the  various  departments.  There  are  some  thirtj'  instruments. 

Founder's  Day  at  the  Clarkson  School  of  Technology  at  Pots- 
dam, N.Y.,  of  which  Mr.  William  S.  Aldrich  is  director,  was  this 
year  the  occasion  of  an  address  of  much  interest  by  Mr.  H.  F.  J. 
Porter,  manager  of  the  New  York  office  of  the  Bethlehem  Steel 
Conipatiy.  Mr.  Porter's  subject  was  "Technical  Education  and 
the  Higher  Industrial  Life.  "  A  supper  in  honor  of  Mr.  Porter 
was  given  by  the  Faculty  of  the  school. 


Extract  from  THE  CANADIAN  ELECTRICAL  NEWS,  January.  1901,  in  article  describing  the  plant  of  the 
Jacques-Cartier  Water  Power  Company,  Quebec. 


*  *  *  Pittsburgh  transformers  are  employed.  The 
transformers  have  a  special  winding,  the  two  secondary 
coils  each  giving  108  volts,  so  that  a  single  transformer 
may  feed  a  three-wire  set.  They  have  proved  peculiar- 
ly free  from  lightning  trouble,  as  in  spite  of  the  severe 
storms  of  the  past  summer,  not  one  breakdown  has 
occurred.  Before  being  put  into  service  each  trans- 
former is  given  an  eight  hour  run  at  full  load,  iron  and 
copper  losses  measured  and  the  ratio  tested  with  a 
standard  transformer.  From  these  tests  the  per- 
centage regulation  is  obtained,  etc.,  etc.  ******* 


Pittsburgh  Transformer  Company 


The 


Pittsburgh,  Pa.,  U.  S.  A. 


R..  E.  T.  Pringle  Company, 


Limited, 


GENERAL   SALES  AGENTS 


105  Prince  William  St. 
St.  John,  N.  B. 


172  Dalhousie  Street 
MontreaL 


18  Toronto  Street, 
Toronto,  Ont. 
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SPARKS. 

The  Hamilton  &  Lake  Erie  Power  Company  desires  to  change 
its  name  to  the  Gordon  Light,  Heat  &  Power  Company. 

Tlie  Berlin  Gas  &  Electric  Company,  of  Berlin,  Ont.,  have 
been  offered  $87,500  by  the  town  for  their  gas  and  electric  light 
plants. 

The  Lace  &  Btaid  Manufacturing  Company,  of  Toronto  Junc- 
tion, Ont.,  have  installed  in  their  factory  a  new  engine  and  elec- 
tric light  plant. 

The  contract  recently  placed  by  the  Niagara  Power  Company 
with  Messrs.  Escher,  Wyss  &  Company,  hydraulic  engineers,  of 


Zurich,  Switzerland,  calls  for  three  turbines  of  10,000  horse 
power  each,  making  a  total  of  30,000  horse  power.  These  tur- 
bines are  said  to  be  the  largest  which  have  yet  been  made  in  the 
world. 

The  Ottawa  Electric  Company  have  secured  the  contract  for 
^fighting  the  village  of  Ottawa  East,  Ont.    They  will  immediate- 
ly install  fifty  32  c.p.  incandescent  lamps. 

Two  electric  locomotives  are  being  used  in  the  construction  of 
the  tunnel  for  the  Vancouver  Power  Conrpany  at  Coquiilam  Lake, 
B.  C.  They  will  be  employed  for  hauling  the  cars  conveying 
the  debris  fi  om  the  interior  of  the  tunnel  to  the  dump  at  the  tun- 
nel portal.  They  are  about  20  horse  power  and  weigh  10,000 
pounds  each. 


Water  Gages, 
Gage  Cocks,  etc. 


AUTOMATIC 


INJECTORS 


Grease  Cups, 
Oilers,  etc. 


Send  for  Illustrated  Catalogue.         ^  Ng         PENBERTHY  INJECTOR  CO,  Limited.  Box  568,  WINDSOR,  ONT. 


flmerlcan  Girciilar 

Loom  GoniDany's 


FLEXIBLE  CONDUIT 


REQISTEREO 

MONTREAL  ELECTRIC  COMPANY,  AGENTS. 

The  ORIGINAL  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  eleven  years,  and  handled  by  us  for 
over  eight  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


Montreacl  Electric  CompoLrvy,  Street, 


Instant  shipments  made. 


,898  No.re  D.„e  Mol\treaI 

Large  stock  of  all  sizes  always  on  hand. 


!s:s  

•■■■■■!!!! 


■■■■■■■■■■■■■■ 


■■■■■■■■■■■■■a 
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As  the  ultimate  efficiency  of  any  transformer  depends  not  only 
upon  its  satisfactory  and  economical  operation,  but  upon  its  durability, 
and  as  its  life  depends  upon  its  insulation- — Type  "R,"  our  new  Trans- 
former incorporating  as  it  does  all  the  desirable 
features  for  the  highest  electrical  efficiency  and 
regulation — its  insulation  being  practically  in- 
destructible— with  its  immense  radiating  surface  f^l 
and  its  careful  construction,  becomes  the  most 
economical  transformer  ever  made. 

Type  "R"  in  actual  operation  will  surpass 
the'most  extravagant  claims  made  for  any  other 
transformer. 

Let  us  send  you  the  preliminary  bulletin. 

The  Packard  Electee  Co.,  Limited 

42^Str'eet°R"uw;y  Building.  Montreal  St.  CatharUieS,  Ont. 
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Motors  and  Generators 


Up  to  1000  k.  w. 

Standard  Make. 


Watson  Jack  Sc  Co.,  Montreal 


This  pump  excels  in 
high  class  materials 
and  workmanship.  A 
practically  constant 
delivery  is  assured  by 
the  three  cranks  being 
placed  120  degrees 
apart.  The  pump  can 
be  operated  conven- 
iently by  water  power 
— by  belt  from  engine 
or  by  electricity. 

We  man  ufacture 
pumps  of  every  des- 
cription— for  all  pur- 
poses. Our  pumps  are 
standard  in  Canada  for 
excellent  service. 
Write  for  Catalogues. 


15he  NORTHEY  GAS 
AND  GASOLINE 
ENGINE 


The  Northey  Gasoline  Engine 
offers  the  best  proposition  in 
the  market  for  cheap,  easily 
handled  power.  The  Engine 
runs  with  practically  no  atten- 
tion— any  boy  can  manage  it- 
running  expenses  very  light. 
Ready  for  work  on  the  minute. 
Suitable  for  running  independ- 
ent electric  light  plants — 
pumping  and  elevator  plants, 
etc.  This  cut  illustrates  the 
%  H.  P.  size — the  only  vertical 
style  built;  all  other  sizes  are 
horizontal. 

Write  for  Booklet. 


w  mm  CO.,  LIE" 


970  King 
Street 
"Ubway 


NEW  GUTTMANN  WATT  METER 


FOJR 


CURRENTS 


IN  SH  ORT 

The  New  Meter  is  of  the  sealed  type. 
Is  correct  on  all  loads  from  two  per  cent, 
of  its  capacity  to  fifty  per  cent,  over- 
load. 

Internal  losses  are  practically  nothing-. 
Accuracy  maintained. 
Simplicity  in  design. 
Firmly  constructed. 

Dust,  insect,  moisture  and  water  proof. 
Extremely  light  weight  (10  Xhs.) 
Pleasing  in  appearance. 
Reads  directly  in  watt  hours. 
Easily  installed. 
No  complicated  parts. 


No  friction. 


JOHN  FORMAN 


708  and  710  Craig  Street 

MONTREAL 


TttE  JOAN  McDOUGflLL  GflLEDONIflN  IRON  WORKS,  LIMITED, 


Montreal.  Que. 
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MANUFACTURING  PLANT  OF  DICK, 
KERR  &  COMPANY. 

About  three  years  ago  the  Enghsh  Electric  Manu- 
facturing Company  commenced  the  erection  of  large 
works  at  Preston,  England,  for  the  manufacture  of 
electric  machinery,  Messrs.  Dick,  Kerr  &  Company, 
of  London,  being  large  stock  holders  and  acting  as  sell- 


mcdern  ideas  as  to  the  constitution  of  a  factory  and 
embracing  all  labor  and  time-saving  appliances  which 
experience  suggests.  This  is  evidenced  by  the  fol- 
lowing particulars  and  illustrations  of  the  plant  : 

BUILDINGS. 

Of  the  twelve  acres  of  land  embraced  in  the  com- 
pany's manufacturing  site,  about  five  acres  are  under 


Fig.  I. — Armaturk  Winding  Department. 


ing  agents  for  their  apparatus.  The  latter  company 
recently  absorbed  the  English  Electric  Manufacturing 
Company,  and  now  conduct  both  ihe  manufacturing 
and  sales  departments  under  the  name  of  Dick,  Kerr 
&  Company. 

This  company  set  out  with  a  determination  to  meet 
the  American  competition,  which  meant  a  bold  departure 
from  English  methods.  Ihe  works  that  have  been  con- 
structed at  Preston  are  quite  remarkable,  the  equip- 
ment and  machinery  being  in  complete  accord  with 


roof.  The  buildings  are  one  storey  high  throughout 
except  the  offices  ;  they  are  laid  out  on  the  lines  of 
the  most  recent  American  engineering  works,  a  steel 
frame  being  first  erected  to  carry  the  cranes  and  roof 
structure,  and  the  sides  and  ends  independently  walled 
in.  The  principal  buildings  are  three  in  number — the 
machine  shop  with  the  offices,  the  foundry  with  pattern 
and  pattern  storage  shops,  and  the  power-house. 

MACHINE  SHOPS. 

The  largest  and  most  important  of  the  buildings  is, 
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ot'  course,  the  machine  shop,  which  is  in  itself  a  struc- 
ture of  imposing'  dimensions  900  feet  in  length  by  120 
feet  wide,  35  teet  high  in  the  clear,  and  with  25  feet 
head  room  under  the  cranes.  Throughout  the  centre 
of  this  building,  from  end  to  end,  passes  a  line  of 
double  lattice-work  stanchions  which  perform  the  triple 
functon  of  .supporting  the  roof,  the  crane  girders,  and 
the  line  shalting. 

In  the  general  arrangement  of  the  works,  and  especial- 
ly in  the  detailed  plans  of  the  machine  shop,  it  has  been 
the  chief  object  to  avoid  wherever  possible  the 
handling  and  re-handling  of  the  various  parts  of  the 
apparatus  during  the  processes  of  manufacture.  Raw 
materials  delivered  at  one  end  of  the  main  building 
pass  through  the  successive  operations,  always  mov- 


giving  seven  ways  of  handling  material  up  and  down 
the  shop. 

To  facilitate  communication  between  the  various 
parts  of  the  works  a  telephone  system  is  provided, 
extending  from  the  offices  to  all  departments.  Com- 
pressed air  at  100  lbs.  pressure  is  distributed  to  every 
part  of  the  works,  and  used  in  the  operation  of  pneu- 
matic drills,  hammers,  etc.,  as  well  as  for  operating 
the  pneumatic  hoists. 

The  whole  machinery  throughout  the  works  is,  of 
course,  operated  by  electric  power  from  the  generating 
station.  The  limits  to  which  the  principle  of  sub-div- 
jsion  of  power  into  small  units  could  be  advantageous- 
ly extended  has  been  most  carefully  considered.  The 
resulting  arrangement  in  so  far  as  ihe  machine  shop  is 


ing  in  one  direction,  and  emerge  at  the  other  end  as 
finished  and  tested  apparatus,  ready  for  loading  upon 
the  railway  trucks  waiting  to  receive  it  for  transporta- 
tion to  any  part  of  the  country.  Exceptional  attention 
has  been  paid  to  the  matter  of  facilitating  the  progress 
of  the  material  through  the  shops  by  means  of  power- 
ful high-speed  electric  cranes  supplemented  by  pneu- 
matic hoists  and  tracks  in  every  building. 

By  means  of  jib  cranes  and  pneumatic  hoists  the 
men  operting  machines  are  able  to  lift  into  their  tools 
pieces  weighing  from  one  to  two  tons  each.  Down 
each  bay  of  the  shop  is  laid  a  push  car  track,  with  an 
additional  track  in  the  centre  of  the  shop  running  be- 
tween the  stanchions  which  support  the  countershafts, 
cranes,  and  roofs.  It  will  thus  be  seen  that,  in  addi- 
tion to  the  four  large  cranes  provided  in  the  machine 
shop,  there  are  three  tracks  running  its  full  length,  thus 


concerned  represents  entirely  new  practice,  and'|is 
worthy  of  being  described  in  some  detail.  As  has 
been  stated,  a  sectional  line  shaft  extending  the  full 
length  of  the  machine  shop  is  supported  from  the  line 
of  centre  stanchions  between  the  two  main  bays  of  the 
shop.  The  sections  of  this  shaft  are  driven  by  individ- 
ual 50-h.  p.  motors,  direct  connected  to  them  by 
means  of  a  quill  shaft  and  clutch. 

The  800  feet  of  shaft  is  divided  into  eight  of  these 
sections  with  their  motors;  any  section  of  the  shafting 
can  be  driven  by  its  own  motor,  or  the  whole  can  be 
driven  by  any  one  or  more  motors.  All  of  the  machine 
tools  used  in  both  bays  of  the  shop  are  thus  driven 
from  the  one  line  shaft,  except  in  the  case  of  larger 
tools,  where  individual  motors  are  provided.  It  will 
be  seen  that  by  this  arrangement  the  greatest  possible 
efficiency  is  secured  in  the  drive  of  the  machinery,  since 
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the  grouping  of  the  tools  of  both  bays  together  allows 
the  use  of  comparatively  large  and  therefore  efficient 
motors,  and  the  frictional  losses  are  cut  down  to  a 
minimum. 

The  machine  shop  is  divided  into  two  enormous 
bays,  one  on  either  side  of  the  centre  stanchion.  One 
of  these  bays  is  devoted  entirely  to  the  manufacture  of 
traction  motors  and  details  of  equipment,  while  the 
other  is  used  for  the  production  of  heavier  machines, 
such  as  large  dynamos,  alternators,  rotary  transformers, 
etc.  In  order  to  obtain  a  clear  idea  of  the  machine- 
tool  equipment  of  the  shops,  and  of  the  operations 
which  are  carried  on,  the  simplest  method  will  prob- 


shop  with  power  driven  hammers,  etc.,  for  shaping  the 
steel  from  which  the  dies  are  made.  The  delicate  pro- 
cess of  tempering  the  dies  after  completion  is  also  car- 
ried on  at  these  forges.  The  die  department  is  fitted 
with  a  lull  equipment  of  standard  lathes,  shapers  and 
drill  pressers.  Worth  notice,  too,  are  the  grinding 
machines  for  grinding  the  dies  with  flat  cutting  sur- 
faces, which  slowly  move  the  piece  of  work  backwards 
and  forwards  while  the  large  grinding  cylinders  roll 
rapidly,  and  at  the  same  time  move  along  their  axes  at 
right  angles  to  the  movement  of  the  work,  thus  ensur- 
ing perfectly  flat  surfaces.  Next  comes  the  annealing 
process,  where  the  i  rmature  discs  are  packed  inio  iron 


Fig. 


-General  \  ikw  of  Motor  Bay. 


ably  be  to  [make  an  imaginary  journey  through  the 
shops. 

At  the  north  end  of  the  shop  are  the  receiving  and 
store  rooms,  into  which  the  receiving  track  passes. 
These  rooms  are  fitted  with  divisions  and  bins  for  the 
reception  of  the  various  materials  to  be  used  in  the 
manufacture  of  apparatus.  The  electric  cranes  in  the 
two  bays  unload  the  materials  from  the  railway  trucks 
and  distribute  them  to  the  various  parts  of  the  store 
room.  From  this  store  room  the  materials  are  distri- 
buted to  the  various  departments  of  the  works  as  re- 
quired. 

The  first  group  of  tools  after  leaving  the  store  room 
constitute  the  punch  and  die  departments,  in  which  the 
steel  discs  required  for  building  up  armatures,  field 
magnet  cores,  etc.,  are  punched  with  dies  into  the  re- 
quired shape.  Immediately  convenient  to  the  punch 
and  die  departments  is  a  completely  equipped  smith 


cases  and  covered  with  sand  to  exclude  the  air.  They 
are  then  placed  in  ovens,  where  they  are  raised  to  a 
dull  red  heat  and  then  slowly  cooled  ;  afterwards  being 
passed  through  the  painting  machines,  which  cover 
them  with  the  thinnest  possible  layer  of  varnish. 
Issuing  from  the  varnish  rools  thev  are  dropped  on  to 
a  moving  chain  belt,  which  passes  them  through  a  dry- 
ing oven  and  delivers  them  in  the  assembling  depart- 
ment to  be  built  up  into  cores  ready  for  winding. 

Moving  down  the  shop,  we  now  come  to  a  second 
railway  track  entering  the  machine  shop  from  the 
foundry.  By  means  of  this  track  the  castings  of  motor 
and  generator  frames  are  delivered  directly  to  the  re- 
spective departments  equipped  for  their  completion. 
The  first  process  with  the  motor  castings  is  to  place 
them  on  the  vertical  milling  machines,  which  face  the 
two  halves  to  form  a  perfect  magnetic  joint.  Next  in 
line  are  the  radial  drilling  machines,  which  drill  all  the 
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holes  in  the  motor  frames.  Alter  being  boUed  togeth- 
er, the  frames  are  placed  on  the  horizontal  boring  mills, 
which  finish  the  bearings  for  the  armature  and  axle 
and  bore  out  the  frames  to  receive  the  pole-pieces. 
The  fram.?s  are  now  completed  and  ready  tor  delivery 
to  the  motor  assembling  section.  Coming  next  to 
this  group  of  magnificent  boring  mills  are  the  motor 
>haft  lathes  and  special  machines  for  grinding  the  arm- 
ature shaft  bearings.  I'lien  come  the  massive  turret 
lathes  for  fuiishing  the  armature  and  plates,  the  com- 
mutator heads,  and  the  bearing  shells.  The  next 
group  of  tools  comprising  lathes,  planers,  shapers, 
milling  machines,  and  many  special  tools,  constitute 
the  brass-working  den.ulnient ,  where  the  controllers. 


ARMATURE    WINDING  AND  MICA  DEPARTMENT. 

The  armature  winding,  insulating,  and  mica  depart- 
ment lor  motors,  dynamos,  and  alternators  is  separated 
from  the  main  portion  of  the  machine  shop  occupying 
the  extreme  south  end  of  the  generator  bay.  A  brief 
description  of  the  operations  which  lake  place  in  this 
department  will  be  of  interest.  The  armature  coils, 
which  are  wound  or  formed  entirely  by  machinery, 
must  be  thoroughly  insulated  with  mica,  paper,  and 
cotton  braiding.  They  must  be  properly  dried,  dipped 
into  special  varnish,  and  then  baked,  in  order  to  ex- 
clude all  moisture.  Afterwards  they  are  pressed  into 
exact  shape  and  formed  to  size,  so  that  all  coils  and 
windings  may  be  alike  and  interchangeable.     The  mica 


Fig.  4. — General  VIew  of  Generator  Bay. 


rheostats,  trolleys^  commutators,  and  brush-holders 
are  made. 

The  next  department  is  the  field-magnet  winding 
section,  where  the  motor  and  generator  field-magnets 
are  wound,  insulated  and  baked,  and  the  armature 
coils  placed  on  the  motor  armature  cores.  The  motors 
and  controllers  have  now  reached  the  assembling  and 
painting  department,  from  which  they  are  delivered  to 
the  testing  department,  where  they  are  subjected  to 
severe  tests  for  insulation,  etc.,  and  run  under  full 
and  over  load  conditions  for  the  specified  time.  After 
the  tests  are  completed  the  temperature  of  each  part  is 
taken,  and  a  thorough  examination  made  as  to  the 
quality  of  workman.ship,  etc.  If  perfect  in  every  re- 
spect, the  completed  machine  is  taken  charge  of  by  the 
shipping  department,  where  it  is  loaded  into  trucks  on 
the  shipping  track,  which  enters  the  building  at  the 
opposite  end  from  the  receiving  track. 


rings  and  tubes  for  commutators  are  moulded  under 
great  pressure  while  being  heated.  The  presses  in 
which  this  work  is  being  done  have  their  various  parts 
heated  by  steam  pipes  passing  from  the  boiler-house  to 
this  portion  of  the  machine  shop.  Nearly  all  the  wind- 
ing, insulating,  and  inica  moulding  in  the  department 
is  done  by  girls,  and  its  separation  from  the  main  por- 
tion of  the  shop  obviates  the  possibility  of  metallic 
chips  or  filings  getting  into  the  insulation. 

Returning  again  to  the  point  where  the  foundr}' 
track  enters  the  machine  shop,  and  coming  down  the 
generator  side  of  the  shops,  we  find  the  largest  and 
finest  tools  in  the  plant  for  machining'  and  finishing 
the  huge  generator  frames,  armature  heads,  etc.  The 
generator  frames  after  coming  from  the  foundry  are 
first  placed  on  an  enormous  planing  machine,  to  be 
faced  at  the  joints.  The  bed  of  this  planing  machine  is 
24  feet  long,  and  will  receive  a  casting  of  tliis  length  ; 
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this  tool  is  driven  by  its  own  motor,  and  weighs  75 
tons. 

The  next  tool  is  the  largest  in  the  works,  being  a 
boring  mil!  swinging  24  feet,  for  boring  out  armature 
heads  to  receive  the  engine  shafts,  to  finish  ihe  arma- 
ture end  rings  for  large  generators,  and  to  make  the 
large  commutators  for  these  machines.  This  mill 
weighs  over  100  tons.  Next  comes  a  universal  boring 
and  milling  machine  which,  while  not  so  heavy  as  the 
boring  mill  last  mentioned,  occupies  more  room,  its 
table,  flush  with  the  floor,  being  24  feet  square.  Along 
one  side  of  this  table  travels  an  upright  pillar  about  10 
feet  high.  To  this  pillar  is  attached  a  spindle,  which 
can  be  moved  to  any  position,  vertical  or  horizontal, 
within  the  limits  of  the  tool.     Generator  frame  castings 


distributed  all  the  power  for  the  different  parts  of  the 
works.  In  the  testing  department  there  is  provided 
live  steam  from  the  boiler  house,  so  that  complete  en- 
gine dynamo  sets  can  be  tested  with  perfect  ease,  and 
without  the  necessity  of  making  special  arrangements. 

FOUNDRY. 

The  foundry  building  is  parallel  with  the  machine 
shop,  with  a  space  of  60  feet  between  the  two.  It  is 
465  feet  in  length  and  120  feet  wide.  It  is  equipped 
with  two  30-ton  and  two  15-ton  electric  cranes.  In 
this  building  are  contained  the  iron  foundry  depart- 
ment, the  brass  foundry  department,  the  pattern  shops, 
and  the  pattern  storage  shops.  Two  cupolas  are 
provided  for  moulding  iron,  and  five  brass  furnaces  for 
making  the  brass  parts  for  motors,  generators  and 
switchboards.  The  iron  foundry  is  used  for  making 
the  frames  of  the  very  large  generators  and  alternators 


Fig.  5.— Interior  of  Power  House. 


are  placed  upon  the  table  of  this  machine,  the  holes 
are  bored,  surface  milled — in  tact,  all  the  remaining 
machine  work  being  finished  without  moving  the  cast- 
ing. For  the  armature  heads  of  large  dynamos  and 
alternators,  portable  slotting  machines  are  provided, 
each  with  its  own  motor,  which  cut  the  keyways  for 
the  engine  shafts  and  the  dovetailed  slots  for  fastening 
the  armature  laminations.  The  machine  work  on  the 
generator  frames  is  now  finished,  and  they  next  pro- 
ceed to  the  assembling  department  opposite  the  ship- 
ping track,  where  they  are  erected  for  test,  each  gen- 
erator being  thoroughly  tested  for  insulation,  output, 
temperature  and  commutation.  In  the  testing  room 
there  is  arranged  a  complete  switchboard  about  48  feet 
long,  with  a  full  assortment  of  approved  testing  instru- 
ments of  wide  range.  Through  the  switchboard  is 
also  arranged  a  supply  of  alternating  current  at  various 
pressures  for  testing  insulation,  and  from  it  as  well  is 


for  the  manufacture  of  which  these  works  are  specially 
equipped.  In  both  the  brass  and  iron  foundries  the 
machine  tools  provided  are  driven  by  an  independent 
inotor. 

POWER  HOUSE. 

To  provide  the  necessary  power  for  the  shop  opera- 
tions as  well  as  the  lignting  calls  for  considerable  plant; 
for  this  purpose  there  are  two  cross-compound  Corliss 
engines,  each  direct  connected  to  a  generator  of  400 
horse-power  capacity.  There  is,  therefore,  available  at 
the  present  time  800  horsepower,  with  a  possible  over- 
load capacity  of  25  percent.  The  battery  room  contains 
a  500-volt  Chloride  accumulator  set,  which  is  used  for 
supplying  light  and  power  throughout  the  works  at 
night  when  the  power  plant  is  shut  down.  The  reser- 
voir, with  a  capacity  of  60,000  gallons  of  water,  receives 
its  supply  from  an  elaborate  system  of  roof  drains.  A 
cooling  tower,  erected  over  one  portion  of  the  reser- 
voir, cools  the  water  coming  from  the  condensers  ot  the 
engines. 
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NEW  YEAR  GREETINGS. 
The  Electrical  News  wishes  all  its  subscribers, 
advertisers  and  friends  a  Prosperous  New  Year. 


It  is  intere-ting  to  note  that 
Niagara  Development,  the  contemplated  developments 
on  the  Canadian  side  of  the 
Niag^ara  river  will,  if  carried  out  in  their  entirety, 
result  in  a  total  capacity  far  exceeding-  those  across 
the  line,  and  further  in  the  light  of  the  experience 
gained  in  the  operation  of  the  Niagara  plant,  those 
now  building  will  possess  many  new  and  valuable 
features  not  found  in  the  original  equipment.  The 
The  Canadian ,  Niagara  Power  Company  and  th<i 
Ontario  Power  Company  are  now  both  at  work  or\ 
their  hydraulic  development,  while  a  third  organizational 
composed  mainly  of  Toronto  gentlemen,  is  makingi 
application  for  a  location  and  water  rights.  The  in-1 
stallation  of  these  plants  will  mean  the  expenditure 
of  many  thousands  of  dollars  in  all  branches  of 
business  throughout  the  country,  besides  which  there 
will  be  the  equipping  of  the  numerous  industries 
which  will  doubtless  adopt  electric  illumination  and 
power  as  soon  as  the  attractive  rates  of  the  water 
driven  station  are  offered  to  them. 


The    use  of  aluminum    in  the 
Alvimirvum.        electrical  industry  has  not  become 

common  practice  to  any  great  ex- 
tent, though  a  short  time  ago  the  outlook  indicated 
that  it  would  rapidly  force  its  way  to  the  front,  and  to 
a  material  extent  replace  copper  bus  bars  dnd  line 
wires.  Its  general  characteristics  as  compared  with 
copper,  of  which, outside  of  ihe  telephone  and  telegraph 
fields,  it  is  practically  the  only  competitor,  are  well 
known.  Weighing  about  one-third  that  of  copper, 
with  a  specific  resistance  some  40  per  cent,  greater, 
and  having  a  tensile  strength  about  40  per  cent,  less, 
it  is  made  commercially  pure  for  such  shapes  as  bus 
bars,  where  strength  is  of  no  consideration  and 
maximum  conductivity  is  all  important  ;  for  small 
wires  an  alloy  of  1  to  2  per  cent,  is  introduced  to 
increase  the  tensile  strength,  though  slightly  greater 
resistance  is  the  natural  result.  From  the  above  it 
follows  that  an  aluminum  wire  of  equal  conductivity  to 
any  given  size  of  copper  will  be  about  60  per  cent, 
greater  in  diameter,  and  while  weighing  slightly  less 
than  half  as  much,  will  sustain  a  somewhat  greater 
load.  It  cannot  be  soldered  without  much  trouble  and 
it  is  therefore  rustomary  to  make  joints  in  transmis- 
sion lines  by  Mclntyre  connectors,  in  cables  by  joint 
clamps.  The  self-induction  is  slightly  less  than  in  a 
copper  line  of  equal  conductivity,  the  skin  effect  is 
practically  the  same,  the  charging  current  slightly 
greater.  The  effects  of  varying  climates  are  not  very 
well  known,  as  most  of  the  data  now  available  has 
been  obtained  from  California,  where  the  thermometer 
does  not  go  very  low,  though  experience  there  tends 
to  show  that  its  use  beside  salt  water  is  almost  im- 
practical, as  it  is  very  easily  attacked  by  the  salt  which 
is  carried  in  suspension  in  the  surrounding  atmosphere. 
It  would  be  interesting  to  learn  what  service  it  would 
give  under  the  low  temperatures  which  obtain  at 
certain   seasons  of  the  year  in  some  parts  of  thic 
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country  ;  trouble  might  be  expected  from  excessive 
slackness  or  tightness  of  the  lines  according  as  the 
thermometer  went  up  or  down,  the  coefficient  of  expan- 
sion being  somewhat  greater  than  that  of  copper. 


In  the  struggle  to  produce 
The  Steam  Turbine,  goods  at  the  cheapest  possible 
price  compatible  with  a  satis- 
factory product,  much  attention  is  naturally  given,  and 
has  been  for  years  past,  to  the  cost  oi  the  power  used 
in  manufacturing.  This  forms  a  large  part  of  the 
cost  of  practically  all  goods  turned  out  by  machinery, 
and  therefore  the  efforts  of  all  engineers  and  manu- 
facturers have  long  been  concentrated  on  attempts  to 
reduce  it  to  the  lowest  possible  point.  One  of  the 
most  obvious  means  of  lessening  cost  is  to  increase 
the  rate  or  size  of  production,  and  hence  the  tendency 
in  steam  engineering  has  been  towards  constantly  in- 
creasing engine  sizes,  until  they  have  reached  a  point 
where  physical  and  mechanical  conditions  call  a  halt. 
This  being  the  case,  attention  is  naturally  turned 
elsewhere  to  find  an  outlet  from  the  difficulty,  and  it  is 
to  the  steam  turbine  that  the  eyes  of  the  mechanical 
world  are  directed  in  an  effort  to  get  steam  power  at  a 
cost  that  is  lower  than  that  which  now  obtains.  This 
new  adaptation  of  an  old  principle  is  now  rapidly 
pushing  its  way  to  the  front  as  a  competitor  of  the 
ordinary  reciprocating  engine,  and  as  its  present  field 
is  almost  entirely  that  of  driving  dynamos  for  power 
distribution,  its  development  is  being  watched  with 
great  interest  by  electrical  men  the  world  over. 


The  fundamental  difference  between  the  two  types  of 
engines  is  that  in  the  reciprocating  form  the  energy  in 
the  steam  is  used  expansively  to  push  a  piston  along  ; 
in  the  turbine  the  power  is  turned  into  energy  in  the 
shape  of  velocity.  The  steam  issues  from  a  nozzle  at  a 
high  speed  and  then  impinging  upon  the  blades  of  the 
rotating  member  turns  it  round  at  an  extremely  fast 
rate.  This  at  once  introduces  to  the  electrical  designer 
a  new  problem  of  large,  direct-connected  dynamos  for 
high  speeds,  very  high  speeds,  as  opposed  to  the  low 
speeds  which  have  hitherto  been  required  by  the 
present  day  type.  Standard  direct-connected  units  of 
about  300  k.  w.  and  larger  operate  at  from  ico  to  70 
revolutions  per  minute;  the  steam  turbine  requires  that 
these  figures  shall  be  changed  to  about  3000  r.  p.  m., 
down  to  700  or  800.  This  naturally  introduces  many 
new  features  into  the  electrical  part  of  the  equipment  ; 
on  the  whole  it  means  smaller  and  lighter  and  therefore 
cheaper  dynamos  for  the  same  output.  Another  valu- 
able feature  arising  from  the  nature  of  the  apparatus 
is  that  there  being  nothing  but  rotary  motion,  as  in  the 
water  wheel,  the  difficulties  of  driving  alternators  in 
parallel  and  the  hunting  of  synchronous  apparatus  are 
entirely  eliminated,  the  turning  movement  or  effort  is 
absolutely  uniform,  and  so  there  is  no  tendency  to 
gsnerate  cross  currents  between  the  various  machines 
connected  to  the  circuit.  Further  than  this,  due  to 
the  high  speeds,  the  fly  wheel  effect  is  greater  than  in 
ordinary  reciprocating  units,  which  means  that  the 
new  type  is  able  to  carry  a  varying  load  with  closer 
speed  regulation  than  the  other.  In  the  driving  of 
direct  current  machinery  some  difficulty  is  experienced 
in  obtaining  satisfactory  commutation  at  the  high 
■^eeds  involved  ;  perhaps  the  long  abandoned  unipolar 


dynamo  may  again  come  into  use  to  surmount  this 
obstacle. 


The  principal  advantages  which  the  turbine  offers 
over  the  present  standard  form  of  steam  engine  is  that 
even  to-day  with  the  comparatively  small  experience 
which  its  builders  have  had,  It  has  a  steam  economy 
practically  equal  to,  if  not  excelling,  the  best  results 
which  have  hitherto  been  produced  by  the  other  type. 
This  is  true  not  only  of  the  larger  sizes,  but  also  of 
the  smaller.  More  noticeable  still  is  the  fact  that  the 
steam  consumption  is  not  very  materially  increased 
when  running  at  partial  loads.  Again,  as  a  natural 
result  of  the  high  speed,  the  apparatus  is  smaller  and 
lighter,  which  means  a  decreased  cost  for  foundations, 
power  house  buildings  and  the  land  they  stand  on. 
This  is  especially  true  of  foundations,  which  can  be 
made  materially  lighter  owing  to  the  absence  of  all 
strains  or  moving  tendencies.  It  has  been  estimated 
that  they  will  cost  15  to  30  per  cent,  of  those  for  the 
present  style  of  unit,  the  total  power  house  expendi- 
ture outside  of  the  apparatus  itself  being  approxi- 
mately only  50  per  cent,  of  that  required  for  the  reci- 
procating type.  The  light  weight  has  a  further  effect 
in  lessening  the  total  cost, in  that  shipping  and  erecting 
charges  are  much  reduced,  as  is  also  the  time 
required  for  installation,  which  in  large  engines 
as  built  to-day  may  occupy  many  months. 
Data  available  at  the  present  minute  shows  that  the 
use  of  superheated  steam  and  a  high  vacuum  are 
prime  essentials  to  the  highest  steam  economy.  As 
there  are  no  rubbing  surfaces,  such  as  the  piston  and 
cylinder  in  contact  with  the  steam,  the  greatest 
difficulty  in  the  use  of  superheating,  namely,  that  of 
obtaining  satisfactory  lubrication,  is  not  present  ;  and 
so  we  may  expect  to  find  this  a  very  prominent  feature 
in  future  developments.  This  brings  forward  another 
extremely  valuable  feature,  namely,  that  the  condensed 
steam  may  be  immediately  returned  to  the  boilers, 
without  filtration  or  any  other  cleansing  processes, 
and  still  not  have  any  harmful  effects  upon  them,  as 
would  be  the  case  did  it  contain  oil,  as  it  does  when 
it  comes  from  an  ordinary  cylinder.  Priming,  or  the 
passing  over  of  entrained  water  from  any  source,  has 
no  dire  results  such  as  are  so  well  known  to  all  users 
of  the  reciprocating  engine  ;  nothing  happens  beyond 
a  slackening  of  the  speed  until  the  water  has  passed 
through.  In  those  types  which  use  their  steam  in 
stages  similarly  to  a  compound  engine  it  is  usual  to 
provide  a  bypass  whereby  high  pressure  steam  may  be 
admitted  to  the  low  pressure  spaces.  This  allows  the 
carrying  of  full  load  with  the  condenser  shut  down  ;  if 
it  is  in  operation,  50  to  60  per  cent,  overload. 

Space  prevents  our  giving  many  interesting  examples 
of  the  above  points,  but  enough  has  been  said  to,  show 
the  principal  differences  between  the  old  and  the  new, 
and  the  numerous  advantages  which  the  latter  appears 
to  offer,  not  to  the  large  manufacturer  only,  but  also 
to  the  smaller  industries.  That  these  are  being  appre- 
ciated is  evidenced  by  the  many  installations,  both  in 
course  of  construction  and  prospective,  which  are  to 
have  the  steam  turbine  as  their  prime  mover. 


A  Goldie  &  McCulloch  engine  has  been  installed  in  the  power 
housfi  of  the  Canada  Carriag-e  Company,  Brocl\ville,  Ont. 
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THE  WESTERN  OHIO  ELECTRIC  RAILWAY. 

The  Western  Oliio  Railway  Coiiipanv  operates  at  ihe  iireseni 
time  47  miles  ot' rv>ai)  and  has  under  construction  64.5  miles  more. 
The  pviriiou  of  the  line  now  in  operation  begins  at  Lima,  in  Allen 
Countv,  Ohio,  runs  south  from  Lima  to  Cridersville  and  Wapa- 
koneta,  west  to  St.  ^L^^ys,  south  from  St.  Marys  to  New  Bremen 
and  Minster  and  finally  west  from  St.  ^L■lrys  to  Celina. 

The  main  power  house  is  located  at  St.  Marys.    The  buildiiiij 


rooms.  All  feed  valves  are  arranged  to  be  controlled  from  the 
boiler  floor  line,  as  are,  also,  all  drips,  gauge-cocks,  water 
gauges,  water  columns,  blow-off  pipes  and  drains  around  the 
boilers. 

The  electrical  apparatus  was  furnished  by  the  Westinghouse 
Electric  &  Mfg.  Compan}',  of  Pittsburg.  The  main  generating 
units  are  direct  connected  to  their  several  engines  and  each  of 
the  two  units  now  in  operation  is  of  400  k.  w.  capacity.  The 

machines  are  of  the  revolving 
armature  type,  the  armatures 
having  three-phase  windings  for 
a  normal  out-put  of  400  k.  w. 
Throughout  the  armature  spider, 
core  and  winding,  large  ventilat- 
ing ducts  have  been  provided 
which  permit  a  free  circulation 
of  air  during  operation.  For  ex- 
citing the  main  generators  there 
will  be  two  units,  both  steam 
driven  and  of  the  Westinghouse 
type,  the  generators,  of  100  k.w. 
capacity  and  opreating  at  12^ 
volts  and  200  r.p.m.,  being 
direct  connected  to  two  13  x  22 
X  1 3-in.  Westinghouse  compound 
engines. 

The  main  power  house  con- 
tains also  a  sub-station,  that  is, 
a  portion  of  the  low  potential 
current  from  the  main  genera- 
tors is  carried  to  two  400  k.  w. 
rotary  converters  supplying  ap- 
proximately 25  miles  of  the  feed- 

FiG.— Two  40o-KiLowAT-i<  Three-Phase'  Alternating-Current  Engine-Type  Alternators,  er  system  of  the  Ime.    The  ro- 
400  Volts,  100  Revolutions  per  Minute.  tary  converters  in  the  other  sub- 

stations are  all  of  the  Westing- 


is  of  brick  and  .  concrete  of  the  following  general  dimensions: 
Extreme  width,  104  feet;  extreme  length,  248  feet;  width  of 
boiler  room,  45  feet;  and  width  of  eiigine  room,  52  feet.  The 
roof  over  the  entire  building  consists  of  flat  steel  trusses  carrying 
three-inch  tile,  with  a  four  ply  asphalt  and  gravel  covering.  The 
engine  room  is  supplied  with  a  25-ton  Chisholm  &  Moore,  hand- 
power  travelling  crane. 

The  maximum  capacity  of  this  station,  according  to  the  pre- 
sent plans,  will  be  4,000  k.w.  The  engines  are  of  the  C.  &  G. 
Cooper,  horizontal,  cross-compound,  condensing  type,  with 
Corliss  valve  gear,  and  were  designed  for  parallel  operation  on 
alternating  current  three-phase  work,  with  a  guaranteed  regula- 
tion of  I  per  cent.  The  boiler 
equipment  consists  of  eight  Stir- 
ling boilers,  of  a  total  capacity 
of  6,000  h.p.  These  boilers  are 
equipped  with  flat  grates  and 
are  all  hand  fired,  coal  being 
supplied  directly  in  front  of  the 
fire  doors  by  a  Hunt  industrial 
railway  system  consisting  of  a 
narraw  gauge  track  with  turn- 
outs, track,  scales  and  steel 
cars,  each  having  a  net  capaci- 
ty of  one  ton. 

The  pump  and  condenser 
room  in  this  plant  is  located  in 
the  centre  of  the  main  boiler 
room  and  contains  all  of  the  feed 
pumps,  feed-water  heaters,  cir- 
culating pumps,  vacuum  pumps 
and  condensers  for  the  entire 
plant.  The  main  steam  header 
consists  of  i6-in,  heavy,  lap- 
welded,  steel  pipe.  Valves  over 
8-in.  in  diameter  are  by-passed. 
The  main  steam  header  is  car- 
ried on  a  specially  designed, 
cast-iron  roller  frame,  one  end 
resting  on  the  rear  of  the  upper 
walls  of  the  boiler  setting,  and 
the  other  being  built  into  the 
brick-work  of  the  division  wall 
between  the  boiler  and  engine 


house  type  and  of  200  k.w.  capacity.  The  armature  winding  ot 
the  rotary  converters  is  similar  to  that  of  ordinary  direct  current 
generators,  but  it  is  tapped  at  certain  points  from  which  leads 
are  carried  to  collector  rings  at  one  end  of  the  staff,  while  the 
ordinary  direct  current  commutator  is  at  the  other  end.  The 
ratio  of  conversion,  A.C.  to  D.C.,  is  about  0.62.  These  rotary 
converters  operate  at  a  speed  of  500  r.p.m.,  and  deliver  333  am- 
peres at  600  volts.  For  starting  a  small  induction  motor  is  per- 
manently mounted  on  the  same  shaft  with  the  armature. 

The  engine  room  at  the  power  house  will  contain  two  switch- 
boards, a  main  generating  boaru  containing  eleven  panels  and 
an  alternating  current  board',of  nine  panels,  upon'which  will'be 


Fig.  2.— Partial  View  of  Boiler  Room,  Central  Power-House,  St.  Mak\  s,  Ohio. 
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mounted  the  high  tension  switches  for  all  outgoing  transmission 
lines.  All  instruments  on  the  boards  are  of  the  Westinghouse, 
long  scale,  dead-beat  type. 

The  step-up  stationary  transformers,  which  are  located  in  the 
basement,  are  of  the  Westinghouse  oil-coded  type.  There  will 
be  seven  of  400  k.w.  capacity,  transforming  the  current  trom  390 
to  33,000  volts.  From  the  transformers  lead-covered,  single-con- 
ductor cables  will  be  led  up  the  south  wall  of  the  building  to  the 
high-potential  circuit-breakers,  of  which  there  will  be  nine  of  the 
Westinghouse  type  mounted  on  a  wooden  frame-work. 

The  sub-stations  along  the  route  will  be  seven  in  number  and 
will  be  located  as  follows:  Rawson,  Beaver  Dam,  Lima,  Wapa- 
koneta,  Anna,  Sidney  and  Lockington.  The  sub-station  buildings 
will  be  of  brick,  with  13-in.  walls  above  the  foundation  line,  the 
coping  being  covered  with  cement.  The  floors  in  all  sub-stations 
are  to  be  of  concrete,  as  are  also  the  Iransfoimer  pits. 

In  addition  to  the  sub-stations  mentioned,  there  will  be  a  port- 
able sub-station  mounted  on  a  car.  The  equipment  includes  one 
200-k.  w.  rotary  converter;  three  150-k.  vv.  step-down  transform- 
ers; three  "low-equivalent"  lightning  arresters;  three  fuse  switch 
circuit-breakers  with  barriers,  and  one  three-panel  switchboard. 

The  high  tension  line  from  Wapakoneta  10  St.  Marys  is  carried 
on  4S-ft.  poles,  the  top  of  the  poles  being  arranged  for  three  sets 
of  33,000-volt  lines.  At  Wapakoneta  one  set  turns  off  south  and 
supplies  the  sub-stations  at  Anna,  Sidney  and  Lockington.  The 
other  two  sets  continue  north  as  far  as  Lima,  one  set  supplying 
Wapakoneta  and  Lima  and  the  second  set  supplying  Beaver 
Dam  and  Rawson.  The  transmission  cables  themselves  are  ail 
carried  on  steel  pins  with  wooden  tops  and  porcelain  insulators. 
The  cross  arms  are  of  long-leaf  yellow  pine,  fastened  10  the  pole 
with  t  wo  |^xi2-in.  carriage  bolts.  All  the  high-tension  lines  are 
completely  spiralled  every  mile,  each  set  being  spiralled  on  a 
direction  opposite  to  the  adjoining  one,  this  keeping  the  same 
phase  feeders  on  the  two  pins  next  to  the  pole  on  each  side. 

The  first  eight  cars  on  this  road  were  built  by  the  G.  C.  Kuhl- 
man  Company,  of  Cleveland,  and  comprise  five  passenger 
coaches  and  three  combination  passenger  and  express  coaches. 
The  cars  are  42  ft.  6  ins.  over  all  and  are  mounted  on  Feckham 
trucks.  The  electrical  equipment  consists  of  four  Westinghouse 
No.  56  railway  motors.  All  cars  are  double  motored  and  are 
geared  up  to  a  maximum  speed  of  48  m'les  per  hour.  Straight 
air  brakes  are  used  and  each  car  is  supplied  with  an  independent 
motor-driven  compressor  mounted  on  a  dust-proof  box  on  the 
under  side  of  the  car. 

The  road  bed  on  the  first  47  miles  of  this  property  is  of  stand- 
ard interurban  railway  construction,  consisting  of  60-lb.  steel 
rails  30  ft.  in  length  laid  on  5  x  7  x  7-in.  ties.  The  road  bed  is 
heavily  ballasted  throughout  with  rock  crushed  to  i^-in.  ring 
gauge  and  screened,  and  is  from  8  to  12  ins.  in  thickness  under 
the  ties.  The  entire  line  is  built  upon  private  right  of  way.  The 
maximum  grades  on  the  line  now  operating  will  not  exceed  2  per 
cent  except  at  points  where  the  line  crosses  over  the  main 
lines  of  steam  roads. 

The  poles  on  this  line  arc  all  of  Michigan  cedar,  35  and  45-ft. 


turn-out,  where  all  cars  must  report.  This  telephone  system  is 
carried  into  the  general  offices  of  the  company  at  Lima,  where 
the  despatcher  is  located,  so  that  he  is  constantly  in  communica- 
tion with  all  of  the  cars  on  the  system,  as  well  as  the  power- 
house and  sub-stations. 

The  portion  of  the  road  now  in  operation  traverses  the  Lima- 
St.  Mary's  oil  fields,  which  are  among  the  heaviest  oil  producing 
districts  in  the  country.    It  also  traverses  a  rich  farming  territory 


Fig.  4. — Forty-Five-Foot  Pole  Line  Carrying  Both 
Trolley  and  Transmission  Circuits. 

and  the  prospects  for  freight  on  this  road  are  very  bright.  The 
rate  of  fare  charged  is  approximately  two  cents  per  mile,  and 
the  run  from  Lima  to  Minster,  a  distance  of  36.8  miles,  is  be- 
ing made  in  i  hour  and  46  minutes  including  all  stops. 


Fig.  3. — Overhead  Crossing,  Western  Ohio  Railway, 
Chicago  &  Erie  Railroad. 

lengths  wiih  7-in.  lops,  all  thoroughly  guyed  and  braced  on  all 
curves.  It  has  been  the  aim  to  make  the  over-head  line  substan- 
tial in  order  to  stand  the  high  speed  of  heavy  railway  cars. 
Above  the  trolley  is  strung  a  211,000  CM.  feeder,  carried  on  a 
cross-arm  12  ins.  above  the  trolley  bracket.  On  these  same 
cross-arms  over  the  entire  route  are  carried  the  telephone  lines, 
there  being  nn  iron  box  telephone  in  a  wooden  booth   at  each 


THE  SHAWINIGAN  TRANSMISSION  LINE. 

The  pole  line  tor  transmitting  electric  power  from  Shawinigan 
F"alls,  Que.,  to  Montreal,  a  distance  ot  eighty-five  miles,  has 
been  completed.  The  power  will  he  utilized  by  the  Lachine 
Rapids  Hydraulic  &  Land  Company,  who  have  been  making  ex- 
tensive improvements  with  that  end  in  view.  It  is  proposed  to 
transmit  8,000  electrical  horse  power. 
The  current  will  be  brought  into  the  city 
at  50,000  volts.  At  the  distributing  station 
it  will  be  siepped-down  to  2,000  volts,  at 
which  pressure  the  8,000  horse  power  will 
be  delivered  to  the  Lachine  Company. 
One  of  the  interesting  features  of  this 
work  is  the  fact  that  aluminum  wire  is 
used  for  transmission  purposes.  It  is  the 
first  output  from  the  factory  of  Ihe  North- 
ern .Aluminum  Company,  the  Shawinigan 
branch  of  the  Pittsburg  Reduction  Com- 
pany. Il  is  expected  that  the  Shawinigan 
plant  will,  ill  a  few  years,  be  the  largest 
aluminum-producing  plant  in  the  world. 

Some  4,500  poles  have  been  planted  for 
the  support  of  the  three  aluminum  conduc- 
tors which  arc  strung  upon  them.     Each  conductor  consists  of 
six  )4"  wires  twisted  together.    A  special  porcelain  insulator  has 
been  used. 

At  Bout  de  rile  the  river  is  spanned  and  llio  Island  of  Montreal 
reached  by  means  of  a  heavy  steel  cable,  suspended  above  the 
water  from  two  steel  towers,  one  on  each  shore.  The  span  is 
rSoo  feet  in  length. 
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DENUSE  OF  AN  ELECTRICAL  INVENTOR. 
In  the  devil li  ol"  Liooijio  Hem  v  Hiiiijluim  lloopor,  \vl\icl) 
cvcurred  at  Grace  Hospilal,  Toronto,  on  Deconiber  i)th,  1902, 
there  i>assc<.i  away  an  inventor  and  electrician  wlio  had  devoted 
a  life-lime  to  perfecting'  the  design  of  apparatus  pertaining:  to  the 
electrical  industry.  His  inventions  included  a  generator,  a  cir- 
cuit breakei,  an  improvement  in  slorage  batteries,  the  Hooper 
electric  n)arine  enjiino,  an  automatic  cartridge  extractor,  and  an 
improved  lathe  device.  1  lis  greatest  accomplishment,  however, 
and  that  to  which  he  had  given  most  attention  and  study  in  re- 


Thk  Latk  G.  H.  B.  Hooper. 

cent  years,  was  the  Hooper  magnetic  electric  brake,  the  design  of 
which  is  shown  in  ths  accompaning  illustration. 

The  late  Mr.  Hooper  was  a  very  enthusiastic  electrician,  and 
it  may  be  truly  said  that  he  never  received  the  financial  reward 
to  which  his  inventive  genius  was  entitled.  At  the  time  of 
his  death  a  companj'  was  in  process  of  formation  to  exploit  and 
manufacture  his  electric  brake,  but  after  spending  many  years  in 
its  developmeni,  and  just  when  it  seemed  he  was  about  to  reach 
the  ultimate  goal,  he  fell  a  victim  to  the  continuous  strain  im- 
(>osed  upon  his  delicate  health.  When  Mr.  Hooper  realized  that 
death  was  approaching  he  expressed  his  keen  regret  that  he 
could  not  live  to  see  his  brake  in  commercial  operation.  He  had 
spent  his  entire  means  in  experimenting  and  securing  patents  in 
Canada,  United  States,  Great  Britain,  Italy,  New  South  Wales, 
Victoria,  New  Zealand  anU  Belgium. 

A  test  of  the  brake  was  made  by  the  Hamilton  Street  Railway 
Company  on  October  loth,  1901.  It  was  found  very  efficient  and 
satisfactory,  and  received  the  endorsation  of  Mr.  E.  Wingate, 
then  city  engineer,  who  in  a  '.estimonial  letter  says  :  "I  have  no 
hesitation  in  recommending  it  to  be  a  first-class  improvement  and 
in  every  way  superior  to  anything  now  existing  in  the  line  of 
street  car  brakes."  It  is  understood  that  the  patents  covering 
the  brake  will  be  sold  for  the  benefit  of  Mr.  Hooper's  young 
children. 

.■\s  the  inventor  was  of  a  secretive  disposition,  little  is  known 
of  this  brake  by  the  public.  We,  therefore,  give  below  a  state- 
ment of  the  claims  made  for  it  in  the  original  application  for  a 
patent  dated  April  24th,  1899  : 

IMPROVEMENTS  IN  EI  ECTRIC  BRAKES. 
I,  George  Henery  Bingham  Hooper,  of  8  Treford  Place,  in  the 
City  of  Toronto,  in  the  County  of  York,  in  the  Province  of  On- 
tario, Canada,  electrician,  do  herebv-  declare  the  nature  of  this 
invention,  and  in  what  manner  the  same  is  to  be  performed,  to  be 
particularly  described  and  ascertained  in  and  by  the  following 
statements  : — 

My  invention  relates  to  improvements  in  electric  brnkes  for  car 
and  other  wheels,  and  the  object  of  the  invention  is  to  design  a 
simple  and  effectual  form  of  brake  shoe  in  which  the  lines  of  force 
passing  through  the  ends  will  act  with  the  greatest  strength  upon 
the  perimeter  of  the  wheel,  and  it  consists  essentially  of  a  brake 
shoe  having  the  major  portion  of  the  magnet  formed  on  a  circle 
having  a  less  arc  than  the  contracting  pole  ends,  which  are 
formed  concentric  10  ihe  center  of  the  wheel  to  which  the  brake 
is  applied  and  extend  out  entirely  beyond  the  wound  portion  of 
the  magnetic  shoe,  the  parts  being  otherwise  constructed  and 
arranged  in  detail  as  hereinafter  more  particularly  explained. 

Fig. I.  is  a  side  elevation  showing  the  application  of  my  brake 
to  a  wheel. 


Fig. 2.  is  a  sectional  plan  of  the  brake-shoe  and  portion  of  the 
wheel  showing  the  means  whereby  such  brake-shoe  is  normally 
held  from  contact  with  the  wheel. 

Fig.  3  is  a  detail  of  an  alternative  form. 

In  the  drawings  like  letters  of  reference  indicate  correspond- 
ing parts  in  eacli  figure.  A  is  a  wheel  having  an  iron  rim  and 
de^igned  to  be  a  wheel  of  a  car  or  other  vehicle  or  wheel  on  a 
shaft  or  any  other  wheel  to  which  it  is  necessary  to  apply  a 
brake.  B  is  my  brake-shoe  comprising  a  magnet  portion  Bi 
wound  as  specified  and  the  end  contracting  pole  portion  B2.  It 
will  be  noticed  that  the  pole  portions  B2  extend  outwardly  en- 
tirely to  the  outside  of  the  magnet  portion  Bi,  and  are  formed 
in  arcs  concentric  to  ihe  perimeter  of  the  wheel. 

The  portion  I  it  will  be  noticed  is  formed  on  an  arc  described 
from  a  less  radius  than  that  of  the  arcs  of  the  pole  ends.  By 
providing  outwardly  extending  pole  ends  as  described  the  mag- 
net lines  of  force  are  alio  wed  a  freer  passage  to  the  perimeter 
of  the  wheel  and  being  entirely  out>ide  of  the  portion  Bi,  there 
is  no  danger  of  short  circuiting  between  the  poles  as  would  he 
the  case  if  the  poles  approached  each  other  or  were  close 
together. 

The  magnetic  brake-shoe  is  held  in  position  by  a  link  C  pivot- 
ally  connected  to  the  top  of  the  shoe  and  suspended  from  a 
loop  D.  E  are  the  wires  running  to  the  wound  portion,  which 
wires  ate  provided  at  any  convenient  point  with  a  suitable 
switch  to  throw  the  current  into  the  magn.'t  when  desired. 

The  magnet  shoe  B  is  held  from  lateral  displacement  oy  the 
hanger  F,  provided  with  the  jaws  f  between  which  the  shoe  fits. 

In  order  to  hold  the  shoe  positively  free  of  the  1,  provide  an 
ell  ctric  band  f  1  which  is  passed  around  the  magnet  at  one  end 
and  a  hook  f  2  on  Ihe  hanger  F  at  the  opposite  end. 

It  will  be  noticed  in  figure  3  that  I  provide  a  straddling  bracket 
G,  which  I  bolt  at  each  end  to  the  core  of  the  magnet.  The  rod 
Gi  connects  the  bracket  G  to  the  opposite  bracket  and  the  brake 
is  supported  by  a  link  as  hereinbefore  shown.  The  brake  lever- 
and  shoes  will  be  connected  with  this  rod  as  in  any  other  brake 
and  such  brake  could  be  put  on  by  hand  if  desired. 

It  will  be  seen  from  this  description  that  by  the  construction 
of  my  brake  shoe  I  am  able  to  procure  a  much  better  grip  upon 
the  surface  of  the  wheel  than  of  those  heretofore  devised  of  which 
I  am  aware. 

Having  now  particularly  described  and  ascertained  the  nature 
of  my  said  invention,  and  in  what  manner  the  same  is  to  be  per- 
formed, I  declare  that  what  I  claim  is  : — 

1.  A  brake  for  wheels  comprising  a  bar  magnet  of  uniform 
cross  section  throughout,  having  the  wound  portion  formed  in  a 
core  the  arc  of  which  is  that  of  a  circle  less  than  that  of  the  rim 
of  the  wheel  to  which  it  extends,  pole  ends  extending  entirely 
outside  such  arc  and  formed  on  arcs  concentric  to  the  perimeter 
of  the  wheel  and  having  their  inner  arc  shaped  sides  disposed  to 
contact  with  the  wheel  as  specified. 

2.  A  brake  for  wheels  comprising  a  bar  inagnet  having  the 
wound  portion  formed  on  a  core,  the  arc  of  which  is  that  of  a 
circle  less  than  the  arc  of  the  rim  of  the  wheel  to  which  it  ex- 
tends, pole  ends  extending  entirely  outside  such  arc  and  formed 
on  arcs  concentric  to  the  perimeter  of  the  wheel  and  having 
their  inner  arc  shaped  sides  disposed  to  contact  with  the  wheel, 
a  link  supporting  the  same  pivotally  connected  at  the  bottom  to 
the  top  of  the  arc  shaped  pole  and  thereby  leaving  the  opposite 


The  Hocper  Magnetic  Electric  Brake. 

pole  end  perfectly  free  and  the  inner  side  of  both  pole  ends  dis- 
posed to  contact  with  the  wheel,  a  rigidly  suppoited  guiding 
hanger  having  the  bottom  end  embracing  the  central  portion  of 
the  coie  and  limiting  its  movement,  and  a  suitable  spring  con- 
nected to  the  magnetic  brake-shoe  at  the  centre  and  to  a  suitable 
portion  of  the  hanger  at  the  opposite  end,  as  specified. 

3.  A  brake  for  wheels  comprising  a  bar  magnet  of  uniform 
cross  section  throughout  having  the  wound  portion  formed  on  a 
core  the  arc  of  which  is  that  of  a  circle  less  than  that  of  Ihe  rim 
of  the  wheel  to  which  it  extends,  pole  ends  extendi. ig  entirely 
outside  such  arc  and  formed  on  arcs  concentric  to  the  perimeter 
of  the  wheel  and  having  their  inner  arc  shaped  sides  disposed  to 
contact  with  the  wheel,  and  links  supporting  the  bar  magnet  and 
the  straddle  bracket  secured  to  the  ends  of  the  core  and  pro- 
vided with  a  cross  rod  as  and  for  the  purpose  specified. 
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\   QUESTIONS  AND  ANSWERS  \ 

"  Reader"  :  The  writer  signing  hiinself  "  Ordinary 
Reason"  in  your  last  issue  is  not  so  far  wrong.  No. 
18  old  code  was  ordered  out  in  Montreal  a  year  or 
two  ago  and  No.  16  (old  code)  advised  in  its  place. 
Now  No.  16  old  code  and  everything  "old  code"  is 
ordered  out  to  be  supplanted  by  No.  18  new  code  (or 
larger),  taking  special  socket  bushings,  socket  handles, 
etc.,  whereas  the  cord  required  for  portable  extension 
lamps,  of  which  sample  is  sent,  is  about  as  handy  as 
a  steamboat  hawser.  Let  the  Underwriters  have  a 
"competent"  inspector,  allow  him  to  make  the 
"materials  to  suit  the  case,"  and  drop  that  •'  pocket 
directory"  of  theirs. 

Ans. — We  do  not  clearly  understand  what  your  ob- 
jections are.  Surely  every  encouragment  should  be 
given  to  an  effort  to  make  wiring  more  safe,  and  the 
increase  in  the  size  of  the  conductor  most  certainly 
tends  toward  that  end.  Moreover,  this  end  is  accom- 
plished without  extra  cost  to  those  who  pay  tor  the 
wiring,  as  manufacturers  quote  the  same  price  on  both 
No.  18  and  No.  16  flexible  cord.  We  have  not  heard 
of  any  wiring  being  ordered  out  wholesale,  as  your 
communication  indicates,  more  especially  if  accom- 
panied by  the  substitution  of  No.  18  for  No.  16. 
The  sample  you  send  us  is  of  very  poor  quality. 


"J.  W.  M."  :  Would  you  kindly  advise  me  if  you 
know  of  any  firm  in  Toronto  who  manufacture  an 
emergency  street  car  brake. 

Ans. — The  Momentum  Brake  Company,  Victoria 
Street,  Toronto,  manufacture  a  mechanical  brake  which 
is  designed  like  the  air  system  to  act  as  an  emergency 
equipment  as  well  as  to  be  used  for  ordinary  service 
stops.  The  Canadian  General  Electtic  Company  and 
other  supply  companies  handle  various  types  of  electric 
brake  control  which,  like  the  above,  are  suitable  for 
emergency  as  well  as  ordinary  stops. 

Engineer"  :  Will  a  three  phase  motor  operate  off 
a  single  phase  circuit  ? 

Ans. — After  it  has  been  started  it  will  run  and  give 
an  output  which  is  about  70  per  cent,  of  that  which  it 
will  develop  if  run  off  a  three-phase  line,  but  it  will  not 
start  itself.  You  will  have  to  bring  it  up  to  some- 
where near  full  speed  either  by  hand  or  by  some 
auxiliary  starting  device  such  as  a  condenser  and 
compensator,  or  other  phase  splitting  winding. 


Chicoutimi  Electric  Company,  Chicoutimi,  Que.  : 
Our  system  is  S.  K.  C.  2080  volt  to  104  volt,  by  which 
we  run  a  30  h.  p.  500  volt  induction  motor  of  same 
make.  Owing  to  variations  in  water  wheels  the 
voltage  fluctuation  is  great,  causing  the  fuses  on  the 
condensers  to  blow  out  frequently.  Out  of  forty  plates 
sometimes  10  to  15  go  in  a  day.  What  would  be  the 
cause  ?  Should  we  not  use  the  condensers,  or  if  we 
should  use  them  what  kind  of  fuse  should  we  use  ?  The 
replacing  of  the  fuses  means  time  and  labor,  and  the 
repairs  to  the  plate  are  so  expensive  that  the  use  of 
this  kind  ot  motor  does  not  pay.  What  would  you 
suggest  ? 


Ans. — If  the  fluctuations  in  your  voltage  are  causing 
your  condensers  to  break  down,  the  only  remedy  is 
either  to  stop  the  fluctuation  ^  or  to  put  in  condensers 
which  will  stand  up  under  that  service.  If  the  con- 
densers do  not  break  down,  but  simply  take  more 
current  when  the  voltage  rises,  and  thus  blow  the  fuse, 
we  would  say  that  the  latter  was  on  the  small  side, 
and  should  be  made  larger.  You  will  find  it  scarcely 
practicable  to  operate  without  the  condensers  ;  as  the 
motor  will  take  more  current  from  the  generator  and 
will  also  cause  a  greater  drop  in  the  voltage. 

"Subscriber,"  Montreal  :  What  will  be  the  results 
if  a  60  cycle  transformer  is  operated  on  a  125  cycle 
circuit,  and  vice  versa  ? 

Ans. — The  core  loss,  heating,  and  magnetizing  cur- 
rent will  be  less,  the  regulation  not  quite  so  good,  and 
the  efficiency  greater,  though  you  will  understand  that 
the  practical  differences,  as  viewed  from  the  results 
obtnined  in  service,  are  but  small.  The  converse  is  true 
on  all  points  for  a  125  cycle  transformer  running  on  a 
60  cycle  circuit. 


"  X.  Y.  Z,"  Midland  :— What  is  the  difference  be- 
tween a  cycle  and  an  alternation  ? 

Ans. — An  alternation  is  the  name  given  to  the  move- 
ment of  an  alternating  current  which,  starting  at  zero, 
gradually  rises  to  a  maximum  and  then  falls,  at  the 
same  rate,  to  zero  again,  flowing  during  this  operation 
all  in  the  same  direction.  At  the  next  alternation  the 
current  rises  and  falls  in  the  same  manner,  but  in  the 
opposite  direction.  At  the  end  of  this  second  move- 
ment or  alternation  the  current  again  starts  to  flow  in 
the  same  direction  as  at  first.  The  first  two  alterna- 
tions form  a  cycle,  which  as  its  name  implies,  covers 
the  round  or  cycle  of  operations  necessary  to  bring  the 
current  back  to  where  it  started  from,  ready  to  begin 
all  over  again.  It  will  thus  be  seen  that  a  cycle 
occupies  just  twice  the  time  of  an  alternation,  or  in 
other  words,  consists  of  two  successive  alternations. 


"  Station  Superintendent"  :  What  do  you  consider 
the  best  practice  in  setting  the  base  frames  of  direct 
connected  dynamos  ?  Where  should  the  floor  be  ? 
What  is  the  best  thing  to  use  under  the  frame  to  hold 
it  in  place  ? 

Ans. — Unless  special  conditions  render  some  other 
elevation  desirable,  we  would  make  the  foundations 
of  such  a  height  as  would  set  the  bottom  of  the 
dynamo  base  one  to  five  inches  below  the  floor  line, 
the  exact  figure  depending  on  the  size  of  the  machine. 
For  grouting  in  you  can  use  the  ordinary  rust  joint, 
which  is  made  of  cast  iron  borings,  sulphur  and  sal- 
ammoniac,  or  else  melted  sulphur,  though  perhaps  the 
cheapest  and  most  reliable  of  all  is  ordinary  cement, 
of  a  first-class  quality. 


"  Engineer"  :  What  is  the  maximum  load  which  an 
ordinary  steam  engine  will  carry,  compared  with  its 
normal  load  ? 

Ans. — It  is  very  difficult  to  give  any  exact  figure,  as 
the  method  of  rating  adopted  by  the  manufacturer, 
variation  in  steam  pressure,  allowable  drop  in  speed, 
etc.,  etc.,  all  affect  the  result.  Speaking  generally, 
we  would  say  that  you  ought  to  be  able  to  carry  1^ 
to        times  the  rated  load  ot  the  engine. 
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|TEUEGRflPHa"''TELEPHONE| 

T  IRELESS  TELEPHONY  BY  THE  COLLINS  SYSTEM. 
By  a.  Krbdkrick  Collins. 

While  exporiineiiters  have  been  striving  for  many  years  to  pro- 
duce a  pralical  nielhod  of  transmitting-  signals  without  connect- 
ing wires  they  ha\e  given  comparatively  little  attention  to  wire- 
less lelepbony. 

The  reasons  for  this  are  several,  the  foremost  of  which  has 
been  due  to  the  fact  that  the  gigantic  obstacles  in  the  way  of  the 
latter  were  believed  to  overbalance  its  value,  e.g.,  any  kind  of  an 
electric  current,  direct,  alternating,  interrupted  or  oscillatory, 
may  be  utilized  in  the  sending  of  a  message  by  the  dot  and  dash 
code,  but  in  the  emission,  propagation  and  reproduction  of  articu- 
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late  speech  an  alternating  current  having  the  same  phase,  ampli- 
tude and  frequency  at  either  end,  i.e.,  syntonized  and  synchron- 
ized, is  necessary. 

Again,  it  is  only  within  the  last  few  years  that  instruments  of 
the  desired  sensibility  and  construction  could  be  obtained,  owing 
to  a  lack  of  knowledge  of  the  requirments  of  the  art,  and  after 
these  matters  were  partially  cleared  up  the  question  arose  as  to 
whether  or  not  a  wireless  telephone  would  have  a  commercial 
value,  and  like  many  other  evolutionaiy  devices  there  are  to-day 
m^ny  engineers  who  can  not  see  in  it  the  importance  attached  to 
it  by  its  inventor.  While  this  is  discouraging  in  the  extreme, 
work  has  been  carried  on  for  the  past  three  years  in  order  to 
demonstrate  to  the  technician  and  layman  alike  that  it  has  a 
special  sphere  of  action,  and  this  happy  day  does  not  seem  to  be 
very  far  distant.  It  may  be  argued  by  some  that  wireless  tele- 
phony had  been  accomplished  by  others  and  this  is  admitted,  but 
before  describing  the  theory  and  system  devised  by  me  let  us  cast 
a  retrospective  glance  at  the  several  other  methods  by  which 
this  may  be  accomplished. 

The  best  known  melhod  for  transmitting  energy  to  a  distance 
by  the  natural  medium  is  by  the  conductivity  system  and  has  been 
in  vogue  for  nearly  100  years  ;  as  early  as  1825  James  Brown 
Lindsay  telegraphed  across  the  River  Dee  in  Scotland.  Morse 
received  it  in  this  country  in  1842  ;  and  by  substituting  a  tele- 
phone transmitter  and  a  receiver  for  the  ordinary  key  and  gal- 
vanometer or  sounder,  articulate  speech  may  be  carried  on. 

This  is  done  by  arranging  four  metal  plates  in  parallel,  as 
shown  in  the  diagram,  Fig.  1,  where  AB  are  connected  with  a 
transmitter  and  battery  in  series  with  CD,  while  the  distance 
between  AC  and  BD  represents  the  distance  over  which  speech 
or  signals  are  to  be  sent  without  wires. 

By  this  method  Preece,  of  England,  succeeded  in  transmitting 
speech  eight  miles  without  connecting  wires,  but,  see  now,  the 
conditions  which  made  this  experiment  possible  was  a  length  of 
wire  twenty-five  miles  long  joining  AB  and  CD,  so  that  as  far  as 
a  commercial  wireless  telephone  was  concerned,  the  imitations 
began  before  the  practicability  of  the  scheme  commenced.  Mons. 
Moche,  in  his  recent  experiments  at  Monte  Carlo,  and  Mons.  E. 
Ducretet,  in  his  tests  with  wireless  telephony  at  the  Catacombs, 
employed  this  method. 

There  is  another  and  far  more  ideal  method  for  transmitting 
speech  without  wires  than  the  one  described  and  in  which  no 
earthed  connections  are  used  ;  this  is  the  inductivity  method. 
Preece  advocated  it  for  space  telegraphy,  and  by  careful  deduc. 
tions  it  was  believed  possible  to  transmit  signals —  not  speech  — 
across  the  Atlantic  Ocean  provided  a  coil  of  wire  large  enough 


lo  include  the  whole  area  of  England  were  suspended  on  poles, 
and  to  include  the  state  of  New  York  within  a  similar  coil,  but 
some  exceedingly  pretty  expeiiments  may  be  performed  in  wire- 
less telephony  with  two  coils  of  wire,  represented  in  Fig.  2,  by 
the  side  elevation  AB,  having  a  considerable  diameter  and  ar- 
ranged parallel  with  each  other  not  too  many  feet  apart. 

When  an  intermittent  or  an  undulatory  current  flows  though 
the  coil  A,  the  magnetic  lines  of  force  emanate  at  right  angles 
to  the  coils  themselves,  and  some  of  these  lines  thread  through 
the  coil  B,  setting  up  currents  of  the  same  frequency  and  ampli- 
tude, though  the  impressed  potential  and  current  strength  will 
be,  of  course,  much  smaller  than  the  emitted,  following  the  well 
known  law  of  induction. 

Alexander  Graham  Bell  ascertained  several  years  ago  that  the 
human  voice  could  be  reproduced  with  exactness  by  varying  the 
intensity  of  a  ray  of  light  ;  this  was  done  by  causing  it  to  fall  on 
a  concave  mirror  of  small  diameter  attached  to  the  diaphragm  of 
a  telephone  transmitter,  and  then,  by  a  series  of  lenes,  concen- 
trating the  light  and  projecting  it  to  a  given  point  where  the  im- 
pinging waves  acted  on  a  selenium  cell,  and  this  gave  rise  to 
varying  currents  in  a  local  circuit,  including  a  telephone  receiver. 

Ruhner,  of  Germany,  has  improved  upon  the  radiophone  to 
such  an  extent  that  he  is  enabled  to  send  wireless  telephone 
messages  a  distance  of  four  miles,  but  the  enormous  size  of  the 
equipment  required,  and  the  fact  that  propagation  is  impossible 
unless  the  transmitter  and  receiver  are  in  a  direct  visual  line  hav- 
ing no  intervening  obstruction,  render  it  of  little  more  value  than 
the  interest  attached  to  it  from  a  scientific  standpoint. 

Since  light  waves  utilized  in  the  Bell  radiophone  are  of  the 
order  of  trillions  per  second  it  would  not  seem,  on  the  face  of  it, 
to  be  a  very  hard  proposition  to  employ  Hertzian  waves  of  the 
order  of  millions  per  second,  for  light  waves  and  electric  waves 
are  both  transverse  vibration  and  travel  with  the  same  rapidity. 
But  theory  and  experiments  have  shown  wireless  telephony  to  be 
exceedingly  difficult  by  the  Hertzian  wave  method  ;  this  is  due 
to  the  gradually  decreasing  maximum  of  an  oscillatory  discharge, 
whereas  a  pure  sine  wave  is  required,  and,  again,  that  the  oscil- 
lations of  current  are  in  phase  with  the  vibrations  of  the  dia- 
phragm, the  circuit  which  emits  the  waves  must  be  slowed  down 
by  the  addition  of  capacity  and  its  relation  to  inductance  sus- 
tained by  the  proper  coils,  when  the  telephone  receiver  will  re- 
spond directl>  to  the  waves  without  a  special  wire  detector  in 
connection  with  it.  Professor  Fessenden  and  the  author  have 
both  experimented  with  this  form  of  wireless  telephone,  and  the 
results  are  exceedingly  interesting  from  a  scientific  viewpoint. 

Having  tested  all  the  above  principles  to  find  the  one  best 
adapted  to  wireless  telephony,  I  found  a  method  for  obviating 
the  difficullies  encountered  in  utilizing  such  rapid  oscillations  as 
the  disruptive  discharge  of  an  induction  coil  produces  and  \vith- 
out  employing  condensers  or  coils  for  obtaining  reasonance  in 
the  circuits,  but  by  simple  transformation  only. 

In  experimenting  with  electric  waves  when  employing  a  co- 
herer adjusted  to  its  maximum  sensitiveness  I  have  frequently 
found  that  a  difference  of  potential  occurs  sufficiently  great  to 
break  down  its  resistance,  when  low-frequency,  high  potential 
currents  surge  through  the  arms  of  the  oscillator  system  and 


Fig.  2. — Diagram  of  Inductivity  System. — A  B  Parallel 
Coils  of  Wire  ;  a  a  a  a  a  a  Magnetic  Lines  of  Force. 

emit  exceedingly  long  electric  waves.  The  emitted  and  propa- 
gated waves  are  of  necessity  long,  for  the  wave  length  depends 
on  the  rate  of  alternation  or  period  of  oscillation,  as  the  case 
may  be,  and  these  reversals  of  current  are  bound  by  the  co-effi- 
cients of  the  circuit — inductance,  capacity  and  resistance — and 
finally  these  are  governed  by  laws  relating  to  the  other. 

In  my  system  of  wireless  telephony  the  discharge  of  low- 
frequency,  high  potential  currents  is  permitted  to  restore  the 
electrical  equilibrium  or  zero  potential  in  the  earth,  that  is  to 
say,  the  discharge  takes  place  in  the  earth,  in  contradistinction 
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to  a  disruptive  discharg'e  which  occurs  in  free  air,  and  the  former 
produces  some  phenomena  which  seem  to  me  to  be  new. 

For  instance,  the  proper  inertia  for  the  propag'ation  of  electric 
waves  seems  to  depend  largely  upon  the  length  of  the  wave  which 
passes  though  it.  Light  waves  being  exceedingly  short  find  in 
clouds  an  obstacle,  though  red  light  waves  will  penetrate  fog 
much  more  easily  than  the  shorter  ones  of  blue  or  green  because 
they  are  longer.  IMarconi  has  observed  that  electric  waves,  a 
kilometre  or  more  in  length,  penetrate  fogs  with  apparent  little 
loss  of  energy,  and  the  evidence  at  hand  tends  to  prove  that  long 
electric  waves  will  traverse  gross  matter,  like  the  earth,  much 
more  easily  than  they  will  free  air. 

This  may  be  attributed  to  the  apparent  modification  of  ether 
when  related  to  gross  matter,  for  it  is  generally  accepted  that 
the  density  of  ether  when  closely  allied  with  an  atom  of  matter  is 
greater  thaii  ether  in  vacua,  and  the  density  of  the  ether  surround- 
ing the  atoms  of  which  the  earth  is  composed  renders  it  especi- 
ally conductive  to  the  emitted  waves  of  my  wireless  telephone 
transmitter,  and  the  experiments  I  have  made  fulfill  the  require- 
ments of  this  theory  quite  nicely. 

As  an  analogue  we  have  in  the  realm  of  sound  an  experiment 
which  will  serve  to  make  it  clearer.  A  good  many  years  ago,  it 
may  be  remembered  by  some,  when  it  was  our  wont  to  go  to  the 
"ole  swimmin'  hole,"  we  would  perform  a  little  feat  in  physics  by 
striking  two  stones  together  in  the  water  and  the  clicking  would 
be  heard  many  times  farther  and  much  more  distinctly  than  when 
struck  in  free  air,  lor  dense  inediums  transmit  sound  waves  to 
greater  distance  than  those  less  dense.  On  this  principle  the  late 
Professor  Elisha  Gray  devised  his  submarine  signaling  bell. 

In  a  homogeneous  medium,  such  as  water,  the  bound  ether  will 
transmit  long  electric  waves  farther,  better  and  with  less  distor- 
tion than  in  a  heterogeneous  medium  such  as  the  earth  itself,  and 
so  water  becomes  the  best  medium  for  wireless  telephony  as  well 
as  for  wireless  telegraphy.  But  wireless  telephony  is  by  no 
means  confined  to  water,  and  until  recently  all  the  experiments 
and  tests  were  made  on  hilly  lands. 

An  illustration  of  my  wireless  telephone  mounted  for  field  work 
is  given  in  Fig.  It  includes  a  transmitter  and  a  receiver.  The 
primary  of  the  sending  induction  coil  is  in  series  with  the  trans- 
mitter, battery,  variator  and  key.  The  terminals  of  the  trans- 
former are  connected  to  the  earth  and  a  compensating  capacity. 
Bridged  across  the  terminals  of  the  secondary  is  a  Lej'den  jar 
condenser.  The  receiver  is  formed  of  a  closed  circuit  having 
the  telephone  receiver,  a  single  dry  cell  and  the  secondary  of  a 
transformer  in  series.  The  primary  of  the  transformer  is  earthed 
as  in  the  case  of  the  transmitting  secondary  of  the  induction  coil. 

In  ordinary  practice  the  waves  are  radiated  in  every  direction. 


Fig.  3. — Wireless  Telephone  Portable  Transmitter  and 
Receiver. 

but  it  has  been  found  possible  to  direct  them  within  ten  or  fifteen 
degrees  of  arc.     Fig.  4  shows  how  the  earth  plate  is  placed. 

My  experiments  in  wireless  telephony  were  begun  in  Philadel- 
phia in  the  fall  of  1899,  and  in  1900  I  sent  and  reproduced  speech 
electrically  through  the  earth  a  distance  of  200  feet.  Narberlh, 
Pa.,  was  then  selected  as  a  desirable  place  for  testing  stations, 
'jnd  in  1901  apparatus  was  constructed  and  tried  across  the 
Delaware  river  at  a  distance  of  a  mile,  and  in  190a  this  was  ex- 
tended to  three  miles  ;  the  instruments  were  located  on  two  hills, 
with  a  valley,  stream,  quarry,  railroad,  telephone  and  telegraph 
wires  intervening.  The  reproduced  voice  was  faint,  but  the 
articulation  was  not  distorted. 

At  the  pre'^ent  time  experiments  are  being  made  constantly  at 
Rockford  Lake,  N.Y.,  and  while  it  has  not  been  attempted  to 
increase  the  distance  cited  above,  the  instruments  have  been 


wonderfully  improved  with  the  result  that  the  art iculation  is  clear 
and  loud  enough  for  commercial  purposes. 

Auottier  feature  that  has  been  added  in  the  way  of  making  the 
system  cominercial  are  Dells  at  both  stations  which  are  operated 
wirelessly,  and  I  believe  that  this  is  the  first  complete  wireless 
telephone  equipment  constructed,  operating  in  both  directions, 
together  with  signalling  apparatus. 

The  value  of  wireless  telephony  lies  in  its  application  to  speech 
transmission  between  vessels,  supplanting  the  time-honored  and 
hoary  steam  whistle.  It  may  be  used  in  isolated  cases  where 
bodies  of  water  intervene  and  where  cables  would  prove  too  ex- 
pensive.   It  may  be  used  where  the  tight  of  way  can  not  be  ob- 


FiG.  4. — Wireless  Telephone  Field  Eoiupment. — Placing 
the  Earth  Plate. 

tained  for  erecting  poles  or  stringing  wires  ;  there  are  a  thou- 
sand places  where  it  will  be  welcomed,  but  as  a  block  signal  sys- 
tem for  vessels  in  harbors  it  will,  in  my  opinion,  find  its  proper 
sphere  of  usefulness. 

My  wireless  telephone  may  never  supplant  the  wire  system  now 
in  use,  but  it  can  to-day  be  etnployed  where  the  wire  telephone 
can  not  be  used —  on  the  water  and  other  inaccessible  places. 
Nearly  all  wrecks  are  the  result  of  colliding  vessels  in  harbors, 
due  to  a  inisunderstood  signal.  But  when  these  vessels  are 
equipped  with  my  system — as  I  hope  they  may  all  be  soon  — the 
captains  will  be  placed  in  the  saine  relative  position  as  the  inodern 
business  man,  and  they  will  be  able  to  communicate  with  each 
otherVhile  sitting  in  their  cabins  or  from  the  bridge,  instead  of 
relying  on  a  system  of  signaling  that  should  be  relegated  to 
the  dead  past. —  Electrical  Review. 


SHORT-CIRCUITS. 

The  People's  Telephone  Company,  of  Sherbrooke,  Que.,  pur- 
pose improving  their  systetn. 

Long  distance  teleohone  communication  has  been  established 
between  Winnipeg,  Man.,  and  St.  Paul,  Minn. 

Local  capitalists  at  Vancouver,  B.C. ,  represented  by  Mr.  D. 
G.  Macdonell,  are  forming  a  company  for  the  purpose  of  install- 
ing and  operating  a  new  telephone  exchange  independent  of  the 
New  Westminster  <fc  Burrard  Inlet  Telephone  Company. 

The  semi-annual  meeting  of  the  New  Brunswick  Telephone 
Company  was  held  at  Fredtncton  on  December  9th,  when  a 
quarterly  dividend  of  i^per  cent,  was  declared.  During  the 
last  six  months  the  company  made  a  large  expenditure  in  building 
and  equipping  a  new  telephone  exchange  in  St.  John. 

Mr.  W.  A.  Green,  local  manager  of  the  Bell  Telephone  Com- 
pany, at  Berlin,  Ont.,  died  on  December  loth  in  Toronto,  where 
he  was  visiting  a  friend.  Mr.  Green  had  been  in  poor  health  for 
some  time.  He  was  born  in  Englanil  57  years  ago,  being  the 
son  of  the  late  William  Green,  of  Chantry,  Somersetshire.  He 
assumed  charge  of  the  Berlin  ollicc  of  ihe  Bell  Telephone  Com 
pany  about  four  years  ago. 
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COMPARISON  OF  COMPRESSED  AIR  WITH  STEAM 
AND  ELECTRICITY  AT  ROSSLAND,  B-C/ 

By  WiLi  iam  TuoMrsoN. 
Coinpressfii  air  has  become  so  jjenerally  used  in  connection 
with  mining;:  operations,  and  so  well  recoijnized  as  the  most  use- 
ful and  economical  power,  wilh  its  unlimited  ran^e  of  uses,  and 
special  adaplabilily  to  underground  work,  that  an  introductory 
to  this  paper  on  the  sulijoct  would  be  superfluous  to  mining 
*ngineers. 

The  comparative  economy  of  prime  movers  for  air  compressing- 
engines  is,  however,  of  great  interest  to  all,  and  a  subject  on 
which  any  engineer  can  read  with  interest.  This  is  particularly 
the  case  with  engineers  practising  in  British  Columbia,  where  a 
large  number  of  the  mining  problems  include  the  extraction  and 
reduction  of  large  bodies  of  low-grade  ores  and  the  consequent 
necessity  for  a  thorough  study  of  economical  methods  for  me- 
chanical handling. 

The  general  mobility  ot  compressed  air  as  a  power  allows  a 
■wide  range  of  generators,  or  prime  movers,  but  we  can,  in  nearly 
all  cases,  rely  upon  having  to  adopt  primarily  one  of  two  sources 
of  power,  viz.,  water  or  heat. 

Water,  the  tirst  of  these,  can,  as  we  know,  be  used  in  many 
■wavs,  each  terminating  finally  at  the  mine,  as  compressed  air 
ready  for  service.  The  initial  water  power  may  come  from  one 
or  more  sources  situate  either  at  the  mines  or  many  miles  dis- 
tant, and  can  be  used  either  as  a  directly  connected  unit  of  power 
for  the  compression  of  air,  or  as  a  prime  mover  for  some  inter- 
mediary power. 

British  Columbia  has  been  fortunately  blessed  with  magnificent 
water  powers,  more  particularly  in  the  Koolenays.  In  many 
cases  these  water  powers  are  situated  close  to  the  mines ;  in 
others,  as  at  Rossland,  they  are  several  miles  away. 

Distances  over  which  power  can  be  economically  transmitted 
by  electricity  are  yearl)'  becoming  greater  until  it  seems  that 
distance  is  no  longer  an  obstacle,  and  it  has  become  simply  a 
question  of  capital  investment  to  successfully  transmit  the  power 
generated  by  water  almost  any  distance. 

Heat,  the  second  great  source  of  power  for  the  generation  of 
compressed  air,  has  been  successfully  used  as  sieam  for  many 
years,  even  in  places  which  seemed  to  be  utterly  inaccessible  either 
for  the  erection  of  the  neces5-ary  machinery,  or  the  securing  of 
fuel  alter  the  machinery  had  been  installed  and  made  ready  for 
operation.  So  accustomed  have  we  become  to  surmounting 
difficulties  of  this  kind,  that  we  are  apt  to  look  with  suspicion 
upon  any  suggestion  to  utilize  distant  water  powers,  preferring 
to  resort  to  steam  as  being  the  power  we  best  understand,  and 
one  which  has  been  successfully  installed  and  economically 
operated  under  very  adverse  circumstances. 

British  Columbia  has  been  abundantly  provided  with  fuel,  in 
fact,  we  can  say  the  supply  of  coal  is  practically  unlimited.  En- 
terprising capitalists,  year  after  year,  extend  railways  between 
the  coal  fields  and  the  consumers,  so  that  no  producing  or  promis- 
ing mining  district  has  long  to  wait  for  an  unlimited  supply  of 
this  fuel.  The  mines  at  Rossland  are  exceptionally  favored  in 
this  respect,  all  the  leading  mines  having  access  to  two  lines  of 
railways,  and.  through  them,  the  coal  fields  of  both  British 
■Columbia  and  the  State  of  Washington. 

Rossland  is  also  favored  by  having  the  immense  water  power 
at  Bonnington  Falls,  less  than  40  miles  distant,  immediately 
Available.  The  enterprise  of  Sir  Charles  Ross  and  associates  in 
the  West  Kootenay  Power  &  Light  Company  have  rendered  this 
available  for  any  service  at  each  mine,  as  a  competitor  of  the 
steam  power,  which  mine  managers  would  otherwise  be  com- 
pelled to  adopt. 

The  question  of  the  selection  of  power  supply  to  be  made  by 
mine  managers  at  Rossland  is  almost  entirely  removed  from 
chance,  and  may  be  based  on  ascertained  facts.  Railways  being 
at  hand  for  the  transportation  of  any  kind  of  machmery,  reason- 
ably cheap  fuel  in  quantities  required  is  assured,  and  electric 
power  for  any  size  machinery  or  service  is  available.  Therefore 
the  problem  simply  resolves  itself  into  "  which  of  these  powers 
will  give  the  best  service  in  operating  the  machinery  used  in  con- 
nection with  mining  operations?" 

The  same  privilege  applies  to  nearly  every  other  mining  district 
in  Southern  British  Columbia  ;  therefore,  the  writer  feels  that  the 
results  obtained  in  the  air  compressing  plants  at  Rossland  will  be 
of  special  interest  to  the  members  of  the  Britisti  Columbia  section 
of  the  Canadian  Mining  Institute  and  mining  engineers. 

*Paper  read  at  Ihe  Nelson  meeting  of  The  Canadian  Mining  Institute. 


The  steam  and  electric  plant  described  further  on  were  model- 
led on  the  design  and  erected  under  the  personal  supervision  of 
Mr.  Bernard  Macdonald,  then  general  manager  of  the  Le  Roi 
and  Nickel  Plate  mines,  assisted  by  the  writer.  The  steam 
plant  was  erected  for  the  Le  Roi  Mining  Company,  Limited,  and 
consists  of  the  following,  viz.  : 

Boiler  Plants. —  Two  250  horse-power  Heine  safety  water 
tube  boilers,  arranged  to  burn  coal  as  fuel.  These  were  intend- 
ed to  generate  steam  to  run  the  air  compressors,  and  were  set 
so  as  to  work,  if  desirable,  in  connection  with  the  125  horse-power 
steel  shell  return  tubular  boilers,  designed  to  operate  the  hoist- 
ing and  surface  plants.  These  boilers  are  arranged  to  be  inter- 
changeable to  either  service.  A  general  description  of  this  plant 
will  be  found  in  volume  V^,  page  309,  of  the  Journal  of  the 
Canadian  Mining  Institute. 

During  the  test,  the  water-tube  boilers  were  used  at  a  gauge 
pressure  of  150  pounds  per  square  inch,  using  Crows  Nest  coal 
as  fuel,  which  cost,  laid  down  in  front  of  the  boilers,  $5.55  per 
ton  of  2,000  pounds. 

Air  Compressing  Plant. — The  steam  driven  plant  consisted 
of  two  compound  condensing  Corliss  valve  engines,  direct  con- 
nected to  two  stage  air  cylinders,  equipped  with  intermediate 
cooling  devices,  each  machine  having  a  rated  capacity  of  4000 
cubic  feet  of  free  air  per  minute,  or  a  combined  capacity  of  8000 
cubic  feet  of  free  air  per  minute  at  sea  level. 

A  more  detailed  description  of  these  engines  would  be  as 


follows: 

No.  1  No.  2 

Engine.  Engine. 

Inches.  Inches. 

Diameter  high  pressure  steam  cylinder  22  22 

Diameter  low  pressure  steam  cylinder  36  36 

Diameter  high  pressure  air  cylinder  22  22 

Diameter  low  pressure  air  cylinder    36  38 

Length  of  stroke  48  48 


Intercoolers,  horizontal  multitubular  type;  condensers,  inde- 
pendent jet. 

The  Electrically  Driven  Air  Compressing  Plant. — This 
plant  was  erected  by  the  Rossland  Great  Western  Mines, 
Limited,  and  was  originally  intended  to  be  operated  in  connec- 
tion with  Ihe  steam  plant  previously  described,  the  intention  be- 
ing to  supply  power  from  a  central  station  to  four  mines,  owned 
by  different  companies.  This  arrangement  would  have  given 
each  mine  power  at  the  lowest  possible  cost,  and  have  ensured 
continuous  operations  by  reason  of  the  compressing  plant  being 
arranged  in  separate  units.  Each  company  would  pay  its  share 
of  operation,  maintenance  of  plant,  prorata  to  its  consumption  of 
air. 

When  it  was  found  necessary  to  erect  the  third  unit  to  the 
compressing  plant,  unforeseen  difficulties  presented  themselves  in 
the  shape  of  shortage  of  water  for  condensing  and  cooling  pur- 
poses. On  examination,  it  was  found  that  a  satisfactory  supply 
could  not  be  secured  without  heavy  capital  expenditures  for  erec- 
tion of  flumes,  etc.,  to  convey  the  water  to  where  it  was  required 
for  use. 

It  was,  however,  found  that  a  supply  of  water,  barely  sufficient 
for  the  intercoolers  and  waterjackets,  was  available  about  three- 
fourths  of  a  mile  distant  from  the  steam  plant.  This  supply  was 
so  located  that  it  must  be  either  pumped  or  else  the  plant  located 
at  this  distance  away  from  the  main  steam  plant.  By  conserving 
this  water  supply,  cooling  and  re-using,  it  was  decided  a  suffi- 
cient supply  of  water  for  the  air  cylinder  jackets  and  intercoolers 
could  be  secured. 

The  results  obtained  from  the  steam  plant  had  proven  so  satis- 
factor}'  that  it  was  considered  questionable  if  any  electric  plant 
could  be  installed  that  could  successfully  compete  with  steam, 
even  when  running  non-condensing,  unless  very  favorable  rates 
for  power  could  be  secured.  After  negotiations  with  the  power 
company  it  was  decided  to  erect  an  electrically  driven  plant,  a 
short  description  of  which  is  as  follows  : 

Electrical  Equipment.  — Three  phase,  S.K.C.,  synchronous 
motor,  designed  for  2200  volts,  with  a  rated  capacity  of  660  kilo- 
watts, equivalent  to  about  825  horse-power.  The  motor  is  pro- 
vided with  a  separate  starting  motor,  mounted  on  the  main 
frame,  exciter  and  Italian  marble  switch-board,  on  which  all 
operating  switches  and  instruments  are  mounted. 

There  is  a  54  inch  Frisbee  clutch  set  intermediate  between  the 
driving  pulley  and  the  motor.  The  motor  is  of  a  four  bearing 
type,  fitted  with  self-aligning  and  self-oiling  sleeves.  The  en- 
tire machine  is  mounted  upon  a  solid  cast  iron  base  set  upon  mas- 
sive concrete  foundations.    The  driving  pulley  is  60  inches  in 
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diameter,  grooved  for  22  \}i  in-  ropes,  and  runs  at  270  revol  u 
tions  per  minute. 

The  three  compressors  were  built  by  the  Canadian  Rand  Dril' 
Company,  of  Sherbrooke,  Quebec,  and  are  especially  designed 
for  constant  service. 

The  electrical  equipment  is  also  entirely  of  Canadian  manufac- 
ture, the  entire  apparatus  being  manufactured  by  the  Royal  Elec- 
tric Company,  of  Montreal,  who  were  the  Canadian  manufactur- 
ers of  the  S.K.C.  apparatus. 

All  tests  were  conducted  under  the  personal  supervision  of  the 
writer,  and  extreme  care  was  taken  to  arrive  at  actual  facts.  In- 
dicator diagrams  were  take  off  both  the  steam  and  air  cylinders 
every  half-hour,  and  the  results  labul.ited.  Coal  consumed  was 
weighed,  and  all  other  supplies,  such  as  waste,  oil,  etc.,  charged 
as  used. 

Readings  were  also  taken  and  recorded  by  means  of  a  deli- 
cately adjusted  kilowatt  meter,  connected  to  the  primary  mains, 
of  the  amount  of  electric  power  used.  The  test  extended  over  a 
period  of  thirty  days,  without  interruption,  both  plants  being  run 
under  exactly  similar  conditions  as  to  air  pressure. 

Each  of  the  plants  tested  being  modern  and  representative  of 
their  respective  types,  gave  an  opportunity  for  a  comparative 
test  that  rarely  falls  to  the  lot  of  an  individual  engineer  under 
such  favorable  conditions,  as  to  work  being  performed,  and  for 
this  reason  is  the  more  valuable  as  data  for  basing  calculations 
as  to  problems  of  power. 

The  average  results  of  the  thirty  days'  test  is  recorded  in 
tables  I,  11,  III,  IV  and  V  following:— 


730  h.p. 

5432  cu.  ft. 
325,920  cu.  ft. 


13.4  h.p. 

,038,000  lbs. 
36,400  lbs. 

1.9  lbs. 


540  h.p. 

3,319  cu.  ft. 
199, 140  cu.  ft. 


16.3  h.p. 


TABLE  I. 
Work  Performed  by  Steam  Plant. 

Average  indicated  horse-power  at  steam  cylin- 
ders of  the  combined  machines  

Free  air  compresssd  per  minute  from  atmofrpher- 
ic  pressure  to  95  lbs.  per  square  inch  

Free  air  compressed  per  hour  

Average  horse-power  required  at  steam  cylinders 
to  compress  100  cubic  feel  of  air  per  minute, 
to  gauge  pressure   

Pounds  of  coal  consumed  during  test   i 

Pounds  of  coal  consumed  per  day  of  24  hours.  . 

Average  pounds  of  coal  consumed  per  horse- 
power per  hour  during  test  

TABLE  II. 
Work  Performed  by  Electric  Plant. 
Average  horse-power  registered  at  switch-board 
Free  air  compressed  per  minute  from  atmospher- 
ic pressure  to  93  pounds  gauge  pressure.  .  .  . 

Free  air  compressed  per  hour  

Average  horse-power  required  at  motor  to  com- 
press 100  cubic  feet  of  free  air  per  minute 
to  95  lbs.  gauge  pressure  

TABLE  III. 
Cost  of  Operating  Steam  Plant. 
Total  cost  of  fuel  consumed  during  test  $2,880.45 
Total  cost  of  wages  for  employees.  .  .  .  710.00 
Total  cost  of  oil,  waste,  etc   i47-3o 

Total  cost  for  30  days,  exclusive  of 

maintenance  and  deiireciation .  .  .  .  $.1>737-7.S 
Cost  per  horse-power  per  month  for  fuel  3-96 
Cost  per  h.p.  per  month  for  oil,  etc..  .  .  0.20 
Cost  per  h.p.  per  month  for  wages.  .  .  .  o-97 

 $5- -5 

Cost  per  h.p.  per  annum   $61.56 

Cost  for  each  mo, 000  cubic  feet  of  free  air  com- 
pressed  1.56 

Cost  per  drill  shitt   1.25 

Note. — 80,000  cubic  feet  taken  as  the  average  consumption 
per  shift  of  one  2,14  in.  drill. 

TABLE  IV. 
Cost  of  Operating  Electric  Plant. 

Cost  of  current  for  30  days  $1,744.26 

Cost  of  employes'  wages   270.00 

Cost  of  oils,  waste,  etc   73-oo 

Total  cost  for  30  days  exclusive  of  maintenance 

and  depreciation  $2,087.86 

Average  cost  per  horse-power  per  month   3-87 

Average  cost  per  horse-power  per  annum   46-44 

Cost  for  each  100,000  cubic  feet  of  air  compressed  1.46 

Cost  per  drill  shift   1.17 

Note. — 80,000  cubic  feet  taken  as  the  average  consumption 
per  shitt  of  one  2/i  'f-  drill. 

TABLE  V. 

Showing  comparative  results  between  the  two  types  of  com 


pressors,  based  on  each  100,000  cubic  feet  of  air  compressed 
fromatmospheric  pressure  to  95  lbs.  receiver  pressure  : 

Cost  for  each  100,000  cubic  feet  of  free  air  com- 
pressed by  steam  plant  (see  Table  III)   $1.56 

Cost  for  each  100,000  cubic  feet  of  free  air  com- 
pressed by  electric  plant  (see  Table  IV).  .  .  .  1.46 

Result,   saving  by  electricity  over  steam   6.4  per  cent. 

The  saving  shown  in  Table  V  would  be  affected  adversely  if 
the  electric  plant  was  operated  singly  and  the  entire  air  com- 
pressed was  not  used,  for  the  reason  that  electrically  driven 
compressors  must  be  operated  at  constant  speed,  and  loss  of  air 
at  safety  valve  would  be  considerably  increased  over  the  same 
loss  at  steam  plant,  which  could  be  run  at  the  speed  required  to 
compress  the  amount  of  air  actually  required.  This  loss  would, 
however,  be  slightly  off-set  by  the  increased  cost  per  horse  power 
by  working  the  steam  compressors  on  underload. 

I  wish  to  draw  special  attention  to  the  noteworthy  results 
obtained  from  the  system  of  intercooling  used  on  the  compressors 
lested. 

In  Table  I  it  is  shown  that  the  steam  plant  required  13.4  horse 
power  to  compress  100  cubic  feet  of  air  to  95  pounds  gauge 
pressure  per  minute.  The  best  power  factor  recorded  that  has 
come  under  the  writer's  notice,  for  doing  the  same  amount  of 
work  by  a  two  stage  compressor,  is  14.5  horse  power,  which 
shows  a  saving  of  8  per  cent,  resulting  from  the  use  of  specially 
designed  intercoolers,  for  which  the  inanufacturers  are  entitled 
to  receive  the  credit. 

How  this  result  is  obtained  can  be  best  understood  by  repro- 
ducing the  average  of  a  number  of  tests  made  on  the  efficiency 
of  the  intercooler  during  the  progress  of  the  power  test.  The 
results  of  these  tests  are  shown  in  Table  VI. 

TABLE  VI. 

Temperature  of  cooling  water  at  inlet  of  intercooler.  .  42  deg.  F. 
Temperature  of  cooling  water  at  outlet  of  intercooler.  50  deg.  F. 
Rise  in  teinperature  of  cooling  water  while  passing 

through  intercooler   8  deg.  F. 

Temperature  of  air  at  outlet  of  low  pressure  cylinder 

and  before  passing  through  Intercooler  196  deg.  F. 

Temperature  ofair  at  inlet  ot  high  pressure  cylinder 

after  passing  through  intercooler   54  deg.  F. 

Reduction  in  temperature  ofair  after  passing  through 

intercooler   142  deg.  F. 

In  conclusion,  permit  nie  to  state  that  this  paper  has  not  been 
prepared  with  the  idea  of  recording  the  performance  of  these  two 
plants,  except  in  so  far  as  comparisons  can  be  drawn  between 
the  relative  efficiency  of  tha  two  .systems,  so  that  engineers, 
knowing  local  conditions,  can  have  some  record  of  actual  per- 
formance before  them. 
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Hranch  ortice  ot  the  Canaihan  Ki  ixtrical  News, 
Imperinl  Building. 

Montreal,  January  8th,  1903. 
The  viuesi ion  of  supplying- heat  has  apparently  been  shelved 
for  the  present  by  two  of  the  electric  companies.  The  Standard 
Electric  Company,  which  has  been  affiliated  with  the  Lachine 
interest  for  some  years,  and  which  in  consequence  drives  its 
d.  c.  power  generators  by  means  ol  a  c.  motors  furnished  with 
current  from  the  latter  company,  thought  that  they  mig-ht  use  I0 
advantage  their  boilers  standing  idle,  to  do  commercial  heating. 
It  seems  that  their  charter  from  the  legislature  gives  them  (so 
ihey  claim)  the  right  to  open  up  the  streets  to  "pipe"  for  that 
pur^wse.  The  point  was  also  quickly  taken  up  by  the  Montreal 
Light,  Heat  and  Power  Company,  who  claim  similar  charter 
privileges,  and  who  had  the  steam  plant  of  the  Royal  Electric 
Company  at  their  disposal,  as  the  Chambly  dain  now  delivers 
the  necessary  electric  current.  Accidents,  hovi'ever,  have 
shelved  matters,  at  least  for  the  present,  first  owing  to  the  price 
of  coal  as  the  result  of  the  iniquitous  coal  strike,  and  secondly 
owing  to  a  break  in  Chambly  dam.  The  Montreal  Light,  Heat  and 
Power  Company  have  not  only  brought  into  requisition  the 
steam  plant  of  the  Royal  Electric  Company  at  their  disposal, 
but  h  ive  leased  for  a  time  that  of  the  Standard  Company  as 
well. 

The  dark  mornings  during  the  last  month,  coupled  with  dismal 
days  and  early  evenings,  must  have  caused  abnormal  bills  for 
lighting,  but  if  all  the  complaints  re.  electric  meters  were  listened 
to,  one  would  imagine  that  such  a  piece  of  apparatus  is  not  yet 
manufactured  that  comes  within  80  per  cent,  of  being  correct. 

Rumors  are  again  strong  anent  an  amalgamation  of  the 
Lachine  Rapids  and  Montreal  Light,  Heat  and  Power  Com- 
panies. The  advice  of  the  old  folks  that  two  "heads"  are 
better  than  one  may  be  taken. 

Strange  how  the  press  know  so  much  about  Marconi's 
successes  or  failures  at  Glace  Bay,  when  it  is  a  fact  that  no  one 
except  his  own  trusted  operatives  are  allowed  inside  the  works 
and  no  information  has  as  yet  been  given.  News  "  guessed  at" 
is  apt  to  look  ridiculous  in  the  future — especially  is  this  so  with 
regard  to  electrical  inventions. 

It  is  high  time  that  a  word  of  caution  was  given  the  public 
regarding  the  small  lamps  operated  by  batteries,  and  more 
especially  by  miniature  dry  cells  which  any  one  electrically 
versed  knows  are  for  open  circuit  work  only.  They  may  be 
meant  to  be  "flashed"  only,  but  the  average  purchaser  does  not 
do  so,  ruins  his  battery  in  no  time,  then  rails  at  small  electrical 
devices  in  general  indiscriminately. 

The  fire  at  the  residence  of  Mr.  A.  A.  McKenzie,  Sherbrooke 
street,  v^•hich  the  press  unitedly  stated  must  have  been  caused 
by  electric  wires,  is  only  one  more  of  the  usual.  There  was  not 
one  iota  of  proof  or  reason  for  laying  the  cause  to  electricity, 
and  competent  experts  have  put  the  blame  on  a  grate  in  a  room 
which  was  used  pretty  continually  during  the  cold  snap. 

Query  :  Lots  of  soft  coal  is  being  consumed  in  Montreal  this 
winter,  and  stoked  by  those  paterfamilias  who  have  been  used 
to  anthracite  in  the  past.  If  electricity  is  to  be  blamed  for  all 
the  fires  this  winter,  it  will  undoubtedly  be  bearing  the  "  white 
man's  burden"  with  a  vengeance. 


DOMINION  INSTITUTE  OF  AMALGAMATED 
ENGINEERING. 

At  a  meeting  of  the  Dominion  Institute  of  Amalgamated  En- 
gineering held  recently  at  the  office  of  the  Secretary,  32  Church 
Street,  Toronto,  the  effect  of  two  recent  decisions,  the  one  by 
the  judicial  committee  of  the  Privy  Council  and  the  other  by  the 
Supreme  Court  of  Canada,  affecting  the  patent  law  of  Canada, 
was  under  discussion,  and  the  following  resolution  was  unanim- 
ously adopted:  That  the  Government  be  asked  to  repeal  the 
present  Patent  Act  and  to  substitute  therefor  an  act  similar  to 
that  of  the  patent  law  of  the  United  States.  A  committee  was 
appointed  to  take  action  in  the  direction  of  the  legislation  re- 
commended by  the  meeting. 
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A  PROGRESSIVE  ELECTRIC  COMPANY. 

Gradually  the  electric  railway  is  becoming  a  factor  in  the  in- 
terstate traffic  of  passengers.  With  two  or  three  changes  it  is 
now  possible  to  go  from  Buffalo  through  portions  of  the  states 
of  New  York  and  Pennsylvania,  Ohio  and  Michigan,  an  almost 
continuous  electric  line  around  the  south  shore  of  Lake  Erie  to 
Port  Huron.  On  some  stretches  of  this  route  the  cars  run  half- 
hourly,  and  all  at  least  hourly.  The  best  portion  with  the  closest 
connections  is  between  Port  Huron  and  Detroit,  the  cars  all  be- 
ing luxuriously  fitted  up  with  velvet  plush  covered  seats.  Every- 
thing appears  up-to-date  under  the  management  of  Mr.  Wood. 

The  power  houses  along  the  route  furnish  an  abundant  supply 
of  electric  energy.  At  Port  Huron  the  power  is  generated  by  the 
Poit  Huron  Power  &  Lignt  Company,  of  which  Hon.  Henry  Mc- 
Morran  is  president,  Mr.  W.  F.  Davidson  (the  well-known  ex- 
pert electrician)  being  secretary  and  treasurer,  and  Mr.  James 
Davidson  superintendent  and  manager. 

Port  Huron  claims  to  be  the  very  first  place  on  this  continent 
to  run  an  electric  railway,  consequently  one  is  partly  prepared 
to  see  a  good  plant.  T.ie  Port  Huron  Light  &  Power  Company 
furnish  700  h.p.  each  to  the  Port  Huron  Mfg.  Compiny  and  the 
Engine  and  Thresher  Company,  also  to  the  street  car  lines,  in- 
candescent and  arc-lighting  plant. 

This  company  were  the  first  to  establish  enclosed  arc-lights. 
The  plant  is  of  the  500  volt  3  phase  system.  They  can  step  up 
to  10,000  volts  and  step  down  to  200  volts,  using  3  phase  alter- 
nating induction  inachines.  The  whole  plant  is  one  the  neatest 
and  cleanest  in  America.  The  company  are  now  building'  an 
exact  duplicate  plant  to  increase  their  present  capacity.  The 
new  2,000  h.p.  turbine  will  be  directly  connected  with  a  500  kilo- 
watt, 3-phase,  60  cycle,  iioo  volt  G.E.  generator.  In  this  plant 
are  also  the  following  :  Two  500  kilo-watt  direct  current  genera- 
tors of  the  Weslinghouse  type  (for  street  car  service)  ;  two  300 
kilo-watt,  60  cycle,  1100  volt,  3-phase  G.E.  machines  ;  two  120 
light  Brush  arcs  ;  six  T.H.  50-light  arc  machines  ;  two  62-kilo- 
watt  500  volt  D.C.  generators  ;  one  500  h.p.  Westinghouse  com- 
pound engine  ;  one  500  h.  p.  Ball  engine,  cross  compound  ; 
one  1000  h.p.  Russell  tanden  compound  ;  three  double  battery 
50oh.p.  Sterling  boilers,  and  one  250  h.p.  same  make.  The  new 
plant  now  going  in  will  just  double  the  above. 

The  condensing  sett  consists  of  rotating  water  pumps,  air 
pumps  and  sinall  pumps  to  take  care  of  the  overflow  from  the 
hot  well,  all  of  the  Alberger  type.  The  condensing  outfit  must 
maintain  28  inches  vaccum,  and  was  built  expressly  for  the  Port 
Huron  Compony. 


IMPORTS  OF  ELECTRICAL  APPARATUS. 

According  to  the  trade  and  navigation  returns,  the  value  of 
electrical  apparatus  imported  into  Canada  during  the  fiscal  year 
ending  June  30th,  1902,  was  $1,373,022,  an  increase  over  the 
preceeding  year  of  $453,168.  The  duty  paid  thereon  was  25  per 
cent,  on  generators,  motors,  batteries,  telephone  and  telegraph 
instruments,  etc.,  15  per  cent,  on  carbons  over  six  inches  in 
circumference,  and  35  per  cent,  on  carbons  of  smaller  dimensions. 
I'he  details  are  as  follows: 

Generators,  motors,  and  sockets — from  Great  Britain,  $2,422; 
United  States,  $330,492. 

Electrical  apparatus  not  elsewhere  specified  —  from  Great 
Britain,  $12,470;  Newfoimdland,  $15;  Austria-Hungary,  $49; 
Denmark,  $24;  France,  $177;  Germany,  $2,758;  United  States, 
$918,637- 

Electric  light  carbons  over  6  inches  in  circumference — from 
France,  $153;  United  States,  $47,933. 

Electric  light  carbons  and  carbon  points,  of  all  kinds,  not  else- 
where specified  —  from  Great  Britain,  $296;  France,  $10; 
Germany,  $3,456;  United  States,  $25,360. 

Telephone  and  telegraph  instruments  —  from  Great  Britain, 
$557;  France,  $130;  United  States,  $28,083. 


The  Commercial  and  Financial  World,  ol  New  York,  states 
that  Judge  Coxe,  of  the  United  States  Circuit  Court,  has  granted 
a  perpetual  injunction  against  the  Keystone  Electrical  Instrument 
Company  restraining  the  latter  from  manufacturing  and  selling 
electrical  measuring  instruments  claimed  to  be  an  infringment 
upon  the  Weston  instruinents.  The  essence  of  the  decision  is  that 
the  Weston  Electrical  Iinplement  Company  have  the  sole  right  to 
manufacture  alternating  current  measuring  instrument.-^  based  on 
the  dynamometer  principle. 
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Mr.  W.  Pullman,  of  Sturgeon  Falls,  Ont.,  has  been  appointed 
chief  electrician  of  the  new  m  niicipal  power  plant  at  Vernon,  B.C. 

The  Westingfhouse  Electric  &  Manufacturing  Company,  of 
Pittsburg,  are  establishing  a  factory  in  Ottawa  for  cutting  and 
prepanng  mica  for  use  in  the  electrical  business. 

The  ratepayers  of  Guelph,  Ont.,  voted  on  a  by-law  in  Jan- 
uary authorizing  the  council  to  purchase  the  plants  of  the  Guelph 
Light  &  Power  Company  at  r  valuation  of  $155,000. 

The  warehouse  of  the  Canadian  General  Electric  Company  at 
Toronto  was  closed  for  regular  business  from  January  2nd  to  6th, 
for  the  purpose  of  stock-taking.  The  company  issued  a  circular 
making  the  announcement  and  thanking  their  customers  for  past 
pat  ronage. 

The  annual  meeting  ot  the  Shenbrooke  Street  Railway  Com- 
pany was  held  last  month,  and  at  a  subsequent  meeting  of  the 
directors  Mr.  J.  W.  Burke  was  re-elected  president,  Mr.  P.  W. 
Clement  vice  president,  and  Mr.  R.  Denio  secretary  and  general 
manager. 

The  citizens  of  Fort  William,  Ont.,  have  become  impatient  on 
account  of  the  delay  on  the  part  of  Mr.  E.  S.  Jenison  in  develop- 
ing the  Kakabeka  water  power,  and  at  a  recent  meeting  of  the 
council  it  was  resolved  to  take  steps  to  develop  the  Ecarte 
Rapids  or  Kakabeka  power. 

Mr.  E.  S.  Harrison,  manager  of  the  Suburban  Rapid  Transit 
Company,  of  Winnipeg,  states  that  the  road  from  the  city  limits 
to  Sturgeon  Creek  will  be  completed  in  the  spring,  and  that  if 
satisfactory  arrangements  cannot  be  made  for  an  ample  supply 
of  power,  the  company  will  build  their  own  power  house. 

The  St.  George  Pulp  &  Paper  Company,  of  which  Mr.  E.  G. 
Murphy  is  general  manager,  are  developing  4,500  horse  power 
on  the  Magaguadavic  river  at  St.  George,  N.  B.,  the  intention 
being  to  build  a  pulp  mill.  They  have  awarded  to  the  Jenckes 
Machine  Company,  of  Sherbrooke,  Que.,  the  contract  for  two 
pairs  of  45  inch  special  Crocker  turbines  and  two  pairs  of  20  inch 
special  Crocker  turbines,  all  in  steel  cases,  arranged  for  horizon- 
tal setting  and  capable  of  developing  2,568  horse  power  under  40 
feet  effective  head  of  water.  The  water  is  carried  through  a  steel 


plate  riveted  pipe  16  inches  in  diameter  and  450  feet  long,  also  sup- 
plied by  the  Jenckes  Company.  This  penstock  was  punched, 
rolled,  fitted  together  and  painted  at  their  works  before  shipment. 
It  is  also  intended  to  install  an  electric  lighting  plant,  which  will 
be  supplied  by  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, of  Pittsburg. 


Attention  is  directed  to  the  advertisement  in  this  issue  for  a 
competent  man  to  take  charge  of  the  operating  department  of  a 
telephone  system.  Any  of  our  readers  desiring  a  position'of.^this 
kind  may  obtain  particulars  by  applying'at  this  office. 

The  McGraw  Publishing  Company,  114  Liberty  street.  New 
York,  have  just  published  a  valuable  book  entitled  "The  Art  of 
Illumination,"  the  author  be-ng  Louis  Bell,  Ph."_D.  It  is  the  only 
book  in  the  language'which  deals  directly  with  the  scientific  and 
artistic  use  of  modern^illuminants,  electric  and]olher.  iThe  chap- 
ters upon  electric  incandescent  lamps  and  arc  lamps  are  especial- 
ly rich  in  practical  information  regarding  their  economical  and 
artistic  use.  There  are  127^  illustrations,  and^bound  in  cloth  the 
book  sells  at  $2.50. 


DON'l  BUY  M  EXPERIMENl.... 

The  '  Triton  "  Marine  Gasoline  Motors  are  manufactured  by  a  firm 
which  has  made  a  specialty  of  Marine  Gasoline  Engines  for  years.and 
they  are  the 

Simplest,  Safest  and  Most  Reliable  Motors  on  the  market 

(from  I'A  to  100  horse  power).  Engines  in  successful  operation  from 
Halifax  to  Vancouver.    Send  for  testimonials. 

HAMILTON  MOTOR  WORKS  % 

258  Catharine  St.  -----  HAMILTON. 


Pittsburgh  Transformers 


When  you  con.sider  the  well  known 
reliability  and  efficiency  of  the 
Pittsburgh  Transformer 
and 

the  promptness  and  care  which  the 
Pittsburgh  Transformer  Company  has 
always  given  to  orders  tor  their 
goods, 

can  you  not  see  that  it 
will  pay  you  to  use  them  ? 
Having  taken  the  general  agency 
for  the  Pittsburgh  Transformer 
we  solicit  your 
patronage. 


THE  TYPE  K  TRANFORMER 

(Core  Type.) 


Generak-l  Agents  for  CatnadaL 

The  R.  E.  T.  PRINGLE  CO.,  Limited 

105  Prince  William  St.,  172  Dalhousle  St.,  18  Toronto  St., 

St.  John,  N.  B.  Montreal.  Toronto,  Ont 
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The  Eastern  Teleplioiie  Company,  of  Sydney,  N.  S.,  have  de- 
clared a  regular  halt-yearly  dividend  of  lliree  per  cent,  for  the 
six  months  endiMi;  November  30th,  iqoi. 

The  Torontv>  Klectrii-  Light  Conipan\-  have  about  reached  tlic 
limit  ot  the  capacity  of  (heir  present  works,  and  have  had  specifi- 
cations prepared  for  an  additional  onijii;e  of  1,000  horse  power  and 
other  equipment,  which  will  enable  them  to  cope  with  the  steadily 
incieasinji;  demand  for  liijht  and  power.  Two  or  three  years 
will  probably  be  i  cquiicd  to  develop  and  put  in  operation  the 


Niagara  Falls  transmission  system,  and  the  increase  in  the  com- 
pany's business  is  such  that  the  completion  of  this  system  cannot 
be  waited  for.  Even  after  it  is  completed,  it  will  be  necessary  to 
have  in  reserve  a  sleam  plant  capable  of  doing  the  woik  in  case 
of  accident.  This  has  been  found  necessary  in  Montreal  and 
Hamilton,  also  in  Belleville,  where  a  steam  plant  is  now  being- 
installed,  the  water  power  at  Trenton  having  recently  been  tem- 
porarily disabled  by  an  accumulation  of  anchorice  which  clogged 
up  and  rendered  inoperative  the  water  wheels.  The  city  of 
Belleville  was,  in  consequence,  without  light  for  several  days, 
until,  by  means  of  dynamite,  the  blockade  was  removed. 


SWEDISH  CHARCOAL  IRON  SHEETS,  BARS,  RODS,  STRIPS  AND 

STAMPINGS. 

134  UPPER  THAMES  ST., 
LONDON,  ENG. 


Magiift  Korgiugs,  Sl.ibs.  Bars 
in' the  Rough  and  Machined. 


TURNER  BROS., 


Telegraphic  Address,  'Sheetiron',  1,ondon.  Established  1870. 

MILD  STEEL  CASTINGS  FOR  MAGNETS  mflGNET  steeu  for  tel-^pmones 


Discs  over  5  feet  diameter 

and  Plain  Circles 
Sheets  up  to  66  in  wide 


'PHONE  MAIN  2672 

THE  DOWNER 
PATTERN  WORKS 

J  M  DOWNER,  Proppietop. 

176  Richmond  St.  West,  Toronto,  Ont. 


The  Largest  and  Most  Modern  Equipped  Patterrv  Shop  in  the  Dominiorv 


Patterns  &  Models 

IN  WOOD  on  METAL. 

Made  to  order  for  Engines, 
rumps,  Heating  Apparatus, 
Electrical  Work  and  Machines 
0/  every  description. 

Please  mention  this  paper. 


WANTED 


Bv  young  man  well  recommended  a  position 
as  'constructing  or  operating  superintendent, 
eight  year's  experience,  up-to-date  on  contracts, 
etc.  Apply  Box  65,  care  of  Canadian  Electri- 
cal News,  Toronto. 


Engineering-  Books  for  Sale 

The  following  vols,  of  Hawkins'  Works  for 
sale  :— New  Calechism  of  the  Steam  Engine  ; 
Instructions  for  the  Boiler  Room  ;  Hand  Book 
of  Calculations  ;  Practical  Treatise  on  the 
Sleam  Engine  Indicator.  Apply  to  Uavid 
PiTCKATHLV,  Fenelou  Kails,  Ont. 

Telephone  Lineman  Wanted 

to  take  charge  of  the  operation  of  a  small  town 
exchange  west  of  Winnipeg,  about  two  hundred 
telephones:  must  be  thoroughly  acquainted 
with  construction  work  and  have  expert  know- 
ledge of  Switch  Boards  and  Telephones  Apply 
at  the  office  of  the  Electrical  News.  Con- 
federation Life  Building,  Toronto,  giving  ex- 
perience, references  and  salary  expected. 

Ttie  flKron  Insulaior 
&  Marble  6n. 

.M.\NL  K.\CTt  RERS  OF 

Standard  Electrical 
Porcelain  Wiring 
Ttibes,  Knoljs,  Cleats, 
and  Porcelain 
Specialties 

,AKRON,  OHIO 


ENDERS  WANTED 


A  W'eeV.ly  Journal  of  advance  informa- 
tion and  public  works. 


rTrgnizfd    medium    for  auvertise- 


iCANADIAN  CONTRACT  RECORD 

TORONTO./  .  . 


i\mM  Repair  k  GonsiruGtion  Go. 


Electrical  Contractors 


We  manufacture  Electrical  Ma- 
chinery for  Plating,  Lighting-  and 
Power,  from  X  to  10  h.p. 


We  have  Electiic  and  Water  Fans 
and  all  Electric  Supplies. 


Send  for  esti.Tiates  and  prices  to 

40  Sheriff  Street 
Cleveland,  Ohio. 

Dynamos  .\nd  Motors  Repaired. 


THE  PIONEER 

Independent  Telephone  Factory  of  America 

is  owned  and  controlled  by  the 

western  Telephone  Mtg.  60. 


This  factory  has  supplied  more  Public  Ex- 
chang-es  with  Telephones  and  Switchboards 
than  any  other. 

We  can  furnish  anything  needed  in  the  Tele- 
phone Line  ;  and  sell  apparatus  outright 

Direct  from  Factory  to  Consumer. 

Our  new  Central  Energy  and  Lamp  Signal 
Systems  are  "up-to-date"  and  ahead  of  com- 
petitors. 


Western  TeleDlione  ManulaGiurliio  GoiiiDanij 

Offices  :  CHICAGO,  ILL,  U.S  A.       Factories:  WINTHROP  HARBOR,  ILL.  U.S.A. 
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The  Bell  Telephone  Company  of  Canada  have  recently  com- 
pleted a  copper  line  between  Montreal  and  Quebec,  the  weight 
of  which  is  260  pounds  per  mile.  This  line  provides  perfect  ser- 
vice with  places  as  far  distant  as  New  Vork  and  Philadelphia. 

The  Guelph  Street  Railway  is  reported  to  have  passed  into 
the  hands  of  a  new  company,  with  Mr.  A.  F.  H.  Jones  as 
president.  Mr.  William  H.  Brown,  tor  some  years  with  the 
Metropolitan  Railway,  North  Toronto,  has  been  appointed 
manager  and  superintendent. 

Marconi  has  announced  the  successful  transmission  of  a  wire- 
less message  from  Glace  Bay,  Cape  Breton,  to  Cornwall,  Eng- 
land. A  message  has  also  been  transmitted  to  the  London 
Times,  in  the  presence  of  Dr.  Parkin,  who  is  the  Times  special 
correspondent.  The  messages  were  sent  and  received  by  the 
first  long  distance  wireless  telegraph  apparatus  ever  made. 

The  arbitration  at  Midland,  Ont.,  to  determ'ne  the  value  of  the 
electric  plant  of  the  Midland  Electric  Company  has  been  con- 
cluded. H.  F.  Strickland,  E.E.,  was  expert  for  the  companyjand 
Mr.  H.  J.  Hurd  for  the  town.    The  town  offered  $8,000  for  the 


plant,  whereas  the  company  ask  $19,000,  which  is  believed  to  be 
much  nearer  the  actual  value.  The  arbitrators  were  Judge 
McCrimmon,  Judge  Ardagh  and  Mr.  Creswick,  of  Barrie.  It  is 
understood  that  the  town  endeavored  to  value  everything  com- 
prising the  plant  as  scrap. 


BATTERY  ZINC 

ALL  DESIGNS 


Get  GatalOQue. 


mm  mi  co. 

TORONTO. 


STEAM  ENGINEERS' 
LICENSES 


Persons  desiring  to  obtain  a  city,  state, 
or  government  license,  to  operate  a  steam 
plant,  will  find  "The  Hawkins'  Engineers 
Series"  valuable  assistance,  both  for  study 
and  reference. 

The  library  consists  of  seven  volumes, 
sold  for  J12  on  monthly  payments  of  one 
dollar. 

A  complete  catalog  and  description  of  the 
books  sent  on  application. 

Theo.  Audel  &  Co.,  Publishers,  G3  Fifth 
Avenue.  New  York  1  itv. 

TRADE  WITH  i  ENGLflNP" 

Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  168,  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 

Greer  Tested  Fuse  Wire 


Full  weight  guaranteed  lo  each  spool. 
Warranted  lo  be  absolutely  uniform,  reliable 
and  accurate.    Send  for  catalog. 

HARVARD  ELECTRIC  CO., 

224  226  South  Clinton  Street 

CHICfleO,  ILL. 


TfiE  GflNflDlflN  HEINE 
SHFET/  BOILER  GO. 

JOHN  J.  MAIN,  Manager. 
Esplanade,  0pp.  Sherbourne  St.,  Toronto 
HIGH  CLASS 

Water  Tube 
Steam  Boilers 


lor  all  pressures,  duties  and  fuel, 
c  rom  75  to  600  h.  p.  each.    N.  B. — We  do 
not  make  small  boilers. 

References  : —  The  Toronto  Electric 
Light  Co  ,  Limited;  The  T  Eaton  Co., 
Limited  ;  The  Massey-HarrisCo.,  Limited, 
The  Gutta  Percha  Rubber  &  Mfg.  Co., 
Dominion  Radiator  Co.,  Central  Prison, 
Foresters'  Temple,  Toronto  City  Hall, 
where  boilers  may  be  seen  working. 


RECENTLY  PUBLISHED: 


TfiE  Gf\Nf\Dlf\N  Hf\ND-BOOK 
OF  STEf\M  f\HU  &L>EGTF^IGITY 


170  Pages,  Illustrated 


BY  WILLIAM  THOMPSON 


In  Strong  Cloth  Binding 


■"^HE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
In  ihe  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

r»RICE  50  CEISTTS 

Tti6  G.  H.  Mortimer  FublisliinQ  Gompanu,  ot  Toronto,  Limited 


TORONTO, 

Send  for  Tablk  of  Contents. 


CANADA 


^  TELEPHONES^ 

We  manufacture  TELEPHONES  for  all  kinds 
of  service  ;  central,  exchange,  factory,  ware- 
house, etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument,  perfect 
in  construction  and  design,  with  no  exposed 
contacts  or  wires,  and  has  many  other  points 
of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Write  us.     Our  prices  are  right. 

John  Starr,  Son  &  Co.,  Limited,  hal^fa^/n.s. 
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Mes«irs.  Hrombey  &  .McGrtxor,  niaiuitacturors  eloctrical  sup- 
plies, Montreal,  liave  rej^istored  partnership. 

The  Ottawa  Electric  Railway  Company  have  adopted  a  new 
style  of  transfer  similar  to  that  in  use  in  the  largest  cities  in 
Canada. 

Mr.  ).  S.  Clark  has  submitted  a  proposition  to  the  city  council 
ofCnielph,  Out.,  for  the  extension  of  the  Guelph  street  railway  to 
Hespeler. 

The  Ernest  S.  Harrison  Company,  LimiteH,  has  been  org'anized 
at  Winnipeg,  Man.,  with"a  capit.il  stock  of  $100,000.  The  pro- 
moters areMessrs.  K.  S.  Harrison,  M.  Harrison,  T.  H.  Webb, 
J.H.  .Machray  and  F.J.  Sharpe. 

Mr.  Clarence  Thomson  recently  delivered  an  interesting  lec- 
ture on  "The  I' se  of  Electricity"  before  the  Montreal  Women's 
Club.  He  treated  the  subject  more  particularly  with  regard  to 
flectric  lighting  and  illustrated  some  ot  the  past  and  present 
methods  of  obtaining  light.  He  was  assisted  in  the  experiments 
bv  his  tather,  Mr.  Fred  Thomson. 

.Mr.  Thomas  Bagley,  of  Toronto,  was  killed  at  Grand  Forks,  B 
C,  by  a  live  wire  under  peculiar  circumstances.  He  slipped  while 
standing  on  an  elevated  platform  and  in  falling,  grabbed  the 
telephone  wire,  thus  receiving  a  fatal  shock.  The  mysterious 
part  of  the  affair  is  the  circumstance  that  the  wire  did  not  cross, 
and  was  at  least  fifteen  feet  from  the  wires  of  the  power  line, 
which  carries  20,000  volts.  The  assumption  is  that  the  accident 
was  due  tc^  induction. 


Glarkson^chooLoLTechnoIooii 


Thos.  S.  Clarkson  Memorial 
Potsdam,  N.Y. 

(^ourses  leading  to  degrees  of  Bachelor  of  Science  in  Civil, 
Electrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory'  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooins  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tuition  moderate. 

WM.  S.  ALDRICH,  Director. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  underthe  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  wirh  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  GO. 

774  Craig  Street,  MONTREAL,  P.Q. 

nave  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  st  ^ck,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


FOR^ALE. 

The  rights  to  manufacture  the  Hooper  Mag- 
netic Electric  Brake  will  bt  sold  at  a  reafonable 
figure.  The  patents  are  also  for  sale.  Offers 
from  companies  for  local  or  state  rights  solicited. 

T  is  Brake  is  considered  by  experts  the  best 
eve  invented.  It  has  been  successfully  tried 
andr  thoroughly  tested. 

For  particulars,  apply  to 

W.  D.  E.^KNGEY, 
Confederation  Life  Building,  Toronto. 

Please  mention  the  Can.^dian  Electrical 
News  when  corresponding  with 
advertisers. 


TtiE  POPULAR  LAMP 

For  Season  1902-1903 


1  111  WW 

gives  the  most  useful  light  from  the  least 
amount  of  current,  which  can  be  easily 
demonstrated  by  burning  with  any  other 
make  of  lamp,  in  the  same  room. 
Special  prices  on  large  contracts.  Write 
for  particulars. 

Manufactured  by 

Ttie  ONTARIO  LANTERN  GO. 

WALTER  GkOSE.  Selling  Agent,  Montreal 


LICENSEE    OF  THE 
WHITNEY  ELECTRIC  IN  ST  RUM  EMT 
COMPANY'S  PATENTS 
IN  CANADA. 


^  SHERBFfOOPtE.  QUE. 


Saved  $25  per  Month 


A  Customer  Says 


We  find  the  too  horse  power  engine  bought  from  you  very  satisfactory. 
The  saving  in  fuel  is  about  $25  per  month  over  the  engine  we  were 
running  before. 


I  n. 


William  TUcKm,,  19  McKenzie  Crescent,  Toronto, 
AGENTS  z    jfTatson  Jack  &  Co..  7  St.  Helen  Street,  Montreal. 
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The  ratepayers  of  Strathroy,  Ont.,  have  voted  in  favor  of  as- 
suming control  of  the  electric  light  plant. 

The  Arnprior  Electric  Light  Company,  of  Arnprior,  Ont.,  pro- 
pose to  bring  power  from  Pakenham,  about  ten  miles  distant. 

Canadian  Motors  Limited,  manufacturers  of  electric  automo- 
biles, Toronto,  has  been  absorbed  by  the  Canada  Cycle  &  Motor 
Company. 

The  Ontario  Power  Company  have  submitted  to  the  Depart- 
ment of  Railways  and  Canals,  Ottawa,  plans  of  their  proposed 
transmission  line  to  Toronto. 

Mr.  Charles  Mills,  architect,  of  Hamilton,  is  said  to  be  forming 
a  company  for  the  purpose  of  supplying  light  and  heat  to  the  busi- 
ness places  in  that  city  bounded  by  King,  James,  King  Williain 
and  Hughson  streets. 


Mr.  Theodore  Charelte  has  been  appointed  superintendent  of 
the  new  waterworks  and  electric  lighting  systems  at  Gatineau 
Point,  Que. 

The  Niagara-Welland  Power  Company  is  applying  to  the 
Dominion  Government  for  permission  to  increase  its  capital  stock 
and  for  an  extension  of  the  time  for  completion  of  the  proposed 
work.s 

The  Cataract  Auxiliary  Company  has  been  incorporated  by 
the  gentlemen  concerned  in  ihe  Cataract  Power  Company,  of 
Hamilton.  The  auxiliary  company  will  own  and  control  the  aux- 
iliary steam  plant  recently  installed  and  its  further  purpose  is  to 
have  control  ot  other  arrangements  of  power  installations  within 
the  city.  The  company  have  recently  been  given  a  large  con- 
tract for  electrical  power  by  the  Deering  Harvester  Company,  as 
the  result  of  which  the  capacity  of  the  power  plant  at  Decew 
Falls  will  be  increased. 


-A  Single  27  inch- 


Victor  T\arbine 

On  horizontal  shaft  is  shown  by  the  cut  here- 
with. The  water  is  discharged  through  one 
end  through  the  draft  tube,  and  in  this  case 
the  usual  end  thrust  connected  with  single 
wheels  is  entirely  provided  for. 

The  Victor  Turbine  is  Built 

upright  or  horizontal,  single  or  in  pairs,  and  in 
a  variety  of  styles  to  meet  the  requirements 
of  almost  any  situation. 


We  also  build  Steam,  Power  and  Electrical 

Pvimping  Machinery 

for  all  purposes. 

Air  Compressors 

for  the  Air  Lift  System  and  general  use. 

Air  Pumps,   Va^cuum  P\imps, 

and  Jet  and  Surface  Condensers. 


THE 


SmMCnMMIiECO. 


278  LEHMAN  ST.,     DAYTON,  OHIO,  U.S.A. 


CANADIAN  AMBER 

AND  WHITE 


For  Electrical  and  Mechanical  Purposes.  Best  quality,  low 
prices,  prompt  shipments.  Thumb-trimmed,  cut  sheets  or  segments 

JOHNSON.  WILLATS  &  CO..  ''2K;»|suee^twest 


fi 

b 


are  thoroughly  reHable  drivers  for 
Electrical,  Mill  and  F^ictory  Pur- 
poses. We  give  full  results  in 
practice  as  well  as  in  tests. 

(Jur  wheels  are  strono-,  lio-ht 
and  durable,  and  our  installation^^ 
the  simplest,  cheapest  and  best. 

CORRESPONDENCE  SOLICITED. 


G.  BARBER, 


MEAFORD,  Oly 


IT  IS 

ECONOMY 

to  vise 

VINCENT  VALVES 

becaLUse  they  are  reliable 


Vincent  VolIvg  Co., 

Sandvisky,  O.,  U.S.A. 
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The  ratep.l_vt•r^  of  Listowel,  Out.,  have  volotl  in  favor  of 
ttssiinung  control  of  ihe  electric  Ujjlit  plant. 

The  Biitisli  ColiMubia  Electric  Railway  Company  recently 
put  their  new  ilviiamo  into  operation.  It  is  capable  of  supply- 
ing 10,000  lb  canJIe  power  lanip!^,  and  makes  the  total  capacity 
ot  the  X'ancoiiver  plant  equal  to  70,000  i6  c.p.  lamps. 

The  .A.  Forsyth  Electric  Company  have  commenced  business 
at  Berlin, Out., as  manufacturers  and  dealers  in  electrical  supplies. 
They  propose  also  to  give  special  attention  to  repairs  and  will 
make  a  specialty  ot  annaiure  field  and  transformer  windings. 

Messrs.  C.  G.  Cunningham  and  A.  W.  English  have  entered  in- 
to partnership  in  the  electrical  construction  and  supply  business 
uniler  the  name  of  the  Cunningham  Electric  Company,  with  head- 
quarters at  Greenwood,  B.  C,  and  a  branch  at  Edmonton, 
N.  \V.  T. 

The  I'elrolia  Electric  Light  Company  are  negotiating  with 
the  town  coum  il  of  Petrolia,  Oni.,  looking  towards  the  rc- 
modellmg  of  their  plant.  They  propose  to  install  an  arc  lighting 
system  using  b.b  amperes  series  enclosed  arc  lamps.  Mr.  W. 
G.  Eraser  is  manager  of  the  company. 

The  new  coal  handling  plant^of  the  Canadian  Pacific  Railway 
Company  at  Fort  William,  Ont.,  is  nearing  completion  and  is 
one  of  the  best  of  its  kind  on  the  continent.  There  are  four  steel 
fiame  towers,  and  the  engines  in  each  tower  will  be  of  the  direct- 
acting  lype,  the  hoisting  engines  having  14x24  inch  double 
cylinders  and  24  inch  double  drums.  The  trolley  engine  is 
0x12  inch  and  a  single  drum.  The  pick-up  engine  is  10x12 
inch  double  cylinder,  geared  reversible  type,  having  a  drum  and 
spool  attachment,  with  brake  and  friction  levers.  The  engine 
for  driving  the  cable  transfer  is  10x12  inch  double  cylinder  gear, 
having  necessary  gearing  and  drum  for  operating  cable  at  a 
speed  of  200  feet  per  minute.  The  engines  for  draining  are  60 
horse  power  of  the  automatic  cut-ofl  type.  The  boiler  equipment 
consists  of  two  125  h.  p.  horizontal  rotary  tubulars. 


The  PHILIP  CAREY  MFG.  CO. 

04  ADELAIDE  ST.E. 

Toronto,  Ont. 


Manufacturers 
.  .  .  OF  .  .  . 

85  %  MAGNESIA  ASBESTOS  STEAM  PIPE 
and  BOILER  COVERINGS,  MINERAL  WOOL 

MAGNESIA,  ASBESTOS,  ASPHALT  MATERIALS, 
CEMENT  and  HAIR  FELT. 

Estimates  Cheerfully  Given 


INREASE    YOUR  BUSINESS 

by  ha.vir\g 

Efficient  TelepKone 
Facilities    ^  ^ 

We  will  quote  you  rates  on  a  Private- 
Branch  Exchange  System  in  your 
Office,  Warehouse  or  Factory. 


The  BELL  TELEPHONE  CO. 


r 


The  McEwen  High  Speed  Automatic  Engine 


The  McEwen  High  Speed  Automatic 
Engine  is  an  honestly  constructed  engine. 

It's  honest  all  the 
way  through. 

Not  a  single  item 
enters  into  its  make- 
up but  what  has  been 
tested  and  proven 
true. 

For  a  high  speed 
engine  the  McEwen  is 
an  economical  engine. 

Its  regulation  is  per- 
fect and   it   gives  a 
most  satisfactory  ser- 
vice for  the  special  purposes  for  which  it 
was  designed. 


OUR  GUARANTEE 

The  engine  shall  not  run  one  revolution 
slower  when  fully  loaded  than  when  run- 
ning empty,  and  a  reduction  of  boiler 
pressure  from  the  greatest  to  that  neces- 
sar)  to  do  the  work  will  not  reduce  the 
speed  of  the  engine  one  revolution. 

Any  engine  failing  to  meet  this  guaran- 
tee becomes  the  property  of  the  purchaser 
upon  the  payment  of  one  dollar. 


For  street  railway  service,  electric 
lighting,  electric  crane  work,  mine  haul- 
age  or  any  service 
where  loads  fluctuate 
with  rapidity  the  Mc- 
Ewen is  the  ideal  high 
speed  engine. 

Its  guarantee  given 
herewith  proves  our 
contention  that  the 
McEwen  has  almost 
perfect  regulation. 
We  should  be  pleased 
to  send  you  the 
catalogue  of  the  Mc- 
Ewen showing  its  construction  embodied 
in  its  makine. 


THE  WATEROUS  ENGINE  WORKS  CO.,  Limited,  Brantford,  Out. 
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Branches  :  Winnipeg  and  Va.rvcouver 
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FINE 
BANK.OFFICE' 


■oomn  HOUSE  a     X7    '^'J^"'""'"'-  ^=^^0' 


ESTABLISHED  1849. 
Charies  F.  Clark,  Jared  Chittenden, 

President.  Treasurer 

BRADSTFtEET'S 

Capital  and  Surplus,  $1,500,000. 
Offices  T/irouffhoiit  the  Civilized 
World. 

Executive  Offices  : 
Nos.  •546  and  348  Broadway,  New  York  City,  U.SA, 
THE  BRADSTREET  COMPANY  gathers  infer, 
mation  that  reflects  the  financial  condition  and  the  cop 
trolling  circumstances  of  everj'  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  met  bants, 
oy  the  merchants,  for  the  merchants.  In  procuring, 
I'erifying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit  Its  offices  and  connections  have  been  steadily 
extended,  .-nd  it  furnishes  inforniation  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  end 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
erms  may  be  obtained  by  addressing  the  company  or 
nv  of  its  offices.    Correspondence  invited. 

THE  BRADSTREETS  COMPANY. 
Offices  IN  Canads:    Halifax  N.S.  Hamilton,  Ont. 
London  Ont. ;  Montreal,  Que. ;  Ottawa,  Ont. ;  Quebec, 
Que.;  St.  John,  N.B.;  Toronto,  Ont.;  Vancouver 
B.C.;    Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man. Western  Canada,  Toronto 


Please  mention  this  paper  when  corre.s- 
ponding  with  advertisers. 


21  Bleuru, 
MONTREAL. 


E.  L.  LeBRUN 
M.  de  riLLEBS 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTOBS 

Bi-polar 
MuHipolar 
Direct  Connected 


nYNAMOS 

Power 

Lighting 

Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON 


GO. 


WAVERLY  PARK,  Newark,  N.J.,  U.S.A. 

Berlin  :  Eiiropean  Weston  Electrical  Instrument  Co.,  Ritterstrasse  N  >.  88. 

^^^^^^^^^^^ London :  Elliott  Bros.,  No.  loi  St.  Martin's  Lane: 

W/eston  standard  portable 

Direct-Reading- 
VOLTMETERS,  MILLIVOLTMETERS 
VOLTAMMETERS,  AMMETERS 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 

of  extreme  accuracy  and  lowest  consumotion  of  energy.  "^Passed  in  point 


meter— for  Bridge  Work. 


THEJ902  EDITION 

STANDARD  WIRIN 

EOR  ELECTRIC  LIGHT  AND  POWER 
ADOPTED 

By  the   Fire   Underwriters  of  the   United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colle-es  and  SclirolT 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen.  / 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to'date 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  dLsputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 
Flexible  leather  Cover,  Pocket  Size,  Retail  Price 


$1.00  Eack 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 


Advertise  in  The  Canai3ian  Electrical  News. 
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SeLiTisorv  I 

Turbine 

UNEXCELLED  FOR  USE  IN  ELECTRIC 
POWER  PLANTS. 

Built  Upright  or  HorizontaLl, 

Single  or  in  Pa.irs. 

Catalogues  and  Estimates  furnished 
on  application. 

The  Wm.  Hamilton  ManTo- . 
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NessJ^LareiT^tBate  i/T 
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SOLE 


AGENTS 


for  the 


TELEPHONES 


Milde  MicrophDnE, 

The  bffst  TRANSMhTTER 
inthEWorld. 

QUEBEC  AGENTS  . 

^or  the 

.Eastcn  Dynamos, 
&.  Mol-Qrs. 


SwitGH-Boarfls  and  ftnnunGlators 

FIRE  ALARM  APPARATUS  and 

TELEGRAPH  INSTRUMENTS 


4 


"Nessphones,"  Montreal. 

419  St.  James  St, 

Cor.  Craig, 

MOISTRE,f\L 

Ttilephone  Main  iioo. 


For  Eleclrical  Supplies  of  all  kinds. 


Montreal 


The  FIRSTBRQOK  BOX  CO.,  Limited 


I 

I 


King  St.  East.      -  TORONTO 

MANUFACTURF.RS  OP 

SIDE-BL.OCKS 

AND  CKOSS-R  KMS 


WRITE  FOR  PARTICULARS. 


MCGILL  UNIVERSITY,  MONTREAL 


Courses  in  Civil,  Mechanical  and  Electrical 
Engineering;  Mining  Engineering  and  Metal- 
lurgy; Chemistry,  Architecture.  Also  full  courses 
in  Arts,  Law,  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

The  Registrar 


A  V'eekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium   for  advertise- 
ments for  'Tenders.' 


ICANADI-ANCdNTRftCt  RECORD^ 

>-;.v;,      4  TORONTO;;      •  c 


'</]UNIGIPALITIES  AND  ILLUIVIINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  will: 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 

"Every  Factory  in  Canada 
"should  use  the  best  Belting.  Our 
"  EXTRA"  brand. 

rHEj.G.McLAREN  BELTING  CO. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 


ELECTRICAL  CONSTRUCTION 

~"        Company  of  Londoa,  Limited. 

32-40  Dundas  Street,  London,  Can.— Phone  1103. 

^t::-  DYNAMOS 


OTOR.S 


Multipolar  or 

Bipolar,  Direct 
Connected  or  Belted, 
ciency.    Designed  for  any   required  speed  or  voltage, 
•act  for  complete  installations, 
r  machines  of  any  make. 


INTERIOR  CONDUIT 


This  pipe  fills  all  of  the  requirements  ot  and  is  ap- 
proved by  the  Underwriters  National  Electric 
Association,  and  is  now  made  in  Canada  by 

THE  RIGKMOHDT  mmj  &  MFC.  CO.,  limstes 


CANADIAN 


Electrical  News 

AND  EnQINEERINQ  JOURNAL 


OLD  SERIES,  VOL.  XV  —No.  8 
NEW  SERIES,  VOL.  XIII.— No.  a 


TORONTO,  CANADA,  FEBRUARY,  1903 


PRICE  10  CENTS 
$i.oo  Per  Year. 


TI16 


Wc  make  all  types  and 
sizes 

(UP  TO  500  H.  P.) 

OF 

Direct  and  Alternating 
Current 

Generators 

AND 

Motors 

Oar  designs  are  the  latest. 
Oqf  prices  are  competitive. 
Our  workmanship  strictly  high 
grade. 


Eieciric  60..  Llmi 


TOE^OISTTO. 


ALTERNATING  CURRENT  MACHINERY 


INDUCTOR  ALTERNATOR. 


^^ADIAN  ^^ERAL  pLECTRIC 


G 


LIMITED. 

Head  Office         -         -         TORONTO,  ONT. 
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ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hytlraulio  tinJ  IVwcr  l>cvcli>v>meiits  ami  Trans- 
mUaions.    Klevtrio  Railways,  Lighting 
ami   I'ower  Systems. 
Arbitrations,    KciH>rts,  Kto., 


K.  N.  Phili.iis,  President. 


Geo.  H.  Olnev  2nd,  Secretary-Treasurer. 


ai  F.  PUIS  mii 


17  ST.  JOHN  STREET 
McKlNNON  BUILDING 


MONTREAL 

TORONTO 


RODERICK  J.  PARKE 

A   M   Cm.  S>v.  C.1-:     .\.  M.  .\iuer.  Inst.  O.K. 

CONSULTING  ENGINEER 

Klev-tric  Light  ami  Power  Plants.  LongDistonce 
Klevtrical  Power  Trnnsmission.  Steam 
and    Hyilranlic   Plants.  Kstiraates. 
Valuations.    Tests.    Reports  and 
Investigations. 
409-410  Temple  Butlding,  TOBONTQ.  CANADA. 

.   I  Otlice— Long  Distance,  Main  S047. 

1  elephone^  ^  Kesidence-North  2204. 

Telegraphic  address  :  "  Rodparke." 
\V.  I".  Covlo,  I'niv.  Kdition. 

WALLACE  C.  JOHNSON 

M.-1V  Soc.  C,K.     Mem.  A,ii.  Soc.  M  K. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

7J4  Notre  Dame  Street,  MONTREAL,  P.  Q  , 

.ind  NIAGARA  FALLS,  N.V 


So'e  Makers  of  the 


Which  are  the  best  for  all  ma- 
chinery bearings,  also  wire  and 
bar  solder.  We  purchase  scrap 
copper  wire  and  brass  scrap 


Syracuse  Smelting  Works 

MONTREAL,  P.Q. 
Head  Office  .\merican  Works,  94  Gold  St., 
Kew  York  City. 


MONTRE>f\U  Gf\Nf\Df\ 

Bi  1  mim  mm  m\ 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

i[R  1  mm  %w 

Amerieanite.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use- 

U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store:    F.  E.  Donohoe,  Agent,  241  Madison  Street. 

ELECTRIC  REPAIR 

AND  CONTRACTING  CO'Y. 

619  Lagauchetiere  Street,    -    Montreal,  Quebec 

FOGARTYBROS, 

Electrical  Gonlractors  and  Enainecrs 


118  St.  James  Street 


MONTREAL 


Dick^Kerr  &  Company 


Heacd  Office  :  110  Cannon  Street,  LONDON,  E.  C  ENGLAND. 

Ca.nadia.n  Office :  332  King  Street.  KINGSTON,  ONTARIO. 
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PAIR  OE. 

McCormick  Turbines 

Operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,   Great  Falls,  Montana. 

Head  40  feet.  — •       2,800  Horse  Power.      —      ;^oo,ooo  Pounds. 
The  Heaviest  Pair  of  Turbines  Ever  Built. 

WRITE  FOR  CATALOGUE .  .  . 

S.  Morgan -SmitK  Comp©Lny 

YORK,  Penn.,  U.  S.  A. 


WIRES  AND  CABLE 


Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


MONTREAL 


J.  A.  Dawson  Co. 

STREET  RAILWAY  AND  ELECTRICAL  SUPPLIES 


Write,  wire,  or  phone  us  for  prices. 


743  Craig  Street.  MONTREAL. 


1  The  Goldie  &  McCulloch  Co.,  Limited, 

^  Q-AI^T,  ONTARIO,  CaHSTAIDA 

r  Recently  received  the  following-  unsolicited  testimonial,  which  speaks  for  itself  : 

2  TORONTO,  .■Vug.  6th,  190/. 
2  The  Goldie  &  McCulloch  Co.,  Galt,  Ont. 

2  I^B'R  Sirs  :— In  our  recent  fire  which,  as  vou  know,  wa.s  a  total  wreck,  and  of  which  we  are  sending  you  a  photo  by  this  mail, 

^  had  two  Goldie  &  McCulloch  safes  in  which  we  kept  all  our  books.    They  have  come  through  the  fire  in  remarkable  shape  and  we  feel 

2  that  our  praise  for  your  safes  cannot  be  great  enough.    This  fire  was  an  extremely  hot  one,  the  locality  in  which  these  safes  were  being 

m  surrounded  by  hiy  and  grain  as  well  as  large  quantities  of  packages,  barrels  and  boxes.    We  might  sa^  that  everything  was  burned  to  a 

^  crisp,  heavy  iron  being  twisted  and  melted  into  frightful  shape.    We  had  almost  given  up  all  hope  of  being  able  to  get  the  books  and 

^  documents  from  the  .safes  m  such  a  manner  as  to  make  them  of  any  use  10  us,  which  we  can  assure  you  would  have  been  a  very  serious 

^  matter.    We  were  agreeably  surprised,  however,  on  reaching  tliem.    While  we  found  the  safes  somewhat  warped  and  bent  on  the  outside 

^  yet  all  our  books  and  documents  came  out  in  such  a  manner  that  we  can  get  everything  from  them  all  right.    This  without  a  doubt  was 

2  an  extremely  hot  fire,  and  the  way  in  which  they  came  through  it  leaves  no  room  for  question  as  to  the  manner  in  which  they  are  made 

^  and  tlio  stuff  they  are  made  of. 

^  ..Again  congratulating  you  on  the  safes  you  turn  out  and  trusting  we  will  have  the  pleasure  of  purchasing  from  you  when  we  acain 

41  rebuild,  as  we  know  of  none  better,  we  are,  Yours  truly, 

4r  P-  MCINTOSH  St  SON. 

CATAI^OGUE  AND  ANY  OTHB;r  INi^ORMATION  ON  APPI.,ICATION. 

Ve  Make  

WHEELOCK  ENGINES,  IDEAL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  I'L  MPS,  WATER  WHEELS,  OATMEAL  MILL 
MACHINERY,  FLOUR  MILL  MACHINERY,  WOLF  GYRATORS,  WOOD- WORKING  MACHINERY,  SHINGLE  MACHINERY. 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION    CLUTCH    COUPLINGS,     FRICTION    CLUTCH    PULLEYS,    SAFES,    VAULTS  AND   VAULT  DOORS. 
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FtRSONAL. 

Mr.  T.  K.  Smith,  superintendent  of  the  Sherbrooke,  Que., 
Street  Railway,  has  tenciered  his  resijjnalion,  and  for  the  ptesent 
the  management  is  in  the  hands  of  Mr.  Oenio. 

Mr.  J.  C.  M.  Buntzen,  general  manager  of  the  British  Col- 
umbia Electric  Railway  Company,  accompanied  by  Mrs.  Buntzen, 
is  at  present  enjoying  a  vacation  in  the  Old  Country. 

Mr.  Luke  Robinson,  formerly  superintendent  of  the  Montreal 
Park  &  Island  Railway,  has  been  .ippointed  assistant  super- 
intendent over  the  entire  Montreal  Street  Railway  and  Montreal 
Park  and  Island  Railway  systems. 

The  Senate  of  the  University  of  Toronto  have  appointed  Mr. 
R.  .A.  Ross,  K.  K.,  examiner  in  mechanical  and  electrical 
engineering.  Mr.  W.  T.  Joiiiiinifs,  C.E.,  has  received  a- similar 
appc>intment  in  civil  engineering,  and  Mr.  C"i.  R.  Mickle,  B.A.,  in 
mining  engineering. 

Mr.  George  F.  Wardle,  chief  operator  at  the  London  office  of 
the  G.  .\.  W.  Telegraph  Company,  died  at  his  home  in  London 
on  January  30th,  in  his  49th  year.  Death  was  due  to  pneumonia. 
For  the  past  thirty  years  be  had  acted  either  in  the  capacity  of 
day  or  night  chief  operator  and  was  one  of  the  best  operators  in 
the  company's  service. 

.Mr.  John  Kerr,  superintendent  of  the  gas  plant  of  the  Kingston 
Light,  Heat  &  Power  Company,  recently  asked  to  be  relieved  of 
further  service.  This  the  company  did  not  wish  to  do,  but 
decided  to  relieve  him  of  some  of  his  duties  if  he  would  remain  in 
the  capacity  of  consulting  superintendent.  Mr.  Kerr  installed 
the  plant  fitty-three  years  ago,  and  has  been  connected  with  it 
ever  since. 


It  is  estimated  that  the  Bell  Telephone  Companies  of  the  United 
States  will  expend  $25,000,000  during  1903  in  extending  their 
business,  and  ?t  least  200,000  new  subscribers  will  be  added  to 
the  exchange. 


The  Bell  Telephone  Company  intend  'o  reconstruct  the  tele- 
phone exchange  at  Listowel,  Ont.,  and  install  a  metallic  system. 
The  local  manager  is  Mr.  J.  H.  Gunther. 


MOONLIGHT  SCHEDULE  FOR  MARCH. 


Day  of 
Month. 

Light. 

Extinguish.  1 

I 

No.  of. 

H.M. 

H.M. 

H.M. 

I  .  .  .  . 

P.M.  6.20 

P.M.  5.40 

1 1.20 

2    .  .  . 

(/  6.20 

"      5  40 

I  I.ZO 

3 . .  .  . 

//  6.20 

"  5-40 

1 1.20 

5  •  •  •  • 

/'  10.00 

"  5-40 

7.40 

6. . . . 

//     1  1. 00 

"     5- 40 

6.40 

7. .  . . 

"  0.00 

"  5-40 

.S'40 

8.  .  . . 

II       1. 00 

"  5-30 

4-3° 

9.  .  . . 

/;  2.00 

"  5-3° 

3-3° 

10 ... . 

'/  2.40 

"  5-30 

2.50 

II.... 

"  3-3'^ 

"     5- 3*^ 

2.00 

12 ...  . 

No  Light. 

No  Light. 

13.  .  .  . 

jj 

// 

14. . . . 

A.M.  6.30 

A.M.  9.15 

2-45 

15.  .  . . 

II      6. 30 

"      1 0. 1 5 

3.45 

16. . . . 

'/  6.30 

"  ii-'5 

4-45 

17  ... 

■/  6.40 

"  0-15 

5-35 

18.  .  .  . 

II     6  40 

"      1 .  1 0 

6.30 

19.... 

II  6.40 

"  2.00 

7.20 

20. . . . 

"  6.40 

2.50 

8.10 

21  ...  . 

//  6.40 

3-3° 

8.50 

22 ...  . 

II  6.40 

"  4-15 

9-35 

23. . . . 

//  6.40 

4.50 

10. 10 

24. .  . . 

//  6.40 

5.00 

lO.-O 

25.  . . . 

II  6.40 

5.00 

10. 10 

26. . . . 

6.50 

5.00 

10. 10 

27.... 

6.50 

5.00 

10. 10 

28. .  . . 

6.50 

//  5.00 

10. 10 

29. . .  . 

II  6.50 

5.00 

10. 10 

30. . . . 

"  6.50 

5.00 

10. 10 

31 ... . 

"  6.50 

5.00 

10. 10 

Total  215.45 


THE 


Laurie  Engine  Company 


MONTREAL.  CANADA 


SoniB  Laurie  Corliss 
Inslaliations : 


British  Col u mbia  Electric 
Ry.  Co.      -      2,100  H.P. 

Winnipeg   Electric  Street 
Ry.  Co.      -      2,200  H.P. 

Toronto     Electric  Street 
Ry.  Co.       -       1,500  H.P. 

Montreal    Street  Railway 
Co.         -         11,500  H.P. 

Dominion    Iron    &  Steel 
Co.  -         2,400  H.P. 

Cape      Breton  Electric 
Tramway  Co.  i,aoo  H.P. 


0 


4,000  H.P.  Horizontal  Cross  Compound  Automatic  Condensing  Laurie  Corliss 
Engine  Direct  Connected  to  Electrical  Generator  in  the  Montreal 
Street  Railway  Power  House. 


LAURIE  CORLISS  ENGINES 

«-uNAPPROACHED  FOR  ECONOMY,  EFFICIENCY  OR  REGULATION 


February,  .903  THE  CAINADIAIN  ELECTRICAL  NEWS   n; 

XYLOTITE 
PULLEYS 


THE  ABOVE  PHOTOGRAPH  WAS  TAKEN  FROM  ONE  OF  A  LOT  OF  OUR  52^^x56x8  XYLOTITE  PULLEYS,  WHICH 
WERE  THE  LARGEST  FIBRE  PULLEYS  EVER  MANUFACTURED. 


SPECIFY  ZYLOTITE  PULLEYS  ON  ALL  APPARATUS 
WE  MAKE  ALL  SIZES.      NONE  TOO  LARGE  OR  NONE  TOO  SMALL. 

THE  XYLOTITE  MFG.  CO. 

CINCINNATI.  OHIO 


1^1  ■ 
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SPARKS, 

B.  Bell  &  Company.  Limiied,  o(  Si.  Georije,  Out.,  iiave  iii- 
stalleii  «  joo  lijilu  ilxnamo  in  their  lactory. 

TheRniuial  meeting  of  ilu>  Richmond  County  Electric  Company 
will  be  held  at  Ricltmonil,  One.,  on  February  glh. 

Mr.  C.  K.  .Milburns  is  endeavoring  to  form  a  company  to 
establish  a  copper  refinini;  plant  at  Shawinigan  Falls,  <Jue. 

In  the  new  C.  P.  R.  hotel  at  Glacier,  in  the  Selkirk  Mnun. 
tains,  there  will  be  installed  an  electric  light  plant.  The  contrac- 
tor for  the  build  n.kf  is  Joshua  Holland,  of  V'ictoria,  B.  C. 

The  Bi iti>h  Columbi.i  Electric  Railway  Company  propose  to 
buiUI  several  l.^rge  inter-ui  h.in  service  cars.  Extensions  will 
also  be  made  to  the  plant,  including  a  car  house  40x120  feet  and 
a  p  iint  shop  40x60  feel. 

The  Guelph  Street  Railway  Company,  of  Guelph  Ont.,  will 
apply  lor  incorporation  and  for  power  to  change  the  name  to  the 
Guelph  Radial  Railway  Company,  also  to  build  extensions  from 
Guelph  to  Elora,  Fergus,  Gall  and  Preston. 

Last  year  an  electric  light  plant  was  installed  by  the  corpor- 
ation ot  Kamloops,  B.  C.  There  are  now  in  use  2,351  commer- 
cial lights  and  125  street  lights.  Of  the  latter  sixty  are  100  c.  p., 
forty-four  16  c.  p.,  and  twenty-one  32  c.  p. 

The  Mayor, Aid.  Meek,  .Aid.  Chant  and  Aid.  Sanders  have  been 
appointed  a  committee  to  act  with  the  City  Engineer  in  the 
management  ot  the  electric  railway  at  St.  Thomas,  Ont.  Steps 
will  be  taken  immediately  to  improve  the  road. 

The  Montreal  Light,  Heat  &  Power  Company  will  again  light 
the  harbor  of  Mom  real  this  year,  at  the  price  of  $54-75  per  arc 
light  tor  the  season  of  navigation.  This  company  will  also  furnish 
the  electric  power  for  the  new  grain  elevator. 

The  Kingston  Light,  Heat  &  Power  Company  have  been  noti- 
fied that  the  Court  of  Appeal  has  refused  to  award  the  company 
$So, 000,  the  alleged  value  of  the  franchise.  The  company  will 
probably  carry  the  appeal  to  the  Judiciary  Committee  of  the 
Privy  Council. 

France  has  a  government  telephone  service.    A  recent  state- 


ment is  '.o  the  efTect  that  the  service  in  Paris  has  always  been  bad. 
So  serious  has  this  become  that  a  league  of  telephone  subscribers 
has  recently  been  formed  in  the  city  for  the  purpose  of  forcing  the 
Minister  of  Posts  and  Teleg-raphs  10  improve  matters. 

The  E.  S.  H  irrison  Company,  of  Winnipeg,  in  connection  with 
the  Barnet  &  Record  Company,  ot  Minneapolis,  have  obtained 
the  contract  for  lighting  the  C.  P.  R.  elevator  "D"  at  Fort 
William,  Ont.  The  machinery  in  the  new  Canadian  Northern 
elevator  at  Port  Arthur. 

Mr.  E.  F.  Hutchings  and  G.  H.  Leech,  on  behalf  of  the  Win- 
nipeg &  St.  Andrew's  Rapids  Railway  Company,  have  applied  to 
the  City  Council  of  Wiimipeg  for  running  powers  over  the 
Louise  bridge.  The  company  expect  to  build  ten  miles  of  elec- 
tric railway  next  summer. 

The  long-pending  suit  brought  by  P.  H.  Patriarche  against 
the  town  of  Orillia,  Ont.,  and  Peter  Ryan  to  recover  the  sum 
of  $21 1,462,50  for  the  construction  of  the  Ragged  Rapids  power 
plant,  is  now  being  heard  at  Orillia.  William  Laidlaw,  K.  C, 
appears  for  Mr.  Patriarche  and  E.  F.  B.  Johnson,  of  Toronto, 
and  R.  D.  Giinn,  of  Orillia,  lor  the  town,  while  James  Haverson 
i>  acting-  for  Mr.  Ryan,  who  is  included  in  the  action  by  reason 
of  having  advanced  money  for  the  construction  and  now  has 
claims  on  the  possible  proceeds  of  the  suit.  The  facts  leading- 
up  to  the  suit  have  previously  been  given  to  our  readers. 

Mr.  W.  Pierson  Judge,  of  Oswego,  N.  Y.,  representing  the 
Hamilton  and  Lake  Erie  Power  Company,  has  submitted  a  pro- 
position for  the  supply  of  electrical  energy  to  the  city  of  Toronto. 
The  company  is  incorporated  under  a  Dom'nion  character,grant- 
ed  in  1895.  It  is  proposed  to  tap  the  Welland  river,  which  runs 
from  the  Niagara  river,  and  to  build  a  canal  from  the  Welland 
to  the  Jordan  rivers,  by  which  means  it  is  estimated  tliat  100,000 
h.  p.  can  be  developed.  The  company  is  prepared  to  enter 
into  an  agreement  to  deliver  to  the  city  of  Toronto  10,000  horse 
power  at  $25  per  h.  p.;  22,000  horse  power  at  $22  50  per  h.p.,  or 
30,000  horse  power  at  $20.00  per  h.  p.  The  companj'  further 
agrees  to  put  up  a  deposit  of  $75,000  as  a  guarantee  fcr  the 
proper  fulfilment  of  tiie  contract. 


Sometimes  an  overload  is  inevitable.  A  good  transfor- 
mer Vv^ill  stand  up  to  an  overload  better  than  a  poor 
one  will. 


The  following  happened  in  Ann  Arbor,  Mich.  : 

"The  Washtenaw  Light  &  Power  Co.  have  about  83  Pittsburgh  trans- 
formers in  operation.  Mr.  R.  W.  Hemphill,  jr.,  manager  of  the  above  com- 
pany, states  that  they  made  tests  on  seven  different  makes  of  transformers 
before  putting  in  the  Pittsburgh,  and  he  considers  the  Pittsburgh  the  best  trans- 
former on  the  market. 

They  have  two  200  light  Pittsburgh  transformers  connected  up  in  the  Opera 
House  block.  This  makes  a  heavy  load  on  S^iturday  night  when  the  Opera 
House  is  lighted  in  addition  to  the  stores.  The  fuse  blew  on  one  of  the  200 
light  transformers  Saturday  nig-ht  and  the  other  one  carried  the  double  load 
uiiiil  the  following  Wednesday  with  no  burn  out.  Mr.  Hemphill  slates  that 
the  transformer  carried  107%  overload." 


'^^^  R..  E.  T.  Pringle  Company,  Limited, 

105  Prince  William  St.  172  Dalhousie  Street  18  Toronto  Street. 

St.  John,  N.  B.  Montreal.  Toronto,  Ont. 

SALES  XgENTS 

Pittsburgh  Transformer  Company 
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Westinghouse 

Integ^rating^  Wattmeters 


Have  a  light  disc  and  a  high  torque  per  unit  of 
disc  weight. 

High  to- que  if  secured  by  a  heavy  revolving 
element  is  not  desirable^  since  it  gives  jewel 
trouble,  but  high  torque  per  unir  of  movimg 
weight  is  most  desirable. 


For  Pa.rticuIaLrs  Address 


Ahearn  6c  Soper 

Ottawa,  Canada 


Limited 


Type 
Transformer 


*'R"  Leads  the 
March  of  Prog ressioRj 


In  Transformer  operation^  regulation,  eflficiency 
and  ultimate  economy  are  factors  of  equal  weight. 

In  many  makes  of  Transformers  regulation  Is 
sacrificed  to  eflficiency. 

In  oilier  makes  regulation  is  attained  at  the  ex- 
pense of  efficiency 

In  still  other  makes  the  ultimate  economy  has 
little  consideration  and  regulation  and  efficiency  are 
both  attained  to  some  degree  at  the  expense  of 
some  vital  feature  which  makes  the  Tiansformer 
most  expensive  in  the  end. 

In  Type  "R"  Packard  Transformer  no  one  feat- 
ure is  subordinated  to  any  other,  and,  constructed  as 
it  is  along  ne\v  lines,  it  incorporates  a'l  the  desirable 
I'oaiures  of  Transformer  operation  with  no  defects. 

We  shall  be  pleased  to  send  you  our  preliminary 
bulletin  descriptive  of  this  new  Transformer,  which, 
due  to  its  long  life,  close  regulation  and  high  elfici- 
ency,  is  the  inost  economical  Transformer  on  the 
market  to-day. 

It  rightly  deserves  its  distinction  as  be- 
ing in  the  lead  in  the  march  of  Transfor- 
mer progression. 


The  PACKARD  ELECTIC  CO.,  Limited,  ST.  CATHARINES,  ONT. 

Eastern  Officers,  4a  Street  Railway  Building,  Montreal. 
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GaclvaLrvized  TelegroLpK  Wire 

Phosphor  Bronze  Telephone  Wire 

Lea^d  Covered  C^Lbles  for  all  purposes 
Submarine  Cables 

WATSON  JACK  &  COMPANY 


This  pump  excels  in 
high  class  materials 
and  workmanship.  A 
practically  constant 
delivery  is  assured  by 
the  three  cranks  being 
placed  120  degrees 
apart.  The  pump  can 
be  operated  conven- 
iently by  water  power 
— by  belt  from  engine 
or  by  electricity. 

We  manufacture 
pumps  of  every  des- 
cription— for  all  pur- 
poses. Our  pumps  are 
standard  in  Canada  for 
excellent  service. 
Write  for  Catalogues. 


-Bhe  NORTHEY  GAS 
AND  GASOLINE 
ENGINE 


The  Northey  Gasoline  Engine 
offers  the  best  proposition  in 
the  market  for  cheap,  easily 
handled  power.  The  Engine 
runs  with  practically  no  atten- 
tion— any  boy  can  manage  it — 
running  expenses  very  light. 
Ready  for  work  on  the  minute. 
Suitable  for  running  independ- 
ent electric  light  plants — 
pumping  and  elevator  plants, 
etc.  This  cut  illustrates  the 
H.  P.  size — the  only  vertical 
style  built;  all  other  sizes  are 
horizontal. 

Write  for  Booklet. 


mm  CO.,  iiM 


970  King  T, 
Street 
,  Subway  1 


NEW  GUTTMANN  WATT  METER 


FOJR 


CURRENTS 


ALTERNATING 

IN  SHORT 

The  New  Meter  is  of  the  sealed  type. 
Is  correct  on  all  loads  from  two  per  cent 
of  its  capacity  to  fifty  per  cent,  over 
load. 

Internal  losses  are  practically  nothing". 
Accuracy  maintained. 
Simplicity  in  design. 
Firmly  constructed. 

Dust,  insect,  moisture  and  water  proof. 
Extremely  light  weight  (10  lbs.) 
Pleasing  in  appearance. 
Reads  directly  in  watt  hours. 
Easily  installed. 
No  complicated  parts. 


No  friction. 


JOHN  FOREMAN 


708  and  710  Craig  Street 

MONTREAL 


THE  JOttN  McDOUGflLL  GflLEDONIflN  IRON  WORKS,  LIMITED, 


Montreal,  Que 
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THE  CANADIAN  NIAGARA  POWER 
DEVELOPMENT. 

In  no  part  of  the  Dominion  of  Canada  are  the  power 
resources  of  that  country  underg-oing  more  active 
development  than  on  the  Canadian  side  of  the  Niagara 
Falls.  The  site  of  this  development  is  in  Queen  Vic- 
toria Park,  a  plot  of  ground  lying  close  by  the  Horse- 


Company's  application  is  pending.  The  Canadian 
Niagara  Power  Company  is  practically  the  same  as  the 
Niagara  Falls  Power- Company,  which  company  owns 
the  remarkable  development  at  Niagara  Falls,   N.  Y. 

At  one  time  this  company  controlled  the  exclusive 
privilege  of  developing  power  in  Victoria  Park,  but 
saw  fit  to  relinquish  the  exclusive  features  of  its  fran- 


RuiLDiNi;  A  New  Intakk  to  thk  Watf.rworks,  near  the  Brink  ok  the  Horseshoe  Falls,  Canadian  Niagara  Power  Comi'anv. 


shoe  Falls  and  acquired  for  pleasure  purposes,  in  order 
that  mankind  might  view  the  stupendous  spectacle  of 
the  mighty  cataract  untaxed.  The  spirit  of  industry  is, 
however,  creeping  into  the  pleasure  plot  confines,  and 
already  two  companies  have  acquired  franchise  rights 
allowing  them  to  develop  large  blocks  of  power,  while 
a  third  company  is  now  having  its  application  con- 
sidered by  the  government. 

The  companies  which  now  have  franchises  are  the 
Canadian  Niagara  Power  Company  and  the  Ontario 
Power  Company,  while  the  Toronto   Niagara  Power 


chise,  since  which  time  the  other  companies  have 
sought  for  rights  there.  The  locality  of  the  develop- 
ment is  ideal,  and  it  is  possible  to  develop  a  very  large 
amount  ot  power,  but  it  should  be  stated  that  all  the 
power  developed  must  be  transmitted  beyond  the  park 
limits  for  commercial  application.  In  other  words,  the 
industrial  sites  will  be  outside  the  park,  while  a  por- 
tion of  the  developed  force  will  be  transmitted  to  the 
New  York  side  of  the  river. 

THK  C.\NADI.\N  NLVG.\K.\  POWER  COMVWNV. 

Inasmuch  as  the  method  adopted  by  the  Canadian 
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Niagara  Power  Company 
for  its  development  prac- 
tically the  same  as  that  of 
the  Niatjara  Falls  Power* 
Company,  it  will  have  the 
advanta^'e  of  the  latter  com- 
pany's valuable  experience, 
both  in  the  construction 
work  and  in  perfectinj^  the 
marvellous  installation  tliat 
is  prospective.  Thus  the 
Canadian  Niagara  Power 
Company  is  sinking  a  wheel 
pit  and  buildinga  tunnel  tail- 
race  to  carry  the  water  from 
the  wheel  pit  to  the  lower 
river.  The  site  of  the  wheel 
pit  is  less  than  2,500  feet 
back  from  the  crest  of  the 
Horseshoe     or  Canadian 

Fall.  The  plan  calls  for  a  wheel  pit  480  feet  long, 
but  at  present  the  section  being  built  is  266  feet  long, 
21  feet  wide  and  170  feet  deep.  The  contractors  are 
Messrs.  Dawson  &  Riley,  of  St.  Catharines,  Ontario, 


Outer  End  of  the  Big  Wing  Dam,  Ontario  Power  Company. 

the  pit  to  its  full  contemplated  size.    The  wheel  pit  is 
being  sunk  through  solid  rock,  the  conditions  of  the 
excavation   being  very  similar  to  those  found  in  the 
construction  of  the  two  big  pits  on  the  New  York  side 
and  it  is  intimated  that  the  same  firm  of  contractors  is     by  the  Niagara  Falls  Power  Company.    The  pit  has 
about  to  receive  an  additional  contract  for  extending     reached  the  depth  of  130  feet.    The  sides  are  chan- 
neled, making  it  probably 
the  biggest  job  of  chan- 
neling ever  done  in  the 
Dominion. 

The  progress  in  sink- 
ing the  wheel  pit  is  about 
twelve  feet  a  month. 
Dawson  &  Riley  have 
also  the  contract  for 
building  the  forebay  and 
canal  in  connection  with 
the  pit  work.  This  forebay 
will  be  the  full  length 
of  the  pit,  and  will  flare 
outin  frontof  it  to  a  point 
where  it  will  be  crossed 
by  the  tracks  of  the 
Niagara  Falls  Park  and 
River  Railway.  At  this 
point  it  will  narrow  down 
to  a  canal-like  section, 
later  flaring  out  toward 
the  river.  The  electric  line 
referred  to  will  cross  the 
forebay  on  a  stone  arch 
bridge  that  is  expected 
to  be  the  finest  structure 
of  the  kind  in  the  Niagara 
locality.  It  will  have  a 
length  of  250  feet,  and 
will  be  erected  in  five 
arches  of  graceful  size 
and  style.  It  will  have 
a  width  of  sixty  feet. 
The  forebay  will  carry  an 
average  depth  of  eighteen 
feet  of  water.  The  bridge 
is  being  built  by  Mum- 
ford  &  Lowery,  of  Niag- 

New  Wheel  Pit  of  the  Canadian  Niagara  Power  Company,  to  be  Lined  with  Brick.  Falls,   Ont.  From 
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the  north  end  of  the  forebay,  near  the  wheel  pit,  a 
canal  sixteen  feet  wide  and  500  feet  long  will  be  built  to 
serve  as  an  icerun,  the  flow  to  be  regulated  by  gates. 

The  tunnel  that  will  carry  off  the  discharge  from  the 
turbines  will  be  2,200  feet  long,  25  feet  high  and  18  feet 
wide  at  the  spring  line.     It  will  be  observed  that  it  is 
four  feet  higher  than  the  big  tunnel  on  the  New  York 
side,  but  its  length  is  less  than  a  third  of  the  original 
Niagara  power  tunnel.     Anthony  C.  Douglas  has  the 
contract  for  the  construction  of  the  tunnel,  and  has 
driven  it  through  the  rock  Irom  the  pit  to  the  face  of  the 
ciiff.     The  portal  is  located  very  close  to  the  base  of 
the  Horseshoe.     Contractor  Douglas  is  now  removing 
the  bottom  bench  of  the  tunnel.     It  was  originally  in- 
tended to  line  the  tunnel  with  brick,  similar  to  the  lin- 
ing of  the  New  York  tunnel,  but  a  scarcity  of  brick  has 
forced  the  adoption  of  concrete  for  a  portion  of  the  lin- 
ing, and  for  this  reason  concrete  is  being  used  from  the 
spring  line  down.     This  application  of  concrete  will  do 
away  with  the  use  of  at  least  3,000,000  brick.  How- 
ever, brick  will  be  used  in  lining  the  arch,  and  250,000 
will   be  so   placed,  while  the  concrete  lining  will  be 
faced  with  vitrified  brick.    The  brick  is  obtained  from 
Beamsville,  Ontario.      The   rock   excavated  fi  om  the 
bottom  bench  is  used  in  making  the  concrete.  Twenty 
thousand  barrels  ot   Lehigh  cement  will  be  used  in 
making  the  concrete.     To  indicate  the   further  great 
consumption  of  material,  it  may  be  pointed  out  that 
over  2,000,000  feet  of  timber  were  used  in  timbering 
the  tunnel,  that  sixty   carloads  of  granite  and  200  car- 
loads of  Queenston,  Ontario,  limestone  will  be  used  in 
the  masonry  work  about  the  portal  of  the  tunnel.  The 
portal  being  located  so  close  to  the  falling  waters  of 
the  Horseshoe  it  will  ever  be  under  the  influence  of  the 
spray  of  summer  and  the  ice  of  w  inter,  features  that 
demand  unusual  construction  work. 

Contractor  Douglas'  plant  consists  of  two  com- 
pound, duplex,  1 25-hor>e-power  Ingersoll  air  compress- 
ors; one  400-horse-power  motor  to  operate  them,  the 
current  being  transmitted  from  the  New  York  side; 
twelve  drills;  two  Lidgerwood  hoists,  wiih  double  drum; 
one  Otis  elevator  lift  at  the  shaft,  ten  by  sixteen  feet, 
located  midway  between  the  pcrtal  and  the  pit;  one 
rock-crusher,  and  other  incidental  equipment. 

Dawson  &  Riley's  plant  consists  of  750-horse-power 
boiler  capacity;  two  compound  Rand  air  compressors 
of  250  horse-power  each;  eight  Sullivan  channeling 
machines;  two  g  idders  and  eight  drills  of  Ingersoll 
make,  and  two  ten-ton  Brown  locomotive  hoists. 

In  the  t>\o  plants  of  the  Niagara  Falls  Power  Com- 
pany the  development  is  made  in  units  of  5,000  horse- 
power. On  the  Canadian  side,  in  the  plant  of  the 
Canadian  Niagara  Power  Company,  the  unit  of  devel- 
opment Will  be  10,000  hor.se-power.  When  the 
development  on  the  New  York  side  at  Niagara  was 
projected,  men  in  the  interested  professions  could 
hardly  wait  the  operation  of  machines  of  such  wonder- 
ful output  capacity,  and  now  a  similar  feeling  exists  in 
regard  to  the  i  'stallation  of  the  Canadian  Niagara 
Power  Company.  In  the  wheel  pit  there  will  be  ten 
turbines,  each  of  10,000-horse-povver  output  capacity, 
making  the  total  proposed  development  by  the  pit 
100,000  horse-power.  Contracts  for  throe  of  these 
wonderful  turbines  have  been  placed  with  Messrs. 
Escher,  Wyss  &  Company,  of  Zurich,  Switzerland. 
In  design  they  will  be  similar  to  those  installed  by  the 
Niagara  Falls  Power  Company  in  wheel  pit  No.  2,  the 
wheels  in  whi.^h  are  of  the  Francis,  or  inward  discharge 
type. 

The  generators  to  be  installed  in  tha  Canadian  power 


station  will  be  wound  for  12,000  volts,  three-phase, 
twenty-five-cycle-current,  and  will  make  250  revolutions 
per  minute.  This  will  give  a  uniformity  w  ith  the  plant  on 
the  New  York  side,  permitting  of  parallel  operation. 
The  generators  will  be  of  the  internal  revolving  field, 
vertical-shaft  type,  and  the  revolving  parts  of  the 
machines  will  weigh  141,000  pounds.  The  General 
Electric  Company  will  build  the  generators.  They 
will  be  about  nineteen  feet  in  diameter.  In  adopting  a 
unit  of  10,000  horse-power  for  the  Canadian-Niagara 
development,  the  Canadian  Niagara  Power  Company 
will  effect  lower  cost  of  generator  per  hor.-e-power,  and 
lower  cost  of  turbine  per  horse-power,  while  in  using 
this  unit  there  is  a  saving  in  cost  of  construction  for  a 
given  output  in  the  matier  of  the  wheel  pit,  station,  etc. 
Toronto  is  a  prospective  market  for  a  portion  of  the 
current  generated  at  Canadian-Niagara,  and  for  trans- 
mitting such  distances  ttie  voltage  will  be  increased  by 
step-up  transformers  to  22,000,  40,000  or  60,000  volts. 

THE  ONTARIO   POWER  COMPANY. 

In  the  development  of  its  prospective  100,000  horse- 
power the  Ont.irio  Power  Company  will  erect  a  plant 
similar  to  that  of  the  Niagara  Falls  Hydraulic  Power 
and  Manufacturing  Company  on  the  opposite  side  of  the 
river.  However,  instead  of  having  a  surface  canal  to 
conduct  water  from  the  upper  river  to  its  power  station 
it  will  lay  one  or  more  large  pipes  through  Victoria 
Park,  close  along  the  base  ot  the  bluff  that  skirls  the 
park  in  the  rear.  The  company's  forebay  will  be  well 
up  the  river  above  Dufferin  Islands,  and  there  will  be  a 
gate  house  at  the  foot  of  the  forebay.  The  pipe  line 
referred  to  will  convey  the  water  supply  to  a  point 
below  the  Table  Rock  house,  at  which  point  the  water 
will  pass  into  penstocks  that  will  carry  it  dov/n  the  bank 
to  the  power  station, which  will  be  located  at  the  water's 
edge  in  the  gorge.  This  power  station  will  he  b^t  few 
hundred  feet  d  stant  from  the  Horseshoe,  and  will  be 
the  nearest  building  ever  erected  in  the  gorge  to  that 
great  eye  feast  of  falling  water.  The  site  is  now  being 
excavated,  and  a  large  portion  ot  the  debris  has  been 
cleared  by  the  use  of  giant  powder  and  dynamite.  In 
this  work  the  rock  was  thrown  out  in  the  river  in  order 
that  the  expense  of  handling  it  might  be  thereby  less- 
ened. So  far  this  company  has  not  announced  the 
style  or  type  of  the  generators  or  wheels  to  be  adopted 
in  its  development. 

In  preparation  for  its  forebay  construction  the  Ontar- 
io Power  Company  has  ihrovvn  a  long  wing  dam  out  in 
the  river  above  Dufferin  Islands.  This  dam  is  nearly 
800  feet  long,  and  a  splendid  piece  of  work.  It  has 
had  the  effect  of  diverting  all  the  water  that  heretofore 
flowed  about  ihe  Dufferin  Islands,  ami  that  section  of 
the  river  bed  i-  now  quite  dry  and  will  remain  so  until 
the  construction  work  in  that  locality  has  been  com- 
pleted. 

The  resident  engineer  of  the  Canadian-Niagara 
Power  Company  is  Mr.  Cecil  B.  Smith,  while  Mr.  Wm. 
A.  Brackenridge,  of  the  Niagara  Falls  Power  Com- 
pany, is  consulting  engineer.  Mr.  Brackenridge  has 
had  extended  experience  in  the  Niagara  power  develop- 
ment, and  Mr.  Smith  is  an  engineer  oi  well-known 
ability. 

THE  TORONTO  -  NIAGARA   POWER  COMPANY. 

The  Toronto-Niagara  Power  Company  has  only  re- 
cently made  application  to  the  commissiimers  of  Queen 
Victoria  Park  for  the  right  to  develop  power  to  the  ex- 
tent of  100,000  horse-power  in  tlie  pirk.  It  is  under- 
stood its  plan  of  development  contemplates  the  con- 
struction of  a  wheel  pit  and  tunnel. 

During  tne  progress  of  the  work  of  the  Canadian- 
Niagara  Power  Company  the  excavated  materia!  from 
the  tunnel  shaft  and  wheel  pit  has  been  used  in  filling 
in  various  places  in  order  that  the  locality  mitjht  be 
beautified.  At  one  spot  an  embankment  has  been 
built  out  to  the  very  edge  of  the  Horseshoe  Fall,  and 
when  this  is  riprapped  and  carefully  graded  it  is  ex- 
pected to  be  a  great  improvement,  while  also  forming 
a  delightful  sc.-nic  point  of  view. — Orrin  E.  Dunlap,  in 
the  Electrical  Review. 
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ELECTRICAL  DEVELOPMENT  IN  THE  WEST. 

Electric  liglu  and  power  promises  in  tlie  near  future 
to  become  much  more  universally  employed  throughout 
W  estern  Canada.  Several  municipalities  in  Manitoba 
are  now  installing  electric  lighting-  plants,  and  the 
squipment  of  new  office  buildings,  elevators  and  indus- 
trial establishments  frequently  includes  an  electric  plant 


cona  Block,  Winnipeg;  one  15,  one  10,  and  one  5 
horse-power,  500  volt  motors,  with  Cutler-Hammer 
speed  regulator,  jn  the  Codville  Spice  Mills,  Winnipeg; 
9  k.w.  110  volt  generator,  in  the  Leland  Hotel,  Winni- 
peg; 32  Petite  alternating  enclosed  arc  lamps  in  de- 
partmental store  of  Robinson  &  Company,  Winnipeg; 
wiring  of  new  elevator  and  the  Kaministiquia  Hotel  at 
Fort  William,  Ont. ,  for  the  Canadian  Pacific  Railway, 
and  wiring  of  two  elevators  at  Port  Arthur,  Ont.,  for 
the  Canadian  Northern  Railway. 


Mr.  E.  S.  Harrison. 

for  lighting  and  power  purposes.  Closely  associated 
with  this  development  is  Mr.  E.  S.  Harrison,  electrical 
engineer,  of  Winnipeg,  who  is  interested  in  several 
electrical  undertakings  in  the  west.  One  of  these  is 
the  construction,  by  the  Suburban  Rapid  Transit  Com- 
pany, of  an  electric  railway  between  Winnipeg  and 
Headingly,  a  distance  of  twelve  miles.  The  grading 
and  bridging  for  one-half  the  distance  was  completed 
last  year,  and  it  is  intended  to  lay  the  rails  and  ties  this 
spring  and  to  have  the  road  in  operation  by  the 
summer. 

Mr.  Harrison  is  installing  a  complete  plant  at 
Carman,  Man.,  for  the  Carman  Electric  Light  & 
Power  Company,  of  which  he  is  a 
director.  This  plant  will  consist  of 
three  65  horse-power  boilers  manu- 
factured by  the  Vulcan  Iron  Com- 
pany, of  Winnipeg,  and  two  65 
horse-power  and  one  35  horse-power 
Robb-Armstrong  engines  direct  con- 
nected to  two  40  k.w.  and  one  20 
k.w.  250  volt,  direct  current.  West- 
ern Electric  generators.  One  unit 
and  one  boiler  has  already  been  set 
up,  and  the  balance  of  the  plant  will 
be  installed  early  in  the  summer. 
Over  700  lights  have  been  wired 
and  the  balance  will  be  connected 
up  as  fast  as  the  wiremen  can  exe- 
cute the  work.  A  plant  similar  to 
the  above  will  be  installed  this 
spring  at  Minnedosa. 

At  Banff  Mr.  Harrison  is  installing  in  the  C.  P.  R. 
hotel  two  50  h.  p.  Ideal  engines  direct  connected  to 
two  30  k.w.,  125  volt,  Western  Electric  generators. 

Arrong  other  installations  which  have  been  placed  in 
the  hands  of  Mr.  Harrison  may  be  mentioned  the 
following:  Forty  k.w.  125  volt  generator,  direct  con- 
nected to  65  horse-power  Ideal  engine,  in  the  Strath- 


THAWING  OF  WATER  PIPES  BY 
ELECTRICITY. 

The  thawing  of  frozen  water  pipes  by  means  of 
electricity  is  a  possible  source  of  revenue  for  central 
stations  which  has  as  yet  received  little  attention.  An 
exception  is  the  Tagona  Water  &  Light  Company,  of 
Sault  Ste  Marie,  Ont.,  which  has  for  some  years  derived 
considerable  revenue  from  this  work.  The  idea  origin- 
ated with  Mr.  William  Gorby,  electrician  ot  the  com- 
pany, who  read  an  article  by  a  college  professor  stat- 
ing that  water  pipes  could  be  thawed  out  very  quickly  by 
causing  an  electric  current  to  traverse  that  part  which  is 
frozen.  He  immediately  proceeded  to  make  a  test,  with 
mostsatisfactory  results. 

The  accompanying  illustration  of  the  apparatus  used 
shows  a  250  k.w.  transformer  mounted  on  a  sleigh, 
this  transformer  being  used  because  at  the  time  a 
smaller  one  was  not  available.  Generally  all  the  pipes 
in  the  town  can  be  thawed  out  by  a  500-light  trans- 
former, but  two  of  these  are  ample  to  thaw  out  any 
pipes  likely  to  get  frozen.  The  primary  wires  (2,200 
volts)  are  bared  and  the  current  led  through  a  water 
rheostat  to  the  transformer.  An  ammeter  shown  in 
the  engraving  indicates  the  load  on  the  transformer 
primary.  The  secondary  is  connected  to  the  frozen 
pipe  at  two  places  and  the  current  switched  on.  In 
the  ordinary  house  service  pipes  the  water  begins  to 
flow  very  qu'ckly,  frequently  within  a  minute. 

The  charge  for  thawing  pipes  depends  altogether 
on  each    individual  ca«e,    varying   usually  from  $3 


Apparatus  Usdd  for  Thawing  Water  Pipes  at  Sailt  Ste.  Marie,  Ont. 


to  $5  and  occasionally  reaching  $10,  depending  on 
the  size  of  the  pipe  and  the  length  of  time  neces- 
sary to  thaw  it  out.  The  largest  pipe  yet  thawed 
out  was  a  four-inch  cast  iron  pipe,  which  was  frozen 
more  or  less  for  200  feet.  It  took  at  least  half  an 
hour  to  get  the  water  running.  It  is  said  that  this 
method  of  thawing  water  pipes  has  resulted  in  a  large 
saving  to  the  citizens  of  Sault  Ste  Marie. 
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\   QUESTIONS  AND  ANSWERS  \ 

"Enquirer"  :  What  is  the  difference  between  the 
commercial  and  ihe  electrical  efficiency  of  a  dynamo  or 
motor  ? 

Ans. — The  latter  takes  into  account  only  the  losses 
which  are  purely  electrical,  such  as  the  resistance  of 
the  conductors,  and  the  core  losses.  Commercial 
efficiency  includes  not  only  these,  but  in  addition  the 
various  mechanical  losses  which  exist  in  every  machine, 
tor  instance  the  friction  of  the  brushes,  windage,  and 
the  friction  of  the  bearings. 

"  Student"  :    What  is  meant  by  power  factor? 

Ans.  —  In  alternating  current  work  the  current  and 
voltage  are  very  seldom  in  phase  with  each  other,  if 
they  are  not  their  product  does  not  represent  the  true 
power,  which  is  less  by  an  amount  depending  on  the 
extent  which  the  current  leads  the  voltage  or  lags 
behind  rt.  The  factor  by  which  their  product  has  to  ba 
multiplied  to  get  the  true  power  is  called  the  power 
factor.  Thus,  if  the  power  factor  of  a  circuit  carrying 
10  amps,  at  1000  volts  is  85%,  the  true  power  is 
10  X  roGO  X  .85  or  8.5  k.  w. 

"Subscriber"  writes:  How  can  a  circuit  ot  17 
street  lights  32  c.p.  each,  be  arranged  from  power 
house  on  a  circuit  of  1040-1 10  volts  alternating  current  ? 

Ans. — -17  lamps  on  a  1040  volt  circuit  means  1040 
17=61  volts  per  lamp.  Assuming  that  they  are  of  an 
efficiency  of  3^  watts  per  candle,  each  lamp  will  take 
32x3^  =  1 12  watts,  1 12  ^61  =  1. 83, which  is  the  amper- 
age consumed  by  a  112  watt  61  volt  lamp.  Therefore, 
you  can  operate  17  32  c.  p.  lamps  in  series  from  a  1040 
volt  circuit  if  you  make  them  of  1.8  amps,  capacity. 
You  will  note  that  this  is  a  special  lamp,  which  will 
take  longer  to  obtain  than  standard  sizes.  Further, 
you  will  likely  find  your  voltage  is  5  or  10  per  cent, 
higher  than  1040,  in  which  case  one  or  two  extra 
lamps,  installed  in  the  power  house,  and  equipped  with 
short  circuiting  switches,  will  enable  you  to  compensate 
for  this  increased  pressure  and  thus  save  burnt  out  or 
strained  lamps. 

"  Engineer"  :  A  compound  wound  dynamo  when 
thrown  into  parallel  with  two  other  shunt  wound 
machines  does  not  take  any  of  the  load.  What  is 
likely  to  be  the  difficulty  ? 

Ans. — It  may  be  due  to  one  of  two  causes,  either 
your  series  field  is  reversed,  or  else  the  driving  power 
is  not  sufficient  to  keep  up  the  speed,  in  which  event  it 
will  drop  and  thus  lower  the  voltage  and  consequently 
the  load  the  machine  takes.  We  would  suggest  that 
you  connect  the  series  coils  the  other  way;  if  this  does 
not  remedy  the  trouble  examine  all  your  belts,  pulleys, 
etc.,  perhaps  there  is  something  loose  or  slipping. 

"Reader":  I  note  your  remarks  in  regard  to  my  en- 
quiry and  believe  you  have  taken  a  wrong  view  of  the 
case.  Changing  16  old  code  to  18  new  code  does  not 
increase  the  size  of  conductor;  on  the  contrary  it  de- 
creases it  and  this  is  the  safety  paradox  referred  to. 
The  insulation  of  new  code  is  somewhat  thicker  than 
old  code,  but  sarely  this  alone  does  not  warrant  retro- 
active action.    The  question  of  inspection  in  Montreal 


is  pecular,  the  Underwriters  will  not  appoint  one, claim- 
ing it  is  the  function  of  the  city,  whereas  if  the  latter 
did  appoint  one,  municipal  politics  would  probably 
figure  in  the  appointment  to  such  an  extent  that  the 
Underwriters  would  not  recognize  the  appointee. 
Hence  the  rules  "as  read"  are  enforced  by  general  in- 
spectors of  the  Underwriters,  and  of  individual  insur- 
ance companies. 

Ans. — You  are  quite  correct  in  saying  that  changing 
from  No.  i6  to  No.  18  is  decreasing  the  size  of  the 
conductor,  but  we  referred  to  the  first  case  of  "ordering 
out,"  of  which  "Reader"  spoke,  namely,  the  substitu- 
tion of  16  for  18.  As  we  said  before,  we  have  yet  to 
hear  of  a  case  of  wholesale  changing  in  the  equipment 
of  a  building  in  order  to  make  it  correspond  exactly 
with  a  change  in  the  Underwriters  rules.  New  work 
is  supposed  to  be  put  in  according  to  those  in  force  at 
the  time  the  contract  was  let,  old  work  being  passed  as 
it  is  unless  it  is  notoriously  deficient  in  any  ot  the  more 
essential  points. 

"Winnipeg"  :  What  are  the  main  points  of  differ- 
ence between  surface  and  jet  condensers?  Which  type 
is  most  suitable  for  use  with  steam  turbines? 

Ans. — In  the  former  the  steam  is  condensed  by 
coming  in  contact  with  surfaces,  which  are  kept  cool 
by  water  on  the  other  side  of  them,  the  steam  and  the 
water  being  kept  separate  all  the  time.  On  the  other 
hand,  in  the  jet  type,  as  its  name  indicates,  the  steam 
is  condensed  by  means  of  a  jet  of  water  which  is 
directed  into  it,  the  two  mingling  at  the  point  of 
entry  into  the  condenser  and  being  discharged  there- 
from as  one.  This  latter  type  is,  on  the  score  of 
economy,  much  to  be  preferred  for  use  with  any  tspe  of 
steam  mo  or,  whether  reciprocating  or  rotating,  as  it 
uses  much  less  water  than  the  other  type.  This  ad- 
vantage is  sometimes  outweighed  by  the  fact  that  the 
steam  coming  from  an  engine  of  the  former  type 
contains  a  large  amount  of  oil,  and  therefore  if  a  jet 
condenser  be  used  the  discharge  has  to  be  filtered 
before  being  sent  to  the  boilers.  This  is  not  the  case 
when  turbines  are  used,  as  the  steam  from  them  con- 
tains no  oil,  nor  yet  when  the  ordinary  steam  engine  is 
controlled  by  a  surface  condenser  where,  as  stated 
above,  the  condensing  and  condensed  waters  are  kept 
separate. 

"J.  L.":  Can  a  standard  compound  wound  genera- 
tor be  used  as  a  booster  ?  If  so  how  will  it  compare 
with  a  proper  machine  built  for  that  purpose  ? 

Ans. — As  a  general  rule  any  compound  dynamo  can 
be  operated  as  a  booster,  but  depending  on  the  particu- 
lar machine  in  question  you  may  or  may  not  get  satis- 
factory commutation,  especially  if  you  desire  to  carry 
an  amperage  which  approaches  the  normal  load  of  the 
armature.  Further  than  this,  depending  on  the  amount 
of  series  winding  on  the  fields,  you  may  not  be  able  to 
get  sufficient  boosting  effect.  Compared  with  a  proper 
booster  the  main  points  of  difference  will  be,  as  above, 
the  possible  poor  commutation  and  lack  of  sufficient 
voltage,  together  with  the  fact  that  your  voltage  will 
not  be  exactly  proportional  to  the  current  passing, 
which  is  considered  a  most  important  point.  You  will 
also  note  that  owing  to  the  fact  that  your  field  magnets 
are  not  nearly  saturated  even  at  the  highest  loads, 
your  machine  is  unneccessarily  large  and  heavy,  which 
in  turn  means  that  your  efficiency  is  poor. 
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The  announcement  is  made  that 
A  New  Converter.     Mr.  Peter  Cooper  Hewitt,  whose 

name  is  familiar  to  electrical 
men  through  the  exploitation  of  the  mercury  vapor 
lamp  which  he  has  perfected,  has  been  successful  in 
producing  a  chemical  process  for  the  conversion  of  al- 
ternating into  direct  current.  Briefly  the  system  con- 
sists in  passing  the  alternating  current  through  a 
vessel  containing  certain  gases  or  vapors  which  allow 
the  passage  of  the  current  in  one  direction,  but  which 
oppose  it  when  in  the  other.  It  will  at  once  be  seen 
that  the  apparatus  has  an  enormous  field  before  it  if  it 
can  be  made  commercial,  seeing  that  it  requires  no 
more  attendance  than  the  ordinary  oil-cooled  trans- 
former, and  weighs  only  some  two  per  cent,  of  the 
standard  rotary.  The  information  which  up  to  the 
present  has  been  made  public  is  extremely  vague, 
though  some  wonderful  predictions  have  already  been 
made  on  it,  but  it  does  not  yet  appear  that  the  owners 
of  patents  on  rotary  converters  are  losing  any  sleep 
over  the  possibilities  of  the  latest  arrival. 


TKe  SaLlesmarv  of 
the  Future. 


The  time  is  now  plainly  in  sight, 
if  it  be  not  here  already,  when 
the  salesman  for  electrical  com- 
panies can  no  longer  secure  large  and  lucrative  busi-- 
ness  owing  purely  to  his  personal  relations  with  the 
customer  and  his  ability  to  make  himself  generally 
hail  fellow  well  met.  In  the  early  days  of  any  rising 
industry,  and  electricity  has  been  no  exception  to  (he 
general  rule,  the  personality  and  individuality  of  the 
salesman,  rather  than  the  intrinsic  value  of  the  appara- 
tus he  had  to  offer,  were  the  main  and  dominating 
features  deciding  the  closing  of  many  large  contracts,  I 
the  prices,  in  the  light  of  the  figures  obtaining  to-day, 
being  fabulous,  as  were  also  the  estimated  capabilities 
of  the  apparatus  concerned.  To-day  the  practice  is 
much  changed,  the  buyer  has  learnt  to  a  great  extent 
to  discriminate  between  reasonable  statements  and 
guarantees  and  claims  which  commercially  are  entire- 
ly incapable  of  fulfilment.  This  increase  of  knowledge 
on  the  part  of  the  purchaser  must  be  catered  to  by  a 
corps  of  salesmen  who  possess,  to  a  corresponding 
degree,  technical  information  concerning  their  own 
and  their  competitors'  machinery.  That  this  demand 
is  being  met  is  evidenced  by  the  ever  increasing  num- 
ber of  men  on  the  selling  staffs  of  the  various  manu- 
facturers who,  in  addition  to  their  commercial  educa- 
tion, have  had  considerable  engineering  training,  both 
theoretical  and  practical. 


The  plans  for  a  105  mile  trans- 

A  Novel  Transnr^lsslon   ^-^^^^^^  ^^^^     ^O  be   installed  in 
Line.  / 

Mexico,   which  are  now  being 

prepared,  cover  some  rather  novel  ideas  in  line  con- 
struction. Instead  of  wood  poles,  spaced  at  the  ordi- 
nary distances  of  90  to  150  feet  apart,  steel  towers  are 
to  be  used,  placed  on  440  feet  centres,  which  is  a  large 
increase  over  the  distances  commonly  used  to-day.  As 
the  line  potential  will  be  60,000  volts,  there  is  to  be 
but  one  three  wire  transmission  line  to  each  set  of 
towers,f  repairs  to  a  dead  line  being  out  of  the  ques- 
tion if  there  is  another  line  working  at  that  potential  on 
the  same  pole.  This  decrease  in  the  number  of  poles 
per  mile,  of  course,  means  a  corresponding  reduction 
in  the  insulators,  by  which  means  it  is  hoped  to  decrease 
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the  amount  of  trouble,  as  each  ot  these  latter  forms  a 
weak  spot  in  any  transmission  line.  In  view  of  the 
increased  length  of  the  spans  it  is  proposed  to  use  a 
stranded  cable  instead  of  the  usual  solid  line  wire. 
The  conductivity  will  be  equal  to  a  No.  i  B  &  S  gauge. 
Steel  pins  and  steel  cross  arms  will  be  used,  otherwise 
any  defect  in  an  insulator  would  mean  the  destruction 
of  the  pin  and  possibly  that  of  the  arm  as  well,  with  its 
attendant  damage  to  the  pole,  whereas  if  they  are 
metallic  any  breakdow  n  simply  becomes  a  short  circuit 
without  damaging  anything  but  the  insulator  and  pos- 
sibly the  wire  itself.  From  the  above  it  will  be  seen 
that  the  line,  if  installed  according  to  the  methods  now 
proposed,  will  be  radically  different  in  many  points 
from  what  is  to-day  considered  standard  practice,  and 
one  whose  cost  of  building  and  results  of  operation 
will  be  watched  with  interest. 


Notwithstanding    the    fact  that 

^Connetted°(;nits*^*  ^^^^  methods  of  attaching  to 
each  other  the  engines  and 
generators  of  direct  connected  sets,  and  also  the  ques- 
tion as  to  the  most  advantageous  sizes  and  arrange- 
ments of  the  various  parts  of  either  machine  which  af- 
fect the  other,  have  been  discussed  time  and  again  by 
the  more  prominent  steam  and  electric  manufacturers 
and  by  the  engineering  societies  and  technical  press 
concerned,  there  still  remain  many  features  which, 
undecided  and  indefinite,  increase  the  cost  of  produc- 
tion of  the  unit  and  leave  open  an  avenue  for  mistakes, 
which  when  they  occur  are  all  the  more  annoying  be- 
cause, falling  as  they  do  between  the  manufacturer  of 
the  engine  and  that  of  the  dynamo,  the  responsibility 
can  never  be  definitely  placed  on  one  or  the  other.  As 
instances  may  be  cited  solid  shafts  versus  couplings, 
no'ably  in  the  case  of  centre  crank  engines,  where  the 
shipping  of  the  shaft  round  the  country,  especially  if 
the  armature  be  attached,  is  very  likely  to  result  in  a 
sprung  crank  pin;  the  minimum  size  of  shaft  desired  by 
the  engine  builder  which  in  side  crank  engines  at  any 
rate  is  frequently  objected  to  by  the  dynamo  manufac- 
turer as  "too  large  for  our  standard  armature  spider", 
the  responsibility  for  the  supplying  of  the  shaft  key, 
the  outboard  bearing,  the  attaching  bolts,  for  the  labor 
ol  pressing  on  the  armature,  etc.  Efforts  have  been 
put  forth  by  the  American  Society  of  Mechanical  En- 
gineers to  formulate  such  standard  practice  as  will 
assure  the  eiiniii  ation  of  any  and  all  possible  mistakes 
and  misunderstandings  between  the  customer,  the 
electric  company,  and  the  engine  builder,  the  reduction 
of  costs,  and  thus  give  its  members  a  better  hold  upon' 
their  present  markets  and  a  greater  chance  to  secure 
new  ones.  Does  it  not  behove  our  various  Canadian 
manufacturers  to  get  together  along  the  same  lines, 
and  thus  retain  their  natural  market,  which  will  other- 
wise be  secured  by  their  more  enterprising  competitors? 


The  Nernst  lamp  has  long 
Nerr\st  Lamp,  been  a  favorite  theme  for  techni- 
cal journals  and  engineering 
societies,  but  the  time  has  now  come  when  it  will  have 
to  be  taken  into  account  as  a  commercial  article.  A 
number  of  plants  in  the  United  States  have  put  in 
more  or  less  experimental  equipments  during  the  past 
year,  and  have  obtained  results  which  will  doubtless 
warrant  large  increases.     Some  of  our  Canadian  com- 


panies are  now  making  tentative  purchases,  and  as  the 
apparatus  becomes  better  known  among  con- 
sumers they  will  in  all  probability  put  more  and  more 
lamps  into  commission.  This  lamp,  while  retaining 
some  of  the  features  of  the  arc,  approaches  much 
more  closely  the  incandescent.  The  light  is  emitted 
from  a  conductor  raised  to  the  proper  temperature, 
similarly  to  the  hot  filament  of  the  latter,  except  that 
it  is  not  enclosed  in  a  vacuum.  As  opposed  to  the 
flickering  of  an  arc  it  gives  an  absolutely  steady  illumi- 
nation, very  much  resembling  the  usual  Edison  lamp. 
The  light  emitting  part  of  the  lamp,  or  glower  as  it  is 
called,  is  a  non-conductor  until  raised  to  a  certain 
temperature,  and  to  do  this  or  start  the  lamp,  an 
auxiliary  circuit  containing  the  heater  is  provided, 
which  is  cut  out  as  soon  as  the  glowers  get  hot  enough 
to  let  current  flow  through  them.  In  addition  to  the 
steadiness  and  pleasing  color  qualities  of  the  light,  it 
accomplishes  a  great  step  forward  in  efficiency,  which 
is  about  watts  per  candle,  as  against  3  for  the 
incandescent  type.  It  also  has  the  further  merit  of 
being  easier  to  build  for  220  volts  than  110,  which, 
much  as  it  is  desired,  is  not  yet  true  of  the  arc  or  in- 
candescent types.  It  is  usually  manufactured  to-day 
in  sizes  ranging  from  one  glower,  rated  at  50  c.  p. 
and  consuming  88  watts,  co  6  glowers  producing  300 
c.  p.  and  taking  530  watts.  The  life  of  the  glowers, 
which  are  very  easily  renewable,  something  after  the 
style  of  the  carbons  in  an  arc  lamp,  varies  consider- 
ably, being  materially  affected  by  voltages  higher  than 
normal,  the  same  as  is  an  incandescent  filament.  In 
Europe  the  apparatus  has  been  developed  for  use  on 
direct  current  circuits  only,  while  on  this  continent  the 
practice  has  been  entirely  opposite,  the  equipment  at 
present  on  the  market  being  adapted  for  nothing  but 
alternating  currents.  The  average  life  appears  to  be 
somewhere  about  800  hours  for  60  cycles,  which  is 
decreased  by  50  per  cent,  for  25  cycles,  and  increased 
approximately  a  corresponding  amount  for  frequencies 
of  125.  In  appearance  the  lamp  is  very  similar  to  a 
small  arc  lamp,  though  equipped  with  a  standard 
Edison  incandescent  base,  and  furnished  with  a  closed 
base  globe,  adopted  for  either  indoor  or  outdoor  use, 
forming  a  very  pleasing  combination. 


BRITISH  COLUMBIA  ELECTRIC  RAILWAY. 

The  report  of  the  directors  of  the  British  Columbia 
Electric  Railway  Company,  submitted  at  the  annual 
meeting  on  January  21st..  covered  operations  of  fifteen 
months,  from  ist.  April,  1901,  to  30ih.  June,  1902. 
For  this  period  the  gross  receipts  were  $691,487,  being 
$80,369  in  excess  of  those  for  the  corresponding  pre- 
vious period.  The  working  expenses  were  $426,760, 
an  increase  of  $52,929,  and  the  net  earnings  were 
$264,727,  an  increase  ot  $27,440. 

The  chairman  recommended  certain  improvements, 
such  as  the  renewal  of  six  miles  of  track  with  heavier 
metal  on  the  Victoria  division,  increased  rolling  stock, 
and  the  erection  of  rolling  stock  building  yards.  It 
was  stated  that  a  considerable  amount  of  profitable 
freight  business  had  to  be  refused  during  the  past  six 
months. 


The  Electrical  Construction  Company,  of  London,  Ont.,  have 
installed  an  electric  motor  iu  the  printing  office  of  the  Observer, 
Sarnia,  Ont.  It  is  a  500  volt  machine  operating  at  i.^S'^o  revolu- 
tions per  minute. 
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MOMENTUM  RAILWAY  BRAKES. 

Since  the  K'^n^ral  introiUiolion  of  electric  transit,  tlio  need  of  a 
more  efticient  brake  ilian  the  old  style  hand  brake  lias  become 
increasingly  apparent.  Cars  have  increased  in  size  and  weight, 
argvr  loads  .ire  carried,  speeds  have  incro.ised,  and  a  motorman 


Fig.  I. — Cross-Section  of  Momentum  Brake. 

makes  a  far  larger  number  of  stops  per  day  than  did  the  driver 
of  an  old  time  horse  car.  All  this  means  a  greater  demand  on 
the  strength  and  physical  energy  of  the  motorman  imder  all 
conditions,  and  it  means,  further,  that  under  some  conditions 
the  hand  brake  is  entirely  incompetent  to  prevent  disaster. 

Various  devices  have  been  introduced  to  provide  more  ef- 
ficient braking  power.  Some 
have  increased  the  braking 
leverage,  Dut,  necessarily, 
this  means  loss  of  time  in 
applying  the  brakes. 

Air  brakes  have  had  con- 
siderable vogue.  In  individ- 
ual compressor  air  brake 
systems  each  car  is  equipped 
with  an  electrically  operated 
compressor.  Such  air  brakes 
use  expensively  generated 
and  transmitted  power,  which 
can  often  be  ill  spared  when 
a  car  is  a  long  distance  from 
the  power  house.  Storage 
air  brake  systems  mean  the 
maintenance  of  several  com- 
pressor plants  at  different 
stations,  and  the  loss  of  time 
in  replenishing  the  storage 
tanks  of  cars,  particularly  of 
those  operating  in  sections  on 
which  the  stops  are  frequetn. 

The  principle  of  the  mom- 
entum brake  is  worthy  of  ex- 
planation. By  a  momentum 
brake  is  meant  one  which 
utilizes  the  power  stored  up 
in  the   car's  momentum  to 


apply  the  brakes  for  a  stop.  This  power  has  to  be  dissipated  in 
some  way  Defore  the  car  can  stop,  and  it  is  evidently  a  most 
rational  proceeding  to  use  part  of  this  power  in  applying  the 
brakes  instead  of  trying  to  dissipate  it  all  in  the  form  of  friction 
between  the  brake  shoes,  the  wheels  and  the  railsi 

The  brake  made  by  the  Momentum  Brake  Company,  Limited, 
34  Victoria  street,  Toronto,  under  the  T.  E.  McCollum  patents, 
is  a  momentum  brake  which  has  proved  successful  in  practice. 
As  will  be  seen  by  referring  to  the  illustrations,  and  particularly 
to  F"ig.  I,  the  brake  comprises  a  friction  disk  formed  on  a  sleeve 
secured  to  the  axle,  a  second  friction  disk  sliding  with  a  feather 
key  on  the  sleeve,  and  a  flanged  drum  journaled  on  the  sleeve 
between  the  friction  disks.  On  this  drum  is  wound  the  chain 
connected  to  the  brake  levers.  On  the  disks  are  secured  annular 
friction  surfaces  of  compressed  wood  fibre  which  engage  the 
sides  of  the  drum.  The  flanges  of  the  drum  overlap  the  friction 
disks  and  have  annular  plates  secured  to  them  to  exclude  dust 
and  form  an  oil  bath  for  the  friction  surfaces. 

On  the  end  of  the  hub  is  secured  a  bevel  sided  collar,  and  the 
hub  of  the  movable  friction  disk  is  similarly  beveled  to  form  with 
the  collar  a  V-shaped  grove,  with  which  the  taper  wheels  sho,vn 
may  be  engaged  to  force  the  friction  disks  and  drum  into  contact. 
The  method  of  supporting  and  applying  the  taper  wheels  will  be 
understood  from  the  illustration.  Attention  must  be  called, 
however,  to  the  coil  compression  spring  arranged  becween  the 
taper  wheel  lever  and  the  horizontal  rod  which  is  operated  by 
chain  from  the  ordinary  brake  staff.  This  spring  is  claimed  to 
ensure  the  elastic  application  of  the  brake  in  such  a  mamer  as  to 
avoid  jarring  and  skidding. 

With  this  brake  there  is  a  direct  mechanical  connection  from 
the  motorman's  hand  to  the  wheels,  and  he  can  actually  feel 
what  the  latter  are  doing,  so  that  he  can  always  apply  just  the 
amount  of  force  to  the  brakes  necessary  to  give  the  best  braking 
effect  without  skidding,  and  in  this  the  spring  aids,  as  it  prevents 
the  actual  hard  and  fast  locking  of  the  wheels. 

In  applying  the  brake  the  manufacturers  claim  that  about  a 
quarter  turn  of  the  brake  staff  suffices  to  bring  the  friction 
surfaces  of  the  brake  into  contact,  after  which  a  third  of  a  revo- 
lution of  the  drum  applies  the  maximum  power  of  the  brake. 
This  makes  the  brake  very  effective  in  emergencies.  But,  as  the 
effective  friction  of  the  friction  surfaces  depends  entirely  on  the 
power  applied  by  the  motorman,  the  stops  may  be  made  as  easy 
as  may  be  desired  for  service  purposes. 

In  this  connection  it  is  important  to  note  that  the  friction 
surfaces  of  the  brake  are  set  as  far  from  the  axle  as  possible, 
while  the  winding  surface  of  the  drum  for  the  brake  chain  is  as 
close  as  possible.  This  not  only  increases  the  powsr  of  the 
brake  owing  to  the  great  leverage  of  the  friction  surfaces,  but 
makes  the  brake  steadier  in  action  and  responsive  to  small 
variations  in  the  power  applied  to  it  by  the  motorman. 


Fig  2.  —  Momentum  [^Brake  Mointed  on  Spare  Axue  of  a  Double-Truck  22-Ton*Car. 
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The  brake  complete  weighs  280  pounds.  Its  greatest  diameter 
is  10  inches,  and  its  greatest  width  8  inches.  The  width  can, 
however,  be  materially  reduced  to  suit  special  cases.  The 
annular  fibre  friction  surfaces  are  2^  inches  wide  and  present 
236  square  inches  of  friction  surface.  The  taper  wheels  are  of 
steel,  inches  in  diameter.  The  brake  goes  on  the  axle  beside 
the  motor  and  is  easily  fitted  to  any  car. 

One  of  the  most  important  features  of  the  brake  does  not  show 
in  the  cuts,  viz.,  the  device  for  preventing  "back-roll." 

It  has  been  urged  against  momentum  brakes  that,  if  the  brake 
be  released  and  then  re-applied  while  the  car  is  on  a  grade,  it 
will  not  grip  to  hold  the  car  until  tlie  chain  has  been  unwound 
from  the  drum  and  then  rewound  the  reverse  way.  This  "  back- 
roll  "  might  amount  to  nearly  eight  feet.  In  the  McCollum  brake 
the  connections  between  the  brake  mechanism  and  the  brake 
staff  are  said  to  be  so  arranged  that  under  the  circumstances 
described  the  motorman,  by  merely  reversing  the  movement  of 
the  brake  staff,  is  enabled  to  catch  the  car  and  hold  it  before 
"  back-roll  "  commences. 

The  brake  has  been  severely  tested  in  actual  service.  The 
Toronto  Railway  Company  have  twenty-three  on  their  cars;  the 
Niagara,  St.  Catharines  and  Toronto  Railway  Company  are  using 
five,  and  the  International  Transit  Company,  of  Sault  Ste  Marie, 
Ont.,  have  equipped  their  entire  system  with  these  brakes. 

Oile  brake  in  constant  use  for  15  months  in  Toronto  is  claimed 


friction,  clutch  cupplings  on  each  wheel  in  order  to  cut  any  wheel 
out  as  required.  There  is  on  each  lay  shaft  an  eleven-foot  wood 
split  p  Hey,  thirty-six  inch  face,  manufactured  by  the  Dodge 
Company,  of  Toronto. 

The  power-house  is  built  over  wheels  and  flume  the  dimensions 
being  thirty-six  by  forty  feet  and  one-storey  high.  The  founda- 
tion for  generator  is  built  on  the  solid  rock  below  flume, 
18  feet  high  10  by  12  feet  at  the  top,  of  concrete.  On  this  found- 
ation has  been  placed  a  300  k.w.  three-phase  generator,  drivi>n 
by  a  thirty-four  inch  double  leather  belt,  and  generating  ten 
thousand  volts,  also  a  14  k.  w.  exciter,  which  is  sufficient  to 
excite  the  generator  and  furnish  direct  current  lights  to  the 
village  of  Andrewsville.  The  generator  and  all  electrical  appar- 
atus was  manufactured  by  the  Canadian  General  Electric  Com- 
pany, of  Peterborough.  In  the  building  is  also  located  high 
potential  switch-boards,  ampere  meters,  volt  meters,  oil  switches 
and  lightning  arrestors  placed  on  marble  panels. 

From  Andrewsville  the  power  is  transmitted  to  Kemptville  over 
a  fourteen  mile  transinission  line,  composed  of  three  No.  6  hard 
drawn  bear  copper  wires,  strung  on  poles  from  thirty  to 
thirty-five  feet  in  length,  one  wire  on  top  of  poles  and  the  other 
two  on  cross-arms.  The  wires  are  twenty-one  inches  apart. 
The  insulators  are  of  the  Knowles  umbrella  type,  sufficient  to 
insulate  for  200,000  volts.  Three  miles  be'ow  the  power  house  is 
the  village  of  Burritts  Rapids,  which  it  is  intended  to  light. 


Fig.  3.  —  Doucle-Tklck  Four  Motor  Car,  EyuippED  with  MoMi-Nn  m  Brakf. 


to  have  cost  only  $2.50  for  oil,  repairs  and '^maintenance,  and  to 
have  given  entire  satisfaction  to  the  company  and  to  the  men 
handling  it,  and  the  car  has  never  been  in  the  ^shops  with  flat 
wheels.    The  cost  of  the  brake  is  comparatively  nmall. 


ELECTRIC  PLANT  AT  ANDREWSVILLE. 

Andrewsville,  also  known  as  "The  Flats,"  is  a  small  village 
situated  on  the  Rideau  River,  fifteen  miles  east  of  Smith's  Falls 
and  two  and  one-half  miles  below  Merrickville.  At  Andrewsville 
there  are  three  Government  locks,  also  two  Government  dams 
for  keeping  the  water  at  a  level  in  the  canal.  The  Kemptville 
Milling  Company  also  own  a  dam  about  one-quarter  of  a  mile 
below  the  Government  dams,  which  has  been  brought  into 
service  to  furnish  power  for  an  electric  plant  which  they  have 
just  installed.  There  is  a  ten-foot  head  of  water  operating  two 
seventy-four  inch  latest  improved  Leffel  Wheels  manufactured  by 
Madison  Williams,  of  Port  Perry.  These  wheels  are  set  in  a 
conc  rete  flume  20x40  feet.  The  concrete  walls  are  four  inches 
thick,  sixteen  feet  high  and  built  on  solid  rock  bottom. 

A  space  under  the  wheels  has  been  blasted  to  the  depth  of  10 
feet  by  18  by  36  feet,  with  an  incline  for  the  tail-water  to  leave 
the  wheels.  In  order  to  be  able  at  any  time  to  rai^e  the  dam  to 
secure  more  head,  there  have  been  placed  on  the  water-wheels 
two  upright  shafts  eighteen  feet  long  made  of  six  inch  steel. 
Situated  on  each  upright  shaft  is  a  six  foot  crown  wheel.  There 
is  also  a  lay  shaft  thirty-six  feet  long,  of  five  inch  steel,  with 


The  pole  line  follows  the  main  road,  crossing  the  Rideati  river 
and  canal  at  Burritts  Rapids.  On  the  same  pole  line  there  is  a 
metallic  telephone  service  of  two  wires,  transposed  every  f.ve 
polos,  for  the  company's  use. 

At  Kemptville  there  is  a  brick  sub-station  for  the  step-down 
transformers  which  reduce  'ho  voltage  from  10,000  to  2,300, 
also  high  potential  switch-board,  switches  and  lighining  arresters 
and  all  other  necessary  apparatus.  The  sub-station  is  situated 
100  feet  from  where  the  company  have  a  one  hundred  barrel  flour 
mill  and  seventy-five  barrel  oatmeal  mill,  where  there  have 
been  installed  two  200  horse  power  boilers  and  two  corliss 
engines  of  125  n.p.  and  100  h.p.,  also  1,500  alternating  current 
dynamo,  which  furnishes  the  village  of  Kemptville  with  lights, 
running  on  2,000  volt  primary  and  110  volt  secondary.  The 
streets  ate  lighted  with  forty  3^  candle  power  series  lamps,  besides 
thee  ommercial  lighting.  This  latter  machine  is  also  of  the  Can- 
adian General  type  and  was  installed  about  four  years  ago. 

The  company  intends  leaving  their  steam  plant  in  tact  for  an 
auxiliary  plant..  They  are  also  installing  in  the  dynamo  room  a 
100  h.  p.  induction  motor  of  2,300  volts  to  nin  the  flour  and 
oatmeal  mill  from  the  power  plant  at  Andrewsville. 

Several  factories  of  Kemptville  are  anxious  to  obtain  power 
and  there  promises  to  be  a  demand  for  all  the  available  current. 
The  chief  electrician  is  Mr.  John  Maxwell,  and  associated  with 
him  are  Mr.  Rolf,  of  Ottawa,  and  Mr.  James  O.  Hyndman.  The 
plant  is  about  to  be  put  into  operation. 
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AN  ANALYSIS  OF  THE  COMMERCIAL  VALUE  OF  A  power,  is  not  so  seriotisly  affected  thereby.    The  result,  however, 

WATER-POWER.'  of  these  large  figures  for  steam-power  is  to  increase  the  value 

By  a.     Nac,i-e.  of  the  water-power.    Tlie  items  comprising  the  tables  are  all  so 

-ru  .1  .  .  c  J  •  .  .  .u  I  i  .  well  known  to  enirineers  that  it  is  needless  for  me  to  comment 
The  wi Iter  recently  testified  in  court  as  fo  the  value  of  water- 

L              '                      •                    ,u  .  _       u      f  upon  them.     Nor  is  it  so  much  my  purpose  to  establish  the  ^ 

power  i>er  horse-power  per  annum  m  a  manner  that  may  be  of  '                                                  ^   ^    t^^o..,  lo 

.  .  ,               w     I  •       Tu        u-    ...      I       1.        J-  accuracy  of  these  particular  items,  or  their  results,  as  it  is  to 

interest  to  our  membership.    The  subject-matter  has  been  dis-  ^                      '                 ^  >.  c,  n 

J  I      ,  f      ■               ■  ,     u  .  T           L            .1.  establish  a  principle,  or  method,  of  calculating  the   value  of  a 

cussed  heretofoio  in  our  society,  but  I  am  not  aware  that  precise-  1        1    >                 >  t, 

,    .,                   1    •    I       i>          •        1   i-           Ti           11        •  water-power  for  power  purposes,  and  thereby  take  the  problem 

Iv  the  same  analysis  has  been  given  before.      The  problem  is  ^               t-         r    r       >                  j  f 

'          ,.     T     '      ,    V-      1-14       •             Ti      •        «  out  of  the  domain  of  prejudiced  guesswork, 

quite  a  lamiliar  one  lo  .\ew  I'.ngland  engineers.     1  he  river  tlow  •>  " 

is  assured  to  ceriain  abutting  panics  by  old  legislative  grams.  Theorem  1  is  almost  a  self-evident  proposition.    No  mill  owner 

and  is  usually  used  for  power  purposes.    .\ny  town  or  cily  taking  »  buyer  of  power  will  pay  more  for  water-power  than  he  can 

water  from  this  stream  is  liable  for  damages  incurred  by  reducing  install  and  operate  a  steam  plant  for.     He  would  not    even  give 

the  available  power  of  said  stream  of  water.    The  amount  of  as  much  as  that,  because  if  he  had  water-power  only ,  he  would 

power  existing  in  the  stream  at  each  mill,  e.\pressed  in  horse-  have  to  install  a  boiler  plant  for  heating  and  other  auxiliary  uses; 

power  per  second,  as  well  as  the  amount  taken,  or  diverted,  by  while  if  he  had  a  steam  plant,  he  could  supply  himself  with  this 

the  city,  and  affecting  the  particular  mills,  is  a  problem  for  additional  steam  at  a  comparatively  small  cost.     For  present 

hydraulic  engineers  which  1  do'  not  take  up  ;  but  the  value  of  the  purposes,  however,  I  shall  neglect  this  fact. 

water  power  at  each  mill  is  a  problem  which  I  have  attempted  to  Theorem  2  is  not  quite  so  obvious.    Verj-  few  water-powers  are 

solve.    I  have  formulated  my  studies  under  three  theorems,  which  of  sufficient  power  to  supply  the  large  mills  they  drive  with  ample 

I  believe  express  the  true  principles  under  which  the  problem  can  power  every  day  in  the  year.    At  times  there  is  an  excess,  and 

be  solved,  with  as  much  certainty  as  the  cost  of  a  steam-power.  at  other  times  it  is  quite  insufficient.    It  is  at  this  point  that  a 

Theorem  i.  The  value  of  water-power,  when  of  ample  capacity  clear  understanding  must   be  had  of  the  relation  of  the  mill 

or  a  specific  purpose,  does  not  exceed  the  cost  of  what  a  com-  owner  to  the  water-pOwer  owner.    It  is  not  the  business  of  the 

peting  power,  steam  or  gas  engine,  can  be  installed  and  operated  mill  owner  to  meddle  with  the  problem  of  this  varying  and  insuf- 

for  at  the  same  locality.  ficient  water  supply.    That   difficulty  belongs  entirely  to  the 

Theorem  z.  When  a  water-power  is  insufficient  for  a  specific  water-power  owner.     In  order  to  make  the  water-power  com- 

purpose,  due  lo  the  varying  flow  at  different  seasons  of  the  year,  mei  cially  available,  in  order  to  give  it  any  value  at  all  to  the 

and  its  limited  amount,  then  its  value  is  reduced  from    that  purchaser  of  power,  in  order  to  give  it  what  it  has  be:n  pleased 

established  by  Theorem  1,  by  the  cost  of  installing  and  operating  to  call  "a  market  value,"  ''a  commercial  value,"  he  must  supple- 

a  steam  plant  to  make  good  this  insufficiency.  ment  the    fluctuating  water-power  with    steam-power.  The 

T.XBi.E  I. — Annual  Cost  of  Steam-Pov^'er  per  Indicated  Horse-Power. — Compound  Condensing  Engine. 

Horse-Power.                                                      400  500        600        700        800        900        1,000      1,200  1.500 

Cost  of  plant  per  I. H.P  $64.00  $60.00    $57.50    $56.00    $55.50    $55.00    $54.60    $54.00  $53.00 

Annual  interest,  etc.,  at  10  p.c.  per  I.  H.P                              6.40  6.00        5.75       5.60        5.55       5.50        5.46       5.40  5.30 

Cost  of  banking  (no  heating),  repairs,  supplies,  engineer, 

etc.,  per  I.  H.  P                                                              7.30  7.60        7.75       7.89        7.95       7.70        7.55       7.50  7.50 

Annual  (3,060  hrs.)  cost  of  coal  at  $4.50  per  long  ton  per 

I.  H.  P                                                                          12.30  If. 40      10.50       9.85        9.50       9.30        9.25       9.25  9.20 

Total  annual  cost  per  I. H.P                                              26.00  25.00      24.00      23.25      23.00      22.50      22.26      22.15  22.00 

Table  II. — Anni  al  Cost  of  Steam-Power  per  Indicated  Horse-Power. — Simple  Condensing  Engine. 

Horse-Power.                                                         50  75           lOO         150         200         250         300         400  500 

Cost  of  plant  per  I. H.P  $90.00  $75.00    $65.00    $57.00    $51.00    $47.00    $45.00    $4300  $42.00 

.Annual  interest,  etc.,  at  10  p.c.  per  I. H.P                             9.00  7.50       6.50        5.70       5.10        4.70       4.50        4.30  4.20 

Cost  of  banking  (no  heating),  repairs,  supplies,  engineer, 

etc.,  per  I.  H.  P                                                              9.00  "8.50       8.20        8.30       8.60        8.30       7.90       7.85        7. So 

.Annual  (3,060  hrs.)  cost  of  coal  at  $4.50  per  long  ton  per 

I.  H.  P                                                                         25.00  22.00      20.00      17.00      15  30      '5  00      14.60       '3-85  13.00 

Total  annual  cost  per  I.  H.  P                                           43  00  38.00      34.70      31.00      29.00      28.00      2700      26.00  25.00 


Theorem  3.  The  damages  to  be  paid  annually,  or  capitalized 
at — per  cent,  if  made  in  one  payment,  for  a  given  amount  of 
diverted  water-power  is  the  value  of  the  water-power  as  found 
by  Theorem  2,  plus  the  depreciation  in  tlie  value  of  the  remaining 
water-power. 

The  cost  of  power  is  an  clement  in  all  productive  industries, 
and  whether  it  be  a  large  or  small  element,  the  mill  (we  will  call 
it)  demands  a  certain  amount  of  power,  the  cost  of  which,  if  a 
steam  plant,  can  be  calculated  quite  closely,  probably  within  10 
per  cent.  It  is  the  interest  of  the  mill  owner  to  obtain  his  power 
at  the  Teast  possible  cost  to  himself,  and  he  stands  in  the  position 
of  a  buyer  of  power  before  the  power-producing  public.  Two 
sellers  may  offer  him  power — a  steam-power  producer,  or  a 
water-power  producer.  Because  the  mill  owner  in  New  England 
is  generally  also  a  water-power  owner,  does  not  change  the 
relation  of  the  power  consumer  to  the  power  producer,  a  buyer 
and  a  seller,  and  for  a  clear  understanding  of  this  complex  pro- 
blem, it  is  absolutely  necessary  to  separate  the  two  parties  in 
any  analysis  that  may  be  applied  to  the  problem  under  consider- 
ation. 

The  annual  cost  of  steam-power  per  horse  power,  including 
every  item  except  land,  can  be  calculated  by  an  experienced 
engineer  for  any  particular  locality  with  reasonable  accuracy. 
In  Tables  I.  and  II.  I  have  given  my  estimates  of  engine  plants 
ranging  from  50  horse-power  lo  500  horse-power,  single-condens- 
ing engines;  and  from  400  horse-power  to  1,500  horse-power 
compound-condensing  engines  located  along  the  Blackstone 
River,  New  England.  These  estimates  are  generally  large,  but 
as  the  items  appear  both  in  the  minuend  and  subtrahend  of  the 
calculation,  the  remainder,  resulting  in  the  value  of  the  water- 

*3light  y  Condensed  bv  the  Engineering  Record  from  a  paper  read 
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maximum  possible  price  obtained  for  the  combined  steam  and 
water-power  has  been  fixed  by  the  cost  of  a  single  steam  plant. 
Hence  the  less  the  steam-power  costs  him  the  more  he  will  get 
for  his  water-power.  This  will  be  more  fully  illustrated  by  de- 
tailed calculations  hereafter. 

Theorem  3.  This  theorem  is  perhaps  more  theoretical  than  prac- 
tical, for  in  few  cases  is  the  quantity  of  water  diverted  from  a 
stream  suffirfently  large  to  affect  perceptibly  the  quantity  re- 
maining. It  is,  however,  a  fact  that  repeated  diversions  con- 
stantly diminish  the  value  of  the  remaining  power;  and  it  is  proper 
that  this  depreciation  of  the  remaining  power  should  be  paid  for 
at  each  diver.>.ion.  This  would  seem  lo  be  a  principle  of  equily, 
and  I  have  investigated  the  application  to  a  particular  case  upon 
a  rather  extravagant  h3  pothesis. 

To  illustrate  the  practical  application  of  the  theorems  here 
advanced,  one  mill  and  its  power  diagram  has  been  selected  from 
the  testimony  in  the  suit.  The  river  flow  in  horse-power  per 
minute  for  every  month  in  the  year  is  established  at  the  mill  by 
hydraulic  engineers  employed  in  the  suit.  The  amount  of  the 
diverted  power  at  the  mill  is  also  given  by  said  engineers,  but  is 
too  small  to  appear  in  the  diagram.  Fig.  i.  Tlie  amount  of 
power  required  to  operate  the  mill,  and  the  wheel  capacity,  are 
given  by  the  mill  owner.  Referring  to  Fig.  i,  the  power  of  the 
river  flow  is  seen  to  vary  greallj'.  This  mill  requires  an  average 
of  900  horse-power  per  annum.  The  water  wheel  is  of  only  743 
horse  power,  and  the  mean  annual  ,waler-power  is  690  horse- 
power, requiring  a  steam-power  of  2 10  horse-power  to  give  the 
900  horse-power  to  the  mill.  The  low  stage  of  the  river  is  such 
that  a  370  horse-power  steam  plant  will  be  required  at  times. 
MAXIMUM  EFFICIENCY  OF  A  WATER-POWER  PLANT, 

Referring  again  lo  Fig.  1 ,  it  is  quite  evident  that  a  large 
wheel-power  would  have  been  conductive  to  a  greater  value  of 
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the  water-power.  For  the  purpose  of  ascertaining  the  greatest 
value  of  a  water-power  by  the  rules  laid  down  in  this  paper,  let 
us  assume  ihat  the  minimum  flow  is  as  shown  in  the  figure.  In 
that  case  water  of  530  horse-power  would  be  supplied  every  day 
in  the  year,  and  if  it  could  be  brought  about  that  a  mill  required 
just  that  amount  of  power,  the  water-power  would  be  worth  $25 

Table  III. — Walley  Falls  Company. 

Required  mill-power   900  H.-P. 

Average  waler-power   690  " 

Average  steam-power   210  " 

Maximum  steam-power   370  " 

Time  engine  runs    12  months 

Full  annual  cost  of  900  H.-P.C.C.  plant  at  $22.00  $20,250 

Annual  interest,  etc.,  370  H.-P.S.C.  at  $4.40  $1,628 

Annual  supplies,  etc.,  370  H.-P.S.C.  at  $7.85   2,904 

Annual  coal,  210  H.-P.S.C.  at  $14.00   2,940 

Total  cost  of  2 10  H.-P.  steam  $7,472  7,472 

Cost  per  H.-P   3S-6o 

Value  of  6qo  H.-P.  water  $12,778 

Value  of  I  H.-P.  water  $18.52 

per  horse-power  (see  Table  I.)  and  the  water  owner  would  re- 
ceive a  revenue  of  $13,250  per  annum.    On  the  other  hand,  if  the 
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mill  still  requires  900  .horse-power,  and  only  530  horse-power 
wheel-power  were  available,  then  the  calculation  would  stand  as 
in  Table  IV. 

Table  IV'. 

Required  mill-power   900  H.-P. 

Average  water-power   530  " 

Average  steam-power  and  maximum   370  " 

Full  annual  cost  of  900  H.-P.C.C.  plant  at  $22.50  $20,250 

Annual  interest,  etc.,  H.-P.S.C.  at  $4.40  $1,628 

Aimual  supplies,  etc.,  370  H.-P..S.C.  at  $7.85   2,904 

Annual  coal,  370  H.-P.S.C.  at  $14.00   .Si'80 

Total  cost  of  370  H.-P.  steam  $9,612  9,612 

Cost  per  H.-P    26T00 

Value  0(  530  H.-P.  water   10,538 

Value  of  Th. -P.  water  $19.88 

Now  let  us  go  a  step  further,  and  under  the  same  conditions 
and  requirements  put  in  a  900-horse-power-wheeI.  Then  the 
calculations  will  stand  as  in  Table  V. 

Tablk  V. 

Required  mill-power   900  H.-P. 

Average  water-power   764  " 

Average  steam-power   136  " 

Maximum  steam-power   370  " 

Time  engine  runs   7^  months 

Full  annual  cost  of  900  H.-P.C.C.  plant  at  $^2.50  $20,250 

Annual  interest,  etc.,  370  H  -P..S.C.  >t  $4.40  $[.628 

mos'.  supplies,  etc.,  370  H  -P.S.C  .  at  $7.85  .  1,815 
Annual  coal,  136  H.-P..S.C.  at  $14.00   1,904 

Total  cost  of  136  H.-P.  steam  $5>347  .S.,'547 

Cost  per  H.-P   39-32 

Value  of  764  H.-P.  water   14,903 

Value  of  I  H.-P. water   '9-54 


Hence,  we  see  that  a  mill  requiring  900  horse-power  with  a 
river  flow  as  indicated  by  Fig.  i,  can  be  supplied  with  power  by 
water-power  owner  in  one  of  two  extreme  ways.  If  he  puts  in 
only  530  hotse-power  wheels  running  every  day  in  the  year  at 
this  power,  he  will  receive  $10,538  net  for  his  water,  but  he 
must  spend  $9,612  for  steam-power  in  order  to  obtain  this  amount 
for  his  water.  If,  on  the  other  hand,  he  would  put  in  a  900- 
horse-power  wheel  and  spend  $5,347  for  steam,  albeit  it  costs  at 
the  rate  of  nearly  $40  per  horse-power,  he  will  receive  nearly 
$15,000  per  annum,  or  $19.54  per  horse-power. 

Monthly  versus  Annual  Averages.— There  is  some  ques- 
tion as  to  the  accuracy  of  determining  the  average  annual  value 
of  the  water-power  by  the  annual  average,  or  calculating  it  sep- 
arately for  each  month  in  the  year.  I  have  made  an  estimate  of 
said  values  as  applied  to  Fig.  i,  by  monthly  estimates,  and  com- 
pared it  with  the  annu.il  average  which  has  been  used  throughout 
these  calculations.  I  h.ive  also  introduced  a  corrected  value  of 
coal  due  to  underloading  of  the  engine,  and  embodied  the  result 
in  Table  VI. 

Table  \I . 

Power  required  at  mill  900  H.-P. 

Cost  of  steam  H.-P.  per  annum   $22.50 

Cost  of  coal  per  H.-P.  per  annum   9-30 

Cost  of  steam    Cost  of  coal    Cost  of  steam    \'alue  of 

Monthly         per               per  H.-P.             per  Water  per 

H.  P.  H.-P.  corrected  for  H.-P.  H.-P.  based 
uncorrected.  underload.  corrected,  upon  Col. 4. 
160  $42.32  $17-50  $45-82  $17-47 
160  42.32  17.50  45.82  17.47 
160  42.32  17.50  45.82  17.47 
160  42.32  I7.50  45.82  17.47 
160  42.32  17-50  45.82  17.47 
220  34-6o  16.00  36.62  '7-94 
350  27.00  14.00  27.00  19-67 
330              27.72              14.00             27.73  .  19-47  " 

300  29.it  i4-5^>  29,61  18.95 
240  32.89  15.50  34.38  18.18 
160  42.32  17.50  45.82  17.47 
160  42.32  17.50  45.82  17.47 
210  37.30  16.38  39.67  *l'8.04 
2"o  35-60  14.00    t^8.52 

*Annual  average  by  monthly  estimate.  tAnnual  average  by 
yearly  estimate. 

Column  I,  Table  VI,  is  the  average  monthly  steam-power, 
column  2  is  the  cost  of  this  steam-power  as  found  by  preceeding 
methods,  column  3  is  the  corrected  cost  of  coal  per  annum  for 
an  underloaded  engine,  column  4  is  the  annual  cost  of  steam- 
power  based  upon  coal  value  in  column  3,  and  column  5  is  the 
final  value  of  water-power  based  upon  steam  cost  in  column  4. 

It  will  be  seen  that  while  the  cost  of  steam-power  (210  horse- 
power) based  upon  a  yearly  average  is  $35  60  per  horse-power, 
it  is  increased  to  $37.30  per  horse-power  it  made  upon  a  monthly 
basis;  and  if  also  corrected  for  coal,  becomes  $39.67  per  horse- 
power; and  the  value  of  water-power  is  reduced  from  $18.52  to 
$18.04,  which  is  less  than  one  would  have  supposed  it  to  have 
been,  and  yet  it  is  the  correct  way  to  pursue. 

Successive  Diversions. — The  amount  of  water  diverted  is 
usually  very  small  in  proportion  to  the  total  quantity  in  the  river. 
To  illustrate  in  detail  the  manner  of  calculating  the  value  of  the 
water-power  per  horse-power  per  annum  when  large  quantities 
of  water  are  taken  at  several  intervals  instead  of  all  at  one  time, 
I  have  applied  the  calculation  to  a  water  privilege  substantially 
like  that  of  the  Valley  Falls  Company,  Fig.  1,  where,  say,  100 
horse-power  is  taken  at  each  interval,  until  it  is  all  taken.  Tne 
results  are  given  in  Table  VH. 

Table  VH. — First  Case,  Original  Condition. 

Required  mill-power   900  H.  P. 

Average  water-power   700  " 

Average  steam-power   200  " 

Maximum  steam-power   400  '• 

Time  engine  runs  12  mos.  always 

I-'ull  annual  cost  of  900  H.-P.  C.C.  at  $22.50  $20,250 

.Annual  interest,  etc.,  400  H.-P.C.C.  at  $6.40,  ,  ,  ,$2,560 
.Annual  supplies,  etc.,  400  H.-P.C.C.  at  $7.30.  .  .  .  2,920 

Annual  coal,  200  H.-P.C.C.  at  $12.30   2,460 

Total  cost  of  200  H.-P.  steam   7i94i'  7i')4o 

Cost  per  H.-P   39-70 

Value  of  700  H.-P.  water   12,310 

Value  of  1  II. -I',  water   17.(10 

Sr.coNii  Casi-. 

Required  mill-power.  ...  ijoo  11.  P. 

Average  water-power   600  " 

Average  steam-power   300  " 

Maximum  steam-power   500  " 
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Full  annual  cost  of  ooo  H.-P.  as  befoie   $20,^50 

Annual  iiKoresI,  etc..  500  H.-P.  CC.  al  $6.00  .  .  $3,000 
.-\niui.-tl  supplies,  etc.,  500  II. -P.  C.C.  at  $7  60  .  .  3,800 

.Annual  coal,  300  M.-P.  CC  at  $11.40   3>420 

Total  cost  of  300  H  — P.  steam   10,220  10,220 

Cost  per  H.-P   34-07 

\'alue  of  Ooo  H.-P.  water   10,030 

\'alue  of  H.-P.  water.    16.72 

TiiiRn  C\sK. 

Requited  niill-powei   900  H.-P. 

.Average  \vater-jK>wer   500  " 

.Xverakfe  sieam-ixjwer   400  " 

Maximum  sioani-power   600  " 

Full  animal  cost  of  000  H.-P.  as  before  $20,250 

Annual  interest,  etc.,  Ooo  H.-P.  C.C.  at  $5  75  .  .$  3,450 
Annual  supplies,  etc  ,  600  H.-P.CC.  at  $7.75  .  .  4.650 

.Annual  coal,  400  H.-P.  CC  at  $10.50   4,200 

Total  cost  of  41K1  H.-P.  steam   12,300  12,300 

Cost  per  H.-P   3^^-75 

Value  of  500  H.-P.  waier   7.950 

\'alue  of  I  H.-P.  water   '5-90 


.A  sunim.^ry  ol  cost  of  steam-power  and  value  of  vvaler-power 
al  seven  successive  divisions,  the  reijuired  mill-power  remaininjj 
at  000  horse-power,  is  g^iven  in  Table  \'lll. 

T.\Bl.K  \"lll. 


Cost  of  Steam-power.  X'alue  of  Watei-power. 


Per  H.-P. 

Total 

Per  H.-P. 

Total 

Amount. 

annual. 

cost. 

Amount. 

annual. 

value. 

1 

2 

3 

4 

5 

6 

200  H.-P. 

$39' 70 

$7,940 

700  H.- 

P.  $17.60 

$12,310 

300  " 

34-07 

10,220 

600  ' 

'  16.72 

10,030 

400     ' ' 

30-75 

I  2 , 300 

500  ' 

15.90 

7.950 

500  " 

28.61 

"4.305 

400  ' 

14.86 

5.945 

600  " 

27-50 

16,500 

300 

'  '2.50 

3-750 

700  " 

26.27 

18,390 

200  ' 

9-30 

1,860 

Soo  " 

24. 10 

19.320 

100  ' 

9-30 

030 

900  " 

22.50 

20,250 

0  ' 

In  addition  lothe  value  of  the  diverted  water-power,  there  is 
also  a  depreciated  value  to  the  remaining-  water-power.  This  is 
easily  found  by  finding  the  value  ot  the  water-power  before  and 
after  diversions,  and  the  difference  between  the  two,  multiplied 
by  the  amount  remaining-,  is  the  amount  to  be  paid  for  deprecia- 
tion. Table  IX  gives  these  amounts,  as  well  as  the  direct  dam- 
ages for  loo-horse  power  diverted  at  seven  intervals. 


It  is  sometimes  atlmitted  by  engineers  on  the  other  side  that  my 
analysis  for  ascertaining  the  value  of  water-power  may  be  correct, 
but  that  diverted  water  power  must  be  paid  for  at  what  it  costs  to 
take  its  place.  Thus  the  value  of  the  water-power  is  $18.52,  but 
the  cost  01  its  auxiliary  steam-power  is  $35.60  per  horse-power, 
and  they  would  thus  maintain  that  that  should  be  the  amount  to 
be  paid  for  diverted  power.  This  seems  very  plausible,  and  it 
js  a  fallacy  not  easily  seen  through  by  engineers,  attorneys  or 
courts;  but  it  is  all  a  fallacy  nevertheless.  It  is  a  fallacy  in  the 
first  place,  because  if  the  theory  were  correct,  it  would  lead  to 
absurd  conclusions.  Thus,  if  the  entire  water-power  of  690 
horse-power  were  taken  and  paid  for  at  the  rate  of  the  cost  of  its 
auxiliary  steam-power,  namely,  $35.60,  the  damages  would  be 
$24,564,  which  exceeds  the  cost  of  an  entire  900-horse-power 
steam  plant. 

It  is  fallacious,  in  the  second  place,  because  it  makes  the 
damages  to  an  imperfect  or  insufficient  water-power  greater  than 
is  conceded  to  be  the  value  of  a  perfect  or  complete  one  !  that 
is,  it  is  claimed  that  $35.60  per  horse-power  should  be  paid  for 
a  defective  water-power  when  $22.50  per  horse-power  will  pay 
for  a  perfect  power. 

It  were  perhaps  better  for  a  clearer  understanding  of  this 
problem  if  the  cost  of  furnishing  the  auxiliary  steam-power 
were  not  reduced  to  its  equivalent  cost  per  horse-power  at  all, 
and  simply  to  say  that  it  costs  the  water-power  owner  so  much 
money  to  supply  the  natural  defects  of  his  water-power,  which 
expense  he  mustto  go  in  order  to  find  a  market  for  his  water- 
power.  The  question  of  cost  of  steam-power  is  only  entered 
into  in  order  to  ascertain  the  true  value  of  the  water-power,  and 
it  is  the  interest  of  the  water-power  owner  to  make  it  as  little  as 
possible.  As  a  matter  of  fact,  for  the  small  diverted  power,  it 
costs  him  only  the  price  of  coal,  say  $14  per  horse-power  per 
annum,  while  he  is  paid,  under  this  analysis,  $18.52  per  horse- 
power. It  is  held,  however,  that  if  he  is  paid  only  for  the  coal 
consumed,  he  is  paid  nothing  for  his  plant,  etc.,  and  that  the  de- 
fendant has  no  right  to  use  that  plant. 

The  maintenance  of  this  auxiliary  steam  plant  is  a  necessity 
and  a  burden  entirely  upon  the  shoulders  of  the  water. power 


Table  IX. — -.Annual  Cost  of  100  H.-P.  Diverted  Successively,  and  Depreciation  of  Remaining  Power  for  Seven  Periods.  Required 
Mill-power  always  900  H.-P.    Cost  thereof  at  $22. 5o  =  $20, 250  per  Annum. 


Amount  of 

Value  of 

Cost  of 

Water-power 

Amount  of 

Total  Cols. 

Cumulative 

water-power. 

water  per  H.-P. 

Difference. 

100  H.-P. 

remaining. 

Depreciation. 

4  and  6. 

Amount. 

2 

3 

4 

6 

7 

8 

700  H.-P. 

S17.60 

0.88 

$1,760 

600  H.-P. 

$528 

$2,288 

$2  288 

600  " 

16.72 

0.82 

1,672 

500  " 

410 

2,082 

4-. ''70 

500  " 

■5-90 

1.04 

1.590 

400  " 

416 

2,006 

6,376 

400  '■ 

.4.86 

2.36 

1,486 

300  " 

708 

2,194 

8,57>' 

300  " 

12.50 

3.20 

1,250 

200  " 

640 

1,890 

10,460 

200  " 

9-30 

0. 

930 

100  '• 

930 

I '.390 

100  ■' 

9-30 

930 

930 

1 2,320 

Total. .  . 

$9,618 

$2,702 

$12,320 

The  accounts  of  the  waler-power  owner  will,  therefore,  stand 
as  in  Table  X. 

Table  X. 


Receives  annually  from  the  mill  owner  for  900  H.-P.  .  .  .  $20,250 
Before  any  water  is  taken,  expends  annually  for  steam- 
power  (Table  VIII.  Column  3)   7>940 

Leaving  a  net  income  of   $12,310 

if,t — When  100  H.-P.  are  taken  at  $17.60  plus  deprecia- 
tion, receivis  from  mill  owner   $20,250 

100  H.-P.— From  city,  (Table  IX,  Column  8)   22,288 

.A  total  income  of   $22,538 

Expends  for  steam-power  (Table  VIII,  Column  3)   10,220 

Net  income  •   •  $12,318 

2nd — Second    diversion    at  $16.70   plus  depreciation, 

receives  from  mill  owner   $20,250 

100  H.-P.— From  city  (82.288-1- $2,082)   4.370 

A  total  income  of   $24,620 

Flxpends  for  steam  (Table  VH I,  Column  3)   12,300 

Net  income  of   $12,320 

3rd — From  mill  owner     20,250 

From  city   6,376 

100  H.-P. —Total  income  of   $26,626 

Cost  of  steam  as  above   '4i3''5 

Net  income   $12,321 


It  will  be  .seen  that  the  analysis  proves  itself  correct  in  every 
instance.  The  water-power  owner,  whose  income  was  $12,320 
per  annum  before  any  diversion  of  water  took  place,  always 
receives  the  same  figure,  whether  much  or  little,  or  all  be  taken 
at  intervals  or  all  at  one  time. 


owner,  in  order  to  make  his  water-power  worth  its  maximum  to 
himself,  and  that  maximum  value  ot  water-power  the  defendant 
is  willing  to  pay. 

Two  cases  are  at  work  which  make  this  auxiliary  steam-power 
disproportionately  expensive  :  First,  the  natural  fluctuation  of 
the  river  flow  ;  and  second,  its  insufficiencj-  for  the  uses  of  the 
mill.  Neither  of  these  causes  are  the  fault  of  the  defendant, 
except  in  the  latter  case,  by  the  amount  of  diversion.  It  is  not 
the  fault  of  the  defendant  that  the  auxiliary  power  costs  what  it 
does,  and  Ije  should  therefore,  not  be  made  ..to  pay  for  it.  When 
he  has  paid  the  market  or  commercial  value  of  the  water-power 
plus  the  damage  inflicted  upon  the  balance  of  remaining  power, 
he  has  met  the  requirements  of  equity. 

Theorem  3  expresses  the  true  basis  upon  which  the  damages 
should  be  paid.  Under  the  analysis  here  laid  down  the  water- 
power  owner  is  not  injured  one  dollar  whether  much  or  little 
water  be  taken,  for  he  is  assured  precisely 'the  same  annual  in- 
come he  received  before  the  city  trespassed  upon  his  rigl  ts  as 
after.  In  the  suit  referred  to,  however,  the  amount  of  powei 
diverted  is  so  small  compared  with  the  river  flow  or  total  mill 
power  that  I  neglected  to  compute  this  item. 


A  committee  of  the  city  council  of  Sherbrooke,  (Jue.,  has  been 
appointed  to  interview  ihe  Sherbrooke  Water  &  Power  Company 
relative  to  the  purchase  of  their  plant. 
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POWER  PROJECT  IN  MEXICO. 

Canadian  capitalists  have  just  organized  the  Mexi- 
can Light  &  Power  Company,  for  the  purpose  of  es- 
tablishing an  extensive  electric  plant  about  eighty 
miles  from  the  city  of  Mexico.  Those  interested  in  the 
project  include  Messrs.  B.  F.  Pearson,  of  Halifax, Hon. 
George  A.  Cox,  William  Mackenzie  and  E.  R.  Wood, 
of  Toronto,  and  James  Ross,  of  Montreal. 

The  company  is  incorporated  under  the  lavi's  of 
Canada  and  has  an  authorized  capital  stock  of 
$12,000,000.  It  is  understood  that  Mr.  James  Ross 
has  the  largest  interest  in  the  concern  and  that  he  and 
his  associates  will  do  about  two-thirds  of  the  under- 
writing. The  construction  of  the  plant  will  require 
about  two  years  and  the  quantity  of  power  generated 
will  be  about  40,000  h.  p. 


THE  SHAWINIGAN  TRANSMISSION  PLANT. 

On  Saturday,  February  7th,  the  Shawinigan  Water 
&  Power  Company  successfully  started  their  power 
transmission  plant  between  Shawinigan  F'alls  and 
Montreal.  The  transmission  line,  which  is  of  alumi- 
num cable,  is  a  fraction  of  over  eighty-four  miles  in 
length.  The  transmission  is  at  50,000  volts  30  cycles. 
The  line  has  a  maximum  capacity  of  8,000  horse-power. 
The  apparatus  at  present  installed  is  capable  of  deliver- 
ing 2,500  horse-power,  and  additional  apparatus  is  be- 
ing put  in  as  rapidly  as  possible  for  2,500  horse-power 
more.  The  step-up  and  step-down  transformers  and 
switchboard  apparatus  were  furnished  by  the  Westing- 
house  Electric  &  Manufacturing  Company,  and  the 
synchronous  frequency  chargers  for  changing  from  30 
to  60  cycles  by  the  Bullock  Electric  Company.  This 
apparatus  was  all  set  up  ready  for  operation  seven 
months  from  the  date  of  the  order  for  it.  The  50,000 
volt  line  insulators  were  furnished  by  the  R.  Thomas  & 
Sons  Company,  of  East  Liverpool.  The  aluminum 
cable  was  supplied  by  the  Pittsburg  Reduction  Com- 
pany. 

The  station  buildings  tor  the  transmission  were  de- 
signed by  Mr.  Wallace  C.  Johnson,  chief  engineer  of 
the  Shawinigan  Water  &  Power  Company,  who  also 
had  in  charge  the  carrying  out  of  the  construction 
work.  The  transmission  was  laid  out  and  the  con- 
struction directed  by  Mr.  Ralph  D.  Mershon,  consult, 
ing  engineer  for  the  Shawinigan  Company. 


MIDLAND  ELECTRIC  LIGHT  ARBITRATION. 

The  arbitrators  appointed  to  value  the  plant  of  the 
Midland  Electric  Light  Company  have  given  their 
award.  The  town  offered  $8,000  for  the  plant,  while 
the  company  asked  $18,000.  The  valuation  fixed  by 
the  award  is  $9,630.  The  result  of  this  arbitration  is 
most  unsatisfactory  to  the  owners  of  the  plant,  as  it 
was  believed  that  the  award  would  not  be  less  than 
$16,000.  The  circumstances  of  the  case  are  of  interest. 
Mr.  James  Playfair,  the  owner  of  the  plant,  was  some 
years  ago  requested  to  install  the  plant  to  accommodate 
the  Council,  and  after  risking  his  money  and  bringing 
the  plant  to  the  point  where  it  had  become  a  paying 
investment,  it  now  becomes  the  property  of  the  Cor- 
poration at  a  valuation  little  above  that  of  scrap.  The 
case  was  argued  and  conducted  by  Mr.  William  Steers, 
a  well-known  barrister  of  Lindsay,  who  was  ably  as- 
sisted by  an  experienced   expert.     It  is  claimed  that 


some  of  the  evidence  submitted  on  behalf  of  the 
Corporation  was  extremely  contradictory. 

The  plant  consists  of  a  200  k.w.  T.  H.  alternator 
(new),  one  35-light  Wood  arc  dynamo,  19  street  lamps, 
16  private  arc  lamps,  and  some  2,000  lights  in  trans- 
formers, mostly  C.  G.  E.  and  S.  K.  C. ,  also  two  engines, 
boiler,  pumps,  etc.  There  is  a  large  overhead  con- 
struction besides.  The  business  of  the  company  is 
quite  large,  and  as  Mr.  Playfair  has  been  one  of  the 
moving  spirits  in  building  up  the  town  of  Midland,  it 
was  expected  that  more  liberal  treatment  would  have 
been  received. 


THE  TORONTO-NIAGARA  POWER 
COMPANY. 

The  Ontario  Government  has  passed  an  order-in- 
council  granting  a  franchise  for  the  development  of 
power  at  Niagara  Falls  to  the  Toronto-Niagara  Power 
Company,  at  the  head  of  which  is  Mr.  Frederic  Nicholls, 
general  manager  of  the  Canadian  General  Electric 
Company,  Mr.  William  Mackenzie,  president  of  the 
Toronto  Street  Railway  Company,  and  Lieut.-  Col.  H. 
M.  Pellatt.  The  terms  of  the  agreement  have  not  yet 
been  made  public. 

The  application  for  a  franchise  was  opposed  by  the 
Canadian  Niagara  Power  Company,  but  the  Niagara 
Falls  Park  Commissioners  recommended  that  the  fran- 
chise be  granted  and  the  government  agreed  to  the 
application.  Mr.  J.  W.  Langmiur,  chairman  of  the 
Niagara  Falls  Park  Commission,  is  quoted  as  saying 
that  Niagara  Falls  is  capable  of  producing  over 
5,000,000  h.p.  of  electrical  energy,  and  that  less  than 
4  per  cent,  is  as  yet  harnessed. 

The  new  company  are  now  calling  for  tenders  for 
the  construction  of  a  timber  crib  coffer  dam  in  the 
Niagara  river  near  Tempest  Point,  and  evidently  pro- 
pose to  carry  to  completion  their  proposed  works  at 
the  earliest  possible  moment.  Mr.  Frederic  Nicholls,  of 
Toronto,  is  general  manager  of  the  company,  and  Mr. 
Hugh  L.  Cooper,  of  New  York,  chief  engineer. 


THE   WINNIPEG  GENERAL  POWER 
COMPANY. 

A  company  was  recently  organized  in  Winnipeg  to 
be  known  as  the  Winnipeg  General  Power  Company. 
The  company  propose  to  develop  a  waterfall  on  the 
Winnipeg  river  near  Lac  du  Bonnet  and  to  transmit 
electric  power  to  Winnipeg,  a  distance  of  fifty-five 
miles.  The  preparatory  work  has  already  been  com- 
menced. The  river  will  be  dammed  by  a  structure 
400  feet  long  and  20  feet  high,  and  it  is  intended  that 
the  initial  development  shall  be  10,000  h.  p.  The  site 
is  said  to  be  an  ideal  one  for  the  generation  of  power, 
and  no  do.ibt  a  modern  plant  will  be  installed.  The 
pole  line  will  cross  the  municipalities  of  Brokenhead 
and  Springfield  in  a  direct  line. 

The  company  expect  to  supply  power  for  operating 
the  street  railway  system,  the  waterworks,  the  O^ilvie 
mills,  and  other  establishments.  Mr.  J.  F.  Mackenzie, 
manager  of  the  company,  has  opened  an  office  in  the 
Canada  Life  Block,  Winnipeg.  Mr.  H.  L.  Cooper  is 
chief  engineer,  with  Messrs.  Hirt  and  Brown  as 
assistants. 


Mr.  A.  F.  Gerald,  of  Faiifield,  Maine,  has  been  looking  over 
the  ground  at  CharloUetown,  P.  E.  I.,  with  a  view  to  building  an 
electric  railway. 
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THE  TORONTO  RAILWAY  COMPANY. 

At  tlu"  umuial  luootiiiy  of  tlie  Toronto  Railway  Com- 
pan\ ,  liekl  on  January  21  jit,  a  satisfactory  statement  of 
the  \  ear's  business  was  presenlcd.  I  lie  gross  earnin{^s 
anuninteJ  to  $1 ,834,908. ,^7,  as  compared  with  $1,661,- 
017.  S'-"'  "1  t'l^  previous  year.  The  net  earnin»js  were 
$819,547.05,  as  compared  with  $i>o ;,405.40.  That  the 
financial  s'atemen'  did  not  show  a  larger  net  revenue 
is  accounted  for  mainly  by  the  higher  prices  paid  (or 
mateiial  used  in  maintenance  and  repairs,  by  the 
abnormally  high  price  ot  coal,  a  large  increase  in  wages 
of  emplovees,  and  a  l  irge  outlay  of  money  occasioned 
in  the  detection  aiul  punishment  of  systematic  thieving. 

.\  comparati\e  statement  shows  that  the  gross 
earnings  have  grown  steadily  (or  the  past  ten  years. 
Operating  expenses  and  net  earnings  have  likewise 
increased.    The  percentage  of  operating  expenses  to 


Nicholls,  W.  D.  Mathews,  H.  M.  Pellatt,  James  Gunn ; 
II.  H.  Keating,  manager;  J.  C.  Grace,  secretary- 
treasurer. 


THE  OTTAWA  ELECTRIC  RAILWAY 
COMPANY. 

The  annual  meeting  of  the  Ottawa  Electric  Railway 
Company  was  held  at  the  head  o(fice,  Ottawa,  on 
January  26lh.  The  statement  showed  that  during  the 
calendar  year  of  1902  7,097,232  passengers  were  car- 
ried,which  was  a  slight  decrease  as  compared  w^ith  the 
previous  years,  due  largely  to  the  cold,  wet  summer. 
Four  quarterly  dividends  of  two  per  cent,  each  were 
declared. 

The  following  directors  were  elected:  Messrs.  T. 
Ahearn,  G.  P.  Brophy,  Peter  Whelan,  W.  Y.  Soper, 


New  Office  Building  to  be  Erected  by  the  Canadian  General  Electric  Company  at  Corner  of  King  and  Simcoe 

Streets,  Toronto. 


earning-  was  heavier  last  year  than  in  any  previous 
year  with  the  exception  of  1893.  The  figures  for  ten 
years  are  as  follows:  1893,  5907;  1894,  54.0;  1895, 
49.3;  1896,  50.9;  1897,  48.8;  1898,  47.4;  1899,  48.8; 
1900,  51.0;  1901,  51.6;  igo2,  55.3.  It  will  be  seen 
that  the  operating  expenses  in  proportion  to  earnings 
reached  the  low  est  point  in  1898. 

The  number  of  passengers  carried  for  ten  years  is 
asfollows:  1893,21,215,010;  1894,22,609,338;  1895, 
23,353,228;  1896,23,537,911;  1897,25,271,314;  1898, 
28,710,388;  1899,  31-826,940;  1900,  36,061,867;  1901, 
39,848,087;  1902,  44,437,678. 

The  directors  declared  during  the  year  four  quarterly 
dividends  of  1)^  per  cent. 

The  old  board  of  directors  and  officers  were  re-elected 
as  follows  :  President,  William  Mackenzie ;  Vice- 
President,  James  Ross;   Hon.  Geo.  E.  Cox,  Frederic 


Thomas  Workman,  Alexander  Lumsden  and  Hon. 
George  A.  Cox.  At  a  subsequent  meeting  of  the 
directors,  Mr.  T.  Ahearn  was  re-elected  president,  Mr. 
Peter  Whelen  vice-president,  and  Mr.  James  D.  Eraser 
secretary- treasurer. 


The  annual  meetings  of  the  Sherbrooke  Gas  &  Water  Company 
was  helJ  at  Sherbrooke,  Que.,  on  January  29th.  It  was  stated 
tliat  the  new  (Jain  which  was  built  last  tall  would  provide  2,400 
nominal  horse  power.  After  the  election  of  directors,  Mr.  Justice 
White  was  re-elected  president  and  Mr.  F.  P.  Buck  •  vice-presi- 
dent. 

The  annual  report  of  Mr.  Champagne,  boiler  inspector  for 
Montreal,  sliows  that  more  boilers  were  constructed  last  year 
than  ever  before  in  one  year,  also  that  no  boiler  explosions 
occurred.  The  following  figures  are  given:  Boilers  condemned 
as  unsafe,  19;  boilers  found  iinperfect,  119;  boilers  erected  during 
the  year,  of  which  26  were  second-hand,  70;  notice  of  inspection 
served,  209;  certificates  issued,  46c. 


February,  iqo3 


THE  CAfNADIAIN  ELECTRICAL  INEW^ 


31 


Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building. 

Montreal,  February  gth,  1903. 

The  Finance  Commiltee  of  the  City  Council  have,  for  ihe  time 
being  at  any  rale,  rejected  the  request  of  the  Fire  Committer  for 
an  appropriation  of  >ome  $5,500  for  the  establi;5hnient  of  an 
electric  inspection  bureau  for  the  inspection  of  interior  and  ex- 
erior  wiring.  The  subject,  however,  is  by  no  means  dead,  al- 
though the  published  statement  thai  tne  Fire  Underwriters 
netted  a  clear  profit  of  20  per  cent,  on  last  year's  business  may 
keep  it  in  a  trance  for  a  while,  showing  as  it  does  that  the 
amounts  lost  from  genuine  electrical  fires  cannot  be  so  very  large. 

The  Lachine  Rapids  Company  were  assisting  the  Montreal 
Light,  Heat  &  Power  Company  during  the  repairs  to  the  latter's 
dam  at  Chambly,  it  is  said  to  the  extent  of  3,500  h.  p.,  but 
lately  owing  to  price  quibbles  this  quantity  has  been  materially 
cut  down.  Just  what  is  the  real  inwardness  of  the  controversy 
in  regard  to  power  supply  is  one  of  those  things  no  one  can  find 
out.  The  Royal  Company  claim  excessive  price  it  is  said, 
whereas  the  other  story  is  that  the  Lachine  Company  billed  them 
at  (he  same  rates  as  they  were  charged  by  the  Royal  Company 
for  similar  service  when  afflicted  with  ice  troubles  a  couple  of 
years  ago. 

Mr.  Warren,  the  representative  of  the  Canadian  General 
Electric  Company,  formerly  with  the  Montreal  staff,  left  at  Ihe 
beginning  of  the  year  to  take  up  a  position  at  the  Toronto  head- 
quarters. Mr.  Warren  was  hail  fellow  well  met  and  esteemed 
by  all  his  confreres,  who  will  miss  him  at  the  old  p'ace. 

A  fire  (the  second  one)  which  occurred  lately  at  the  Mount 
Royal  Club,  one  of  Montreal's  most  exclusive  and  elaborate 
clubs,  has  been  chronicled  in  the  press  as  being  of  electrical 
origin.  Like  many  others,  after  rigid  examination,  there  is  not 
one  iota  of  proof.  The  fire  appeared  to  have  been  caused  by 
one  of  the  workmen  engaged  in  the  alterations  to  the  building, 
being  careless  while  smoking. 

In  case  some  one  may  feel  that  the  News  is  biased  in  contra- 
dicting so  many  alleged  electrical  fires  in  Montreal  lately,  you  j- 
correspondent  wishes  to  say  that  he  knows  whereof  he  speaks 
and  would  only  be  too  pleased  to  have  some  light  thrown  b)' 
"  the  other  side"  on  the  points  at  issue. 

Surely  the  Montreal  Street  Railway  can  improve  on  the  fight 
with  snow  as  attempted  on  or  about  the  23rd  of  January.  The 
fall  was  by  no  means  as  heavy  as  that  on  the  famous  "  Lady- 
smith"  day,  which  was  attacked  with  much  more  spirit.  Mr. 
Wanklyn,  the  manager,  states  that  there  was  no  lack  o^- 
power  ;  it  is  therefore  assumed  that  there  must  be  a  lack  of 
sweepers  or  something  else.  As  to  the  use  of  salt,  it  not  used 
too  promiscuously,  there  are  sufficient  votes  controlled  by  the 
public  who  use  the  street  railway  to  oust  any  alderman  who 
panders  to  the  hackmen's  union  on  that  head.  ^ 

In  these  days  of  numerous  railway  collisions,  it  would  be  in- 
teresting to  know  just  why  the  numerous  patent  electric  alarms 
devised  for  just  such  purpose  have  never  been  made  use  of? 
Are  they  all  bad?  These  remarks  do  not  appertain  to  the 
block  signal  systems,  but  to  alarm  bells,  etc.,  in  the  cab  actuated 
automatically  by  a  second  train  being  in  proximity  to  a  first 
either  following  or  approaching.  The  United  Stales  patent  re- 
cords show  grants  for  many  of  such. 

The  Shawinigan  Company  have  all  their  poles  erected  and  are 
busy  stringing  the  necessary  illuminum  wire  to  supply  current  to 
the  Lachine  Company,  who  will  distribute  1,000  H.P.  of  same  in 
Montreal.  The  transmission  is  over  60  miles  and  the  voltage, 
it  is  said,  will  be  55,000. 

The  first  annual  dinner  of  the  Electrical  Contractors'  Associa- 
tion was  held  at  the  "Oxford  "  on  the  evening  of  the  14th  ultimo. 
The  event  passed  off^  most  successfully.  Guests  from  Ihe 
electrical  supply  dealers  and  power  companies  were  present. 
Mr.  D.  S.  Barton  replied  to  the  toast  of  the  Lachine  Company, 
while  Mr.  J.  A.  Douglas  spoke  for  the  Montreal  Light,  Heat  & 
Power  Company.  The  electrical  supply  dealers  were  ably  repre- 
sented by  Mr.  C.  Doutrc,  who  replied  on  their  behalf,  as  did  also 
Mr.  J.  A.  Dawson.  Mr.  G.  S.  Sheppard,  representing  the 
Builders'  Exchange,  also  said  a  tew  words  in  regard  to  an 


important  movement  on  hand,  soliciting  the  co-operation  of  the 
electrical  fraternity.  The  President,  Mr.  W.  B.  Shaw,  then 
introduced  the  new  president  for  1903,  Mr.  W.  H.  Scott,  of  J. 
E.  Scott  &  Company,  who  on  taking  the  chair  explained  some  of 
the  objects  of  the  Electrical  Contractors'  Association,  which 
subject  was  further  elaborated  upon  by  Mr.  G.  S.  Hill,  the 
Secretary.  Some  songs  were  then  contributed,  and  after  further 
enjoyment  the  proceedings  were  closed  by  singing  "  God  Save 
the  King.  " 

SUBURBAN  ELECTRIC  RAILWAYS. 

Considerable  activity  is  at  present  being  manifested  in  different 
sections  regarding  the  reaching  out  of  existing  street  rai  ways 
for  suburban  traffic.  The  Hamilton-Ancasler  route  is  still  in 
embryo,  with  several  projected  routes.  The  Gait  line  is  being 
completed  to  PusHnch  lake  and  the  Guelph  line  is  being  brought 
down  to  meet  it  at  the  lake.  The  line  from  Preston  to  Berlin 
will  shortly  be  running.  The  Berlin-Waterloo  line  is  now  run- 
ning to  Bridgeport  with  hourly  service.  There  is  a  20-minute 
service  between  Berlin  and  Waterloo. 

Preston  seems  destined  to  be  the  hub  of  electricity  for  a  district 
fifty  miles  around.  They  have  already  connections  with  Hespeler, 
Gait  and  Berlin,  with  prospects  of  getting  to  Guelph  in  the  near 
future.  The  Gall,  Preston  &  Hespeler  Railway,  of  which  Mr. 
P.  J.  Clemens  is  manager,  and  Mr.  Ed.  Haller  the  assistant 
electrician,  expect  to  lake  power  from  the  Cataract  Power 
Company  at  DeCew  Falls  or  from  Niagara  Falls,  as  the  power 
generated  at  their  power  house  at  Preston  is  limited.  They 
have  two  heavy  freight  motors  now  running.  In  the  power 
house  is  one  General  Electric  generator,  650  revolutions,  550 
volts,  150  h.p.,6o  cycle,  and  one  Wesiinghouse  generator,  speed 
750,  550  volts,  100  h.p.;  two  tandem  compound  Wheelock 
engines,  maile  by  Goldie  &  McCulloch,  150  h.p.  each  ;  one 
Northey  feed  pump,  three  Goldie  &  McCulloch  boilers, 
80,  100  and  80  h.  p.  They  run  a  service  hourly  from  each 
end  in  winter  and  half-hourly  in  the  summer  months.  Saturday 
afternoons  and  holidays  the  service  is  doubled. 


SPARKS. 

The  London  Engine  Supplies  Company,  Limited,  of  London, 
Ont.,  has  been  incorporated,  with  a  capital  of  $40,000.  The  pro- 
visional directors  are  Messrs.  F.  G.  Mitchell,  A.  M.  Smart  and 
John  Jones. 

The  British  Columbia  Electric  Railway  Company  are  testing  a 
new  car  fender,  the  invention  of  Mr.  F.  Young.  It  is  made  of 
stout  rubber  strips,  stretched  on  an  iron  frame,  and  is  so  con- 
structed as  to  enable  the  motorman  to  either  raise  or  lower  it  by 
a  lever  inside  the  car. 

Mr.  H.  M.  Rumball,  of  London,  Eng.,  has  undertaken  to 
finance  the  South-Western  Traction  Company.  This  company 
proposes  to  build  electric  roads  from  Hamilton  to  Glencoe, Brant- 
ford,  Woodstock,  Ingersoll  and  London.  Dr.  McKay,  of  Inger- 
soU,  is  a  director  of  the  company. 

The  Renlrew  Electric  Company,  of  Renfrew,  Ont.,  have 
declared  a  semi-annual  dividend  for  the  latter  half  of  1902  at  the 
rate  of  6  per  cent,  per  annum.  Officers  have  been  re-elected  as 
follows:  President,  Mr.  A.  A.  Wright,  M.  P;  vice-president,  Mr. 
A.  H.  Hough;  secretary,  Mr.  I.  H.  Wright. 

The  Canadian  General  Electric  Comp.my  have  had  plans  pre- 
pared for  a  magnificent  building  to  be  erected  on  Ihe  old  Upper 
Canada  College  Grounds,  King  St.  west,  Toronto.  Although  no 
official  announcement  has  been  made,  it  is  understood  that  the 
building  will  be  used  largely  for  warehouse  and  show-room  pur- 
poses. 

The  arbitrators  have  fixed  the  price  to  be  paid  by  the  town  of 
Gravenhiirst,  Ont.,  for  the  electric  light  plant  owned  by  Mr.  R. 
Fielding  at  $18,012.  The  award  also  places  the  cost  of  the 
arbritration  on  the  town,  which  will  make  a  grand  total  of 
$22,000  to  be  paid  for  the  plant.  The  council  have  decided  to 
take  over  the  plant  in  accordance  with  the  award. 

The  rate  war  has  apparently  been  commenced  by  the  electric 
companes  in  Ottawa.  The  Ottawa  Electric  Company  some 
time  ago  reduced  its  rates  to  the  scale  adopted  by  the  Consumers' 
Company.  The  latter  company  then  made  a  further  reduction, 
the  rate  on  February  ist  to  be  12  cents  per  looo  watt  hours,  with 
a  discount  of  33K  P^""  cent,  for  payment  within  15  days  after  the 
account  is  presented.  This  is  equivelent  to  a  net  rate  of  8  cents 
per  1000  watt  hours. 
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TRADE  NOTES. 

The  William  Keniieily  vSc  Sous  C'ompaiiy,  of  Owen  Sound,  Ont., 
have  just  shipped  six  turbines  to  tho  Lachine  Kapids  Hydraulic 
&  Land  Company,  Montreal. 

Messrs.  D.  McKenzie  &  Company,  j^S  Richmond  street, 
London,  Ont.,  have  issued  a  catalogue  describing  the  "Eclipse" 
gas  and  gasoline  engines  manufactured  by  them. 

Messrs.  Veritys,  Limited,  London,  England,  have  sent  us  a 
copy  of  their  price  list.  No.  50,  referring  to  the  .-^ston  Paten^ 
Electric  Radiators  and  Radiant  Heal  Warming  Stoves  for  use  in 
house  vvarmiag. 

The  calendars  received  from  the  Christensen  Engineering  Co., 
luanufucturers  of  air  brakes  and  "  Teco  "  electrical  machinery, 
MlKv.iukee,  Wis.,  are  works  of  an,  and  are  certain  to  command 
attention  and  respect  for  this  enterprising  firm. 

The  Robb  Engineering  Company,  of  Amherst,  N.S.,  have 
received  an  order  from  the  Nova  Scotia  Steel  Company  for  iwo 
vertical  engines  of  600  h.  p.  to  be  used  for  electric  lighting 
purposes  at  Sydney  Mines.  The  engines  will  be  fitted  with  the 
new  .Armstrong-Corliss  valve  gear. 

With  the  completion  of  the  two  wings  just  erected  and  now 
occupied,  the  Northern  Electrical  Mfg.  Co.,  Madison,  Wis., 
U.S. .A.,  is  prepared  to  handle  the  natural  increase  in  its  business, 
although  the  new  quarters  are  already  crowded.  The  wings  are 
38'  X  loo'  4"  and  37'  8"  x  100'  4"  respectively,  of  solid  brick  con- 
struction. 

The  late  Spanish-.Vmerican  war  seems  to  have  impressed  upon 
the  engineers  of  the  Spanish  Government  the  need  of  adopting 
the  most  modern  methods  in  the  manufacture  of  munitions  of 
war.  They  are  installing  Westinghouse  motors  in  their  gun 
shops  at  Trubia,  and  the  Spanish  arsenal  at  Ferrol  is  also  shortly 
to  be  equipped  with  a  number  of  motors  and  other  electrical 
machinery. 

Most  of  the  readers  of  the  Electrical  New.s  have  to  do  with 
the  purchase  and  operating  of  machinery,  and  shou'd  therefore 
be  interested  in  learning  something  about  the  fibre  pulleys  manu- 
factured by  the  Xylotiie  Manufacturing  Co.,  of  Cincinnati.  In 
their  full  page  advertisement  in  this  number  the  company  show 
an  illustration  from  a  photograph  of  one  of  their  pulleys  52^' x 
56'  X  8".  Full  particulars  regarding  these  pulleys  may  be  had  by 
addressing  the  company  and  referring  to  their  advertisement  in 
this  paper. 

An  elaborate  calendar  has  been  received  from  the  Underfeed 
Stoker  Company,  Limited,  of  Toronto,  the  feature  of  which  is 
splendid  half-tone  illustrations  of  the  following  public  buildings 
in  Canada  in  which  "Jones"  underfeed  stokers  have  been 
installed:  Foresters'  Temple,  King  Edward  Hotel  and  City  Hall 
in  Toronto;  Grand  Trunk  Railway  Building,  Windsor  Hotel, 
Place   \'igar    Station,   Merchants'  Bank  Building,  and  lioyal 


Victoria  Hospital  in  Montreal;  Kingston  Penitentiary;  Russel 
House,  Ottawa,  and  Asylum  at  Orillia. 

The  New  York  Edison  Company  has  recently  placed  a  contract 
with  Westinghouse,  Church,  Kerr  &  Company  for  another  6,500 
h.p.  Westinghouse  vertical  three  cylinder  compound  engine  of 
the  same  size  and  construction  as  the  eight  already  in  operation 
and  being  installed  at  their  39th  Street  Water  Side  Station.  This 
contract  includes  an  independent  stream  driven  air  and  circu- 
lating pump  condenser  equipment  and  is  the  third  order  received 
from  the  New  York  Edison  Company  for  these  engines,  the  first 
covering  eight  units,  the  second  two,  and  the  third  one,  a  total 
of  eleven  units,  aggregating  7 1  ,ooo-H. P.  normal,  or  ioo,ooo-H.P. 
maximum  capacity.  The  engines  are  direct  connected  to  4,000 
K.W.  revolving  field  generators,  supplying  high  tension  poly- 
phase current  to  the  various  local  sub-stations  throughout  Man- 
hattan. 

In  the  electrical  world  new  inventions  and  creations  are  a 
matter  of  daily  occurrence  and  many  of  these  therefore  pass  with 
comparatively  little  notice.  However,  since  the  problem  of 
electrical  power  transmission  iias  become  such  an  important 
factor,  it  is  interesting  to  record  the  invention  of 'Type  R,"  the 
new  transformer  which  the  Packard  Electric  Company,  Limited, 
of  St.  Catharines,  Ont.,  is  now  putting  on  the  market.  "Type 
R"  is  constructed  along  lines  which  makes  the  transformer  much 
more  compact  and  of  much  lighter  weight  while  at  the  same  time 
space  for  ventilation  has  been  greatly  increased  by  a  novel 
adaption  of  the  coils.  "Type  R"  is  so  designed  that  much 
greater  life  is  given  to  the  coils  and  the  insulation  is  made 
practically  indestructible.  In  this  way  a  higher  electrical 
efficiency  and  closer  regulation  is  attained.  In  placing  "Type 
R  "  on  the  market  the  Packard  Electric  Company  has  this  to  .say 
concerning  its  advantages  :  "  In  its  actual  performance  "Type 
R  "  excels  the  claims  made  for  any  other  transformer.  We  claim 
for  it,  first,  a  low  difference  of  potential  between  layers  and 
consequent  greater  safety  ;  second,  an  almost  indestructible 
insulation  between  the  individual  coils  and  between  the  coils  and 
iron  ;  third,  the  lowest  temperature  rise  and  maximum  of  radia- 
tion surface  ;  fourth,  the  lowest  core  loss  and  the  use  of  iron 
which  will  not  show  appreciable  aging;  fifth,  small  impedance 
and  little  magnetic  leakage  ;  sixth,  a  higher  efficiency  than  any 
other  regular  line  of  transformers;  seventh,  the  closest  regulation. 
Backed  by  the  Packard  Electric  Company  these  claims  of  excel- 
lence give  "  Type  R  "  a  right  to  the  careful  consideration  of  all 
transformer  users.  A  preliminary  bulletm  descriptive  of  "Type 
R  "  will  be  sent  on  application  to  the  Packard  Electric  Company, 
St.  Catharines,  Ont. 


The  ratepayers  of  Regina,  N.  W.  T.,  are  taking  steps  to 
install  waterworks  and  sewerage  systems  and  an  electric  light 
plant.    It  is  estimated  that  the  latter  will  cost  $20,000. 


SPARKS. 

It  is  reported  that  a  company  is  being 
formed  in  Smith's  Falls,  Ont.,  to  manu- 
facture electric  transformers. 

The  Ottawa  Street  Railway  Company 
have  written  to  the  city  council  offering 
to  undertake  a  number  o  extensions  to 
the  sys'em. 

The  Dominion  Government  is  asking 
for  tenders  for  the  supply  of  shafting,  etc., 
required  for  the  transmission  of  power  at 
the  Artillery  Workshops,  Quebec. 

The  third  electric  street  railway  estab- 
lished in  the  Dominion  was  bui.t  in  Yar- 
mouth, N.  S.,  in  1892.  The  enterprise 
was  not  a  financial  success,  and  the  com- 
pany has  given  official  notice  of  the 
proposed  discontinuance  of  the  service. 

The  annual  general  meeting  of  the 
Shawinigan  Water  &  Power  Company  was 
held  in  Montreal  last  month.  Mr.  R.  W. 
Douglas,  secretary  of  the  company,  was 
elected  on  theboardof  directors  inlieuof  Mr. 
William  Farwell,  of  Sherbrooke.  The  dir- 
ectors left  Montreal  to  make  an  inspection 
of  the  transTiission  line  between  that  city 
and  Shiwinigan. 


THE  PIONEER 

Independent  Telephone  Factory  of  America 

is  owned  and  controlled  by  the 

western  Teiepnone  Mto.  Go. 


This  factory  has  supplied  more  Public  Ex- 
changes with  Telephones  and  Switchboards 
than  any  other. 

We  can  furnish  anything  needed  in  the  Tele- 
phone Line  ;  and  sell  apparatus  outright 

Direct  from  Factory  to  Consumer. 

Our  new  Central  Energy  and  Lamp  Signal 
Systems  are  "up-to-date"  and  ahead  of  com- 
petitors. 


Wesiern  TelepHone  ManutaGiiirlnQ  Goiiipany 

Offices  :  CHICAGO,  ILL,  U  S  A        Factories  :  WINTHROP  HARBOR,  ILL.  U.S.A. 
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Stowffvillc,  Ont.,  is  considering  a  scheme  foi  an  electric  light 
plant  for  the  village. 

Mr.  Charles  E.  Kilmer  is  installing  an  electric  plant  in  the 
bobbin  factory  at  Walkerton,  Ont. 

The  Brome  Lake  Electric  &  Power  Company,  of  Waterloo, 
Que.,  h  ive  decided  to  change  from  the  flat  rate  to  the  meter 
system. 

The  Embro  Radial  Railway  Company  will  apply  to  the  Ontario 
Legislature  for  incorporation,  to  construct  and  operate  radial 
railway  lines  exlendino;^  from  Emhro,  Ont. 

The  Berlin, Waterloo, Welloley  &  Georgian  Bay  Railway  Com- 
pany will  seek  incorporation  from  parliament  and  the  right  to  con- 
struct and  operate  ah  electric  railway  from  Berlin  to  Waterloo, 
Co  lingwood,  Owen  Sound  and  Wiarion.  ^ 


The  Lethbridge  Electric  Company,  Limited,  of  Lethbridge,  N 
W.  T.,  has  been  incorporated. 

The  PHILIP  CAREY  MFG.  CO. 

94  flDEmiDE  81.  E. 

Toronto,  Ont, 

Manufacturers 

.  .  .  OF  . .  . 

85  %  MAGNESIA  ASBESTOS  STEAM  PIPE 
and  BOILER  COVERINGS,  MINERAL  WOOL 

MAGNESIA,  ASBESTOS,  ASPHALT  MATERIALS, 
CEMENT  and  HAIR  FELT. 

KsTiMATES  Cheerfully  Given 


IT  IS 

ECONOMY 

to  vise 

VINCENT  VALVES 

becaLUse  they  are  reliable 


Vincent  VslIvc  Co., 

Sandvisky,  O.,  U.S.A. 


Ampere 


Indviction 
Motors 


Two  a.i\d  Three  Phase 


HIGH  POWER.  FACTOR 

HIGH  EFFICIENCY 


The 


R..  E.  T.  PRINGLE  COMPANY, 


Limited. 


,  105  Prince  William  St.,  St.  John,  N.  B.  172  Dalhousie  Street 

Branches    18  Toronto  St..  Toronto,  Ont.  IVION'TRE:  AI^. 

I  Representative  at  the  Coast-Frank  Darling,  Vancouver,  B.  C. 


Full  Stock  of  dectricBLl  Supplies. 


Prompt  Shipments. 
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Mr.  Fred  Wade  is  looking  into  Iho  i)iiostioi\  of  eslablisliing  an 
^leclric  lifjlil  plant  nt  Grantl  Falls,  X.  H.  nilVu-iilly  has  been 
found  in  sociirinjr  a  suitable  water  power. 

The  St.  John  Street  Railway  Company,  of  St.  John,  N.  B.,  are 
about  to  erect  a  new  bnildinvr  aJjoiniiij;  their  power  house,  a 
portion  of  which  will  be  elegant  1\  titieil  up  as  business  offices. 

A  bv-la\v  to  raise  $40,000  to  increase  the  electric  light  plant  was 
carried  by  the  ratepayers  of  Fort  William,  Out.,  at  the  January 
election.  Mr.  t>.  (.•.  King  was  elected  l-"lectric  Railway  and 
Light  Coniniissioner. 

The  electric  light  plant  at  Tweed,  Ont.,  owned  by  iVIessrs. 
Steinhoff  &  Gordon,  of  Wallaceburg,  and  managed  by  Mr.  J. 
Pratt,  was  almost  entirely  destroyed  by  fire  early  in  Jamiary. 
The  loss  is  estimated  at  $4,500. 

The  steam  turbine  is  recognized  as  the  coming  power  pro- 
ducer, and  Canada  is  determined  not  to  be  behind  in  this  line. 
A  small  turbine  (100  h.  p.)  is  being  built,  which  for  simplicity  of 
constrnctiop,  mechanical  efficiency,  steam  economy,  small 
weight  per  horse-power,  and  other  merits  promises  much  to  all 
interested  in  power  development. 


WELL  PLEASED. 

Mr.  J.  A.  G.  -McGregor,  of  Lowell,  Mass.,  in  remitting  his  sub- 
scription to  the  Electrical  News,  writes  :  "1  am  well  pleastti 
with  the  paper  and  am  only  too  glad  to  renew  my  subscription." 


MICA  §  ROCK  DRILLS 

Mint  I  S  and  exporters  of  Klectrical  Mica,  and  sole  agents  for  Jackson 
Hand  Power  Rock  Drill  and  Box  Electric  Rock  Drill  for  Canada. 


JOHNSON,  WILLATS  &  CO.,  "^V-IrI^tV.*"^' 


DON'l  BUY  M  EXPERIMENT. . . . 

The  '  friton  "  Marine  Gasoline  Motors  are  manufactured  by  a  firm 
which  has  made  a  specialty  of  Marine  Gasoline  Engines  for  years.and 
they  are  the 

Simplest,  Safest  and  Most  Reliable  Motors  on  the  market 

(from  Jl4  to  100  horse  power).  Engines  in  successful  operation  from 
Halifax  to  Vancouver.    .Send  for  testimonials. 

HAMILTON  MOTOR  WORKS 

258  Catharine  St.  -----  HAMILTIH'. 


Cold  Water  Paint  for  Outside  and  Inside  Use. 


Weather  Proof, 
Fire  Proof. 

Standard ;  Matchless  Qualify. 


White  and  Colors. 
COLOH  CARDS  AND  PARTICULARS  FROM 


Dura^ble. 

W.A.  FLEMING  &  GO., 

771  Craig  St.,  Montreal. 


SWEDISH  CHARCOAL  IRON  SHEETS,  BARS,  RODS,  STRIPS  AND 

STAMPINGS. 

134  UPPER  THAMES  ST., 
LONDON,  ENG. 


Magnet  Forgings.  Slabs,  Bars 
in  the  Rough  anjd.Macliined. 


TURNER  BROS., 


Telegraphic  .\ddress,  'Sheetiron',  London. 

MILD  STEEL  CASTINGS  FOR  MAGNETS     X  /magnet  steel  fof?  tel  phones 


Established  1870. 


Discs  over  5  feet  diameter 

and  Plain  Circles 
.Sheets  up  to  66  in  wide 


•PHONE  MAIN  2672 


THE  DOWNER 
PATTERN  WORKS 

J.  M  DOWNER,  Proprietor. 

176  Richmond  St.  West,  Toronto,  Ont. 


i  4  m3 


ft'UlUttiSilJUUUI 


Patterns  &  Models 

IN  WOOD  OK  METAL. 

Made  to  order  for  Engines, 
Pumps,  Heating  Apparatus, 
Elet  trical  Work  and  Machines 
of  every  description. 

please  mention  this  paper. 


TKe  Largest  arvd  Most  Moderrv  Equipped  Patterrv  Shop  in  the  Dominiorv. 


Direct  Current  Multipolar 
Generators 


INDEPENDENT  UNITS 

For  your  FACTORY,  your  SAWMI,_L,  your  STORE,  vour 
YACHTS  and  your  STEAVIERS,  your  COUNTRY-HOUSE 
or  your  HOTEL. 


The  armatures  will  not  heat. 
The  commutators  will  not  spark. 

The  control  is  automatic,  there  is  no  flnctii.Ttion  of  light. 
Taken  altogether  they  are  the  most  efficient  and  the  most 

perfectly  automatic  units  ever  offered. 
Compact  and  light — space  and  weight  minimized. 

Direct-Connected  to  a  throttle- 
governed  Sleeper  Engine. 

Write  us  for  particulars,  catalogs  and  prices. 

The  SLEEPER  ENGINE  COMPANY.  Limited 

Office  and  works,  corner  Darling  a.nd  Notre  Da.me  Streets,  Montreal 
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SPARKS. 

The  Ontario  Power  Company  are  about  to  commence  the 
erection  of  a  large  transtormer  station  at  Niagara  Falls,  Ont. 

The  contract  for  re-wiring  the  city  hall  at  Hamilton  has  been 
awarded  to  B.  B.  Jones  &  Company,  at  the  price  ol  $485.  The 
work  is  now  in  progress. 

The  earnings  of  the  London  Street  Railway  Company,  London 
Ont.,  for  1902  were  $154,000,  an  increase  of  $13,000  over  the 
previous  year.    The  directors  have  been  re-elected. 

The  net  oulput  of  telephones  by  the  American  Bell  Telephone 
Company  during  1902  was  624,714,  being  the  largest  in  the  his- 
tory oi  the  company.  The  company  has  now  in  operation  in  the 
United  Slates  3,150,320  telephones,  and  the  number  of  subscrib- 
ers is  increasing  at  a  tremendous  r.ite,  requiring  an  enormous 
increase  of  capiial. 

Detroit  has  had  four  competing  telephone  companies.  The 
first  company  was  heralded  as  a  perfect  gold  mine  for  investors, 
but  during  the  three  years  of  its  operations  it  proved  a  nuisance 
to  the  business  community  and  finally  was  a  disastrous  failure 


financiaHy.  The  three  attempts  following  this  were  still-born. 
During  the  closing  weeks  of  1902  an  effort  was  made  to  obtain 
an  ordinance  from  the  city  council  for  a  thirty  year  franchise  for 
still  another  telephone  company  to  take  over  the  uncompleted 
plants  ot  two  of  their  predecessors,  but  Mayor  Mavburry  vetoed 
the  measure  on  the  grounds  that  it  was  not  in  the  public  interest. 


Canadian  tested. 
No  more  need  be  said 


CANADA  METAL  CO., 

William  Slreei,  TORONTO,  ONT. 
Price  list  on  application. 


Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  168,  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
iluding'postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  ihe  rules. 

Greer  Tested  Fuse  Wire 


TttE  GMflDlflN  HtlNE 
SflFETV  BOILE.R  GO. 

JOHN  J.  MAIN,  Manager. 
Esplanade,  0pp.  Sheibourne  St.,  Toronto 
HIGH  CLASS 

Water  Tube 
Steam  Boilers 


lor  all  pressures,  duties   and  fuel. 
I'  rom  75  to  600  h.  p.  each.    N.  B.— We  do 
not  make  small  boilers. 

References  :—  The  Toronto  Electric 
Light  Co  ,  I.,iniited  ;  The  T  Eaton  Co., 
I^imited  ;  The  Mas.sev-HarrisCo.,  Limited, 
The  Gutta  Percha  Rubber  &  Mfg.  Co  , 
Dominion  Radiator  Co.,  Central  Prison, 
Foresters'  Temple,  Toronto  City  Hall, 
where  boilers  may  be  seen  working. 


RECENTLY  PUBLISHED 


THE  Gf\Nf\Dlf\N  MflND-BOOK 
OF  STEf\M  f^ND  &LEGTR1G1TY 


170  Pages,  Illustrated 


BY  WILL'AM  THOMPSON 


In  Strong  ploth  Rinding 


I  HE  preparatory  chapters  are  devoted  to  a  concijje  explanation  of 
the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

Tti6  G.  fi.  Mortimer  Publisliiiifl  Gompany,  ot  Toronto,  LiniitGd 


TORONTO, 

Send  [-or  Tablh  of  Contents. 


CANAD  \ 


EACH  SPOOL  18  PIIGKfD  IN  A 


Full  weight  guaranteed  to  c.Tch  spuol. 
Warranted  to  tie  alisolutely  uniform,  reliable 
and  accurate.    Send  for  catalog. 

HARVARD  ELECTRIC  CO., 

224-226  South  Clinton  Street 

C«IC«GO,  ILL. 


^  TELEPHONES^ 

We  manufacture  TELEPHONES  for  all  kinds 
of  service  ;  central,  exchange,  factory,  ware- 
house, etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  hand.sotTie  instrument,  perfect 
in  construction  and  design,  with  no  exposed 
contacts  or  wires,  and  has  many  other  points 
of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Write  us.     Our  prices  are  right. 

I  John  Starr,  Son  &  Co.,  Limited,  halifax/n.s. 
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Theiolal  earnings  of  ilio  W  innipejf  Stroel  Railway  Company 
in  iiVJ  amounted  to  $n.)«.),7JO. 

Mr.  C  M.  Sherwoo.l  is  installing;  an  electrii-  plant  for  lighting 
the  village  of  Cenireville,  N.  B. 

On  February  JOih  the  ratepayers  of  Berlin,  Ont.,  will  vote  on 
a  bv-law  to  raise  $100,000  to  piin-liase  llio  oloclrio  li.nlil  and  gas 
plants. 

The  Mayor  of  Chatham,  Ont.,  in  his  inaugural  address  to  the 
cilv  counoil,  rt-fers  to  the  necessity  of  enlarging  the  electric 
light  plant. 

The  ralep.ivors  of  Ferlh  and  Andover,  \.  B.,  are  considering 
the  aJvisability  of  incoporating  the  two  vil  ages  for  the  purpose 
o(  installing  an  electric  light  plant.  The  idea  is  to  develop  a 
water  power. 

The  town  of  I.istowel,  Ont.,  will  apply  for  legislation  at  the 
lorthco niing  session  of  ihe  Ontario  Parliament  to  acquire  the 
plant  of  the  I.istowel  C^as  and  Electric  Company.  The  proposal 
has  already  been  ratified  by  the  ratepayer. 

The  .Montreal  Locomotive  &  Machine  Company  is  about  to 
build  extensive  locomotive  works  in  Montreal,  the  motive  power 
of  which  will  be  entirely  electricity.  Mr.  G.  P.  Brophy,  of 
Ottawa,  is  the  managing  director  of  the  company. 


FOR _§f\LE 

Second-hand  Klcctric  Motors,  Exciters,  Trans- 
fo  rmers,  Kan  Motors,  etc..  as  good  as  new.  Price 
re  asonablc.    For  particulars  write 

C.  T.  MII.NE. 
41)  Church  St  ,  Toronto. 


Glarkson  School  of  Technoloou  ^'^"^  loSdIm.°S.Y.''°°""' 

Courses  leading  to  degrees  of  Bachelor  of  Science  in  Civil, 
Electrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theor)'  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
La wre nee  River.    Healthful  climate.    Tuition  moderate. 

WM.  S.  ALDRICH,  Director. 


ELECTRIC  REPAIRS 

In  thf  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  n  be  repaired  or  rewound  interferes  with  this  system,  and  in  mai  y 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Cpaig  Street,  MONTREAL,  P.Q. 

nave  arranged  their  works  for  repair  work  only.  They  keep  armatures  cf  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
f  ctory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  ti  ne.  Telephone  Main  3149. 


LICCNSEC  OF  THC 
WHiTNCr  CLECTPtlC  tMSTRUMCm 
COMPANY^  PATCNTS 
IN  CANADA. 


rOR^ALE. 

The  rights  to  in.inufacture  the  Hooper  Mag- 
netic Electric  Brake  will  be  sold  at  a  rea-onable 
figure.  The  patents  are  also  for  sale.  Offers 
from  compan'es  for  local  or  state  rights  solicited. 

This  Brake  is  considered  by  experts  the  best 
ever  invented.  It  has  beeti  successfully  tried 
and  thoroughly  tested. 

For  particulars,  apply  to 

\V.  D.  E.\RNGEY, 
Confederation  Life  Building,  Toronto. 

Tenders  Wanted 

for  Electrical  Machinery.  Boiler,  Engine,  etc. 
for  an  Electric  Light  Plant  for  the  Tonrn  of 
Prince  .\lt>ert,  Sasketchewan,  N.W.T. 

Sealed  tenders  (marked  Tender  for  Electric 
Light  Plant)  will  be  received  by  the  undersigned 
up  to  i6th  M.\RCH  190^.  Specifications  can 
be  seen  at  the  office  of  this  paper  (Contract 
Record.) 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

WILLI-^M  KNOX. 
Cfaairmau  Fire,  Water  and  Light  Committee. 


TUG  flkron  Insulator 
&  MarDle  Go. 

M.\SI  F.\CTI  RER.S  OF 

Standard  Electrical 
Porcelain  Wiring 
Ttttcs,  Knobs,  Cleats, 
and  Porcelain 
Specialties 

AKRON,  OHIO 


SHIER  BROOKE.  QUE, 


Saved  $25  per  Month 


TENDERS  WANTEtt 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 
TV*    r'icgniz^'d    medium   for  aaverti->e- 
n'.ents  tor  Tenders. 


CANADIAN  CONTRACT  RECORD? 

TORONTO.   ...  = 


A  Customer  Says  : 


We  find  the  too  horse  power  engine  bonght  from  j'ou  very  sati.sfactory. 
The  saving:  in  fuel  is  about  $25  per  month  over  the  enjfine  we  were 
runnings  before. 

iiiid CO., iiiiiEi  -  mmiu. 


AGENTS  z 


William  McKny,  '»  McKfnzie  Creseent.  Toronto, 
Watson  Jack  &  Ct.,  7  St.  llflen  Street,  Montreal. 
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PUBLICATIONS, 

"Sleam  Power  Plants,"  published  by  the  McGraw  Publishing 
Company,  new  York,  is  a  book  written  to  give  information  10 
owners  or  managers  of  manufacturing  plants  or  buildings  requir- 
ing power  installations.  It  presents  useful  data  in  accessible  and 
convenient  form.    The  price  is  $2.00. 

Mr.  E.  H.  SnifFen  read  a  valuable  paper  on  "The  Steam  Tur" 
bine"  before  the  American  Street  Railway  Association  at  the 
recent  Detroit  convention.  This  paper  has  been  published  in 
booklet  form  by  the  Westinghouse  Company,  and  all  requests 
for  a  copy  of  same  will  receive  attention  at  the  nearest  office  of 
Westinghouse,  Church,  Kerr  &  Company. 

"Electric  Problems,"  by  William   L.   Hooper,  Professor  of 


Electrical  Engineering,  Tufts  College,  Mass.,  and  Roy  T.  Wells, 
Senior  Fellow  in  Physics,  Clark  University,  Wrocester,  Mass. 
The  work  contains  sets  of  problems  typical  of  those  met  with  in 
electrical  laboratory  and  engineering  practice,  with  very  brief 
treatment  of  the  methods  of  solution.  It  is  intended  to  meet  the 
need  of  a  collection  of  numerical  problems  in  the  classes  of 
colleges  and  technical  schools.  Ginn  &  Company,  Boston,  are 
the  publishers,  and  tfie  price,  mailed  free,  is  $1.35. 


The  citizens  of  Dalhousie,  N.  B.,  have  appointed  a  committee 
to  take  steps  to  install  an  electric  light  plant.  It  is  probable  that 
arrangements  will  be  made  with  the  Dalhousie  Lumber  Com- 
pany to  undertake  ihe  work. 


Ask  for  Catalogue. 


PENBERTHY 


Write  for  Prices. 


Iniectors,  OH  i  Grease  Gups,  water  Gauges.  &6. 


MADE    IN  CANADA. 


PENBERTHY  INJECTOR  CO..  Limited. 


Windsor.  Ont. 


fliDGrlcan  Circular 

Loom  GoiiiDanu's 


FLEXIBLE.  CONDUIT 


REGISTERED 

MONTREAL  ELECT KIC  COMPANY,  AGENTS. 


The  ORIGINAL  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  eleven  years,  and  handled  by  us  for 
over  eight  years.  No  oiher  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


MontreoLl  Electric  CompoLny, ' 


898  Notre  Da^me 
Street, 


Montreal 


Instant  shipments  made. 


Large  stock  of  all  sizes  always  on  hand. 


TKe  a^bove  ill\jistr action  shows  one  of  ovir  TaLrvderrv 
Compound  Jenckes-Corliss  Engines,  with  flywheel  removed. 

A  new  CaLta-logue  of  these  Engines  is  being  prepa-red  and 
will  be  sent  on  reqviest. 


T 


Ke  Jenckes 

Hecvd  Office  : 

Sherbrooke. 


MsLcKine  Co. 

3f»  Lansdowne  St.. 

Que.,  Canada 
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SPARKS. 

The  Hill  Electric  Switch  Company,  of  Montreal,  have  secured 
the  contract  for  installing  a  switch-beard  in  the  new  Montreal 
Hoard  of  Trade  building  in  that  cliv. 

The  business  of  the  N'orthey  C"iMiip;iny,  I-iniited,  Toionto, 
nianulacturers  ot  ^as  and  j^asoline  cn^liios,  power  piitnps,  etc., 
has  been  absorbed  by  the  L'anada  I'oimdrv  Company. 

It  is  probable  th;u  the  Cirand  Trunk  Railway  will  appoint  an 
inspector  of  telck;raphs,w  ho  will  have  supervision  oft  ho  whole  tele- 
graph system.  It  is  hoped  by  this  iiicins  10  cmlail  the  luinibcr  of 
accidents. 

The  St.  John  Street  Railway  Company  are  about  to  award 
contracts  for  a  large  extension  to  their  power  house  al  St.  John, 
\.  B.  It  is  the  intention  to  install  considerable  new  plant,  the 
estimated  cost  of  the  proposed  iniprovemenis  being  about  $200,- 
000. 

The  Dominion  Power  I'v;  Irrigation  Company,  Limited,  has 
been  formed  to  take  over  the  water  rights  held  by  the  Dominion 
Consolidated  Mining  Company  and  to  develop  the  water-power 
at  Okanagan  Kails,  B.  C.  Tenders  are  now  being  taken  on  the 
necessary  turbines,  dynamos  and  motors.  R.  H.  Parkinson,  C. 
E.,  of  Fairview,  B.  C.,is  in  charge  of  construction. 

It  is  the  intention  of  the  Canada  Foundry  Compan}-,  which  is 
controlled  by  the  Canadian  General  Electric  Company,  to  erect 
locomotive  works  in  connection  with  their  extensive  plant  in 
Toronto.  When  in  Montreal  recently  Mr.  Frederic  Nicholls, 
general  manager  of  the  company,  secured  a  contract  for  the 
supply  of  locomotives  for  the  Canadian  Pacific  Railway. 

The  Hamilton  Cataract,  Power, Light  &  Traction  Co., of  Ham- 
ilion,  Ont.,  has  been  incorporated,  with  a  capital  of  $5,000,000. 
It  is  proposed  to  take  over  the  business  of  the  Hamilton  Electric 
Light  &  Power  C^.,  the  provisional  directors  being  the  same  as 
the  directors  of  the  original  company.  A  statemrnt  given  out  by 
the  companj'  outline  proposed  extensions  of  the  company's 
plant  at  DeCew  Falls.  Upon  the  opening  of  spring  it  is  pro- 
posed also  to  extend  the  radial  railway  line  from  Burlington  to 
Oakville. 


Ttl6 


Few  Canadians  know  that  Barber's  Canadian 
Turbine  is  the  pioneer  of  modern  American 
wheels.  That  is  the  case, and  we  are  prepared 
to  demonstrate  to  you  that  our  improved  tur- 
bines give  bet;;er  results  than  the  highest  grade 
of  United  States  wheels  so  freely  imported  by 
c  anadians  to  day. 

For  thirty-six  years  we  have  been  carefully 
watching  and  perfecting  details  of  our  turbines. 

Let  us  tell  you  all  about  them  and  our  prices. 

Plans  furnished  and  satisfaction  oruaranteed 
in  every  detail  of  our  installations. 

GHAS.  BARBER, 

MEAFORD,  ONT. 


The  McEwen  High  Speed  Automatic  Engine 


The  McEwen  High  Speed  Automatic 
Engine  is  an  honestly  constructed  engine. 

It's  honest  all  the 
way  through. 

Xot  a  single  item 
enters  into  its  make- 
up but  what  has  been 
tested  and  proven 
true. 

For  a  high  speed 
engine  the  McEwen  is 
an  economical  engine. 

Its  regulation  is  per- 
fect and   it   gives  a 
most  satisfactory  ser- 
vice for  the  special  purposes  for  which  it 
was  designed. 


OUR  GUARANTEE 

The  engine  shall  not  run  one  revolution 
slower  when  fully  loaded  than  when  run- 
ning empty,  and  a  reduction  of  boiler 
pressure  from  the  greatest  to  that  neces- 
sar}  to  do  the  work  will  not  reduce  the 
speed  of  the  engine  one  revolution. 

Any  engine  failing  to  meet  this  guaran- 
tee becomes  the  property  of  the  purchaser 
upon  the  payment  of  one  dollar. 


For  street  railway  service,  electric 
lighting,  electric  crane  work,  mine  haul- 
age  or  any  service 
where  loads  fluctuate 
with  rapidity  the  Mc- 
Ewen is  the  ideal  high 
speed  engine. 

Its  guarantee  given 
herewith  proves  our 
contention  that  the 
McEwen  has  almost 
perfect  regulation. 
We  should  be  pleased 
to  send  you  the 
catalogue  of  the  Mc- 
Ewen showing  its  construction  embodied 
in  its  makinsr. 


THE  WATEROUS  ENGINE  WORKS  CO.,  Limited,  Brantford,  Ont. 

Brarvches  :  Winnipeg  and  Ve^rvcouver 
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ESTABLISHED  1B49. 
Charles  F.  Clark,  Jared  Chittenden, 

President.  Treasurer 

BRAlDSTFtEET'S 

Capital  and  Surplus,  $1,500,000. 
Ofiiees  Throughout  the  Civilized 
World. 
Executive  Offices 
Nos.  346  and  348  Broadway,  New  York  City,  U.SA 
THE  BRAD  STREET  COMPANy  gathers  tnfoi 
■nation  that  reflects  the  financial  condition  and  the  con 
trolling  circumstances  of  every  seeker  of  mercantile 
credit.   Its  business  may  be  defined  as  of  the  mer  bants, 
oy  the  merchants,  for  the  merchants.    In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.    Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  End 
manufacturing  concerns,  and  by  responsible  and  worthy 
Boancial,  fiduciary  and  business  corporations.  Specific 
erms  may  be  obtained  by  addressing  the  company  or 
nv  of  its  offices.    Correspondence  invited. 

THE  BRADSTREETS  COMPANY. 
Offices  IN  Canada:    Halifax  N.S.  Hamilton,  Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;  St.  John,  N.B.    Toronto,  Ont  Vancouver 
B.C.;   Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man. Western  Canada,  Toront 


Please  mention  this  paper  when  corres- 
ponding with  advertisers. 


21  Bleuru,     ^-  ^-  i^^BRUN 

MONTREftL.      M.  de  riLLERS 


MOTORS  DYNAMOS 

Bi-polar  Power 
Multipolar  Lighting 
Direct  Connected  Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON  twm.  mwm  go. 

WAVERLY  PARK,  Newark,  N.J.,  U.S.A. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 

London:  Elliott  Bros.,  No.  lot  St.  Martin's  Lane 

W^ESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


„  X,  .  Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 

l^'.V°°fnr  "^?d'te  WnT"'  ^f"""  .^^ATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  poi^t 
meter— for  bridge  work.  of  extreme  accuracy  and  lowest  consumotion  of  energy. 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


THE  1902  EDITION 

STANDARD  WIRING 

EOR  ELECTRIC  lt|GMT  AND  POWER 
ADOPTED 

By  the  Fire   Underwriters  of  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover,  Pocket  Si  ze,  Retail  Price         -  -  $1.00  EacK 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 


Advertise  in  The  Canadian  Electrical  News. 

SaLiTison 

Turbines 

UNEXCELLED  FOR  USE  IN;^ELECTRIC 
POWER  PLANTS. 

Built  Upright  or  HorizontaLl. 

Single  or  in  Pamirs, 

Catalogues  and  Estimates  furnished 
on  application. 

The  Wm.  Hamilton.  JIaiiXgL_C(v. 
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rn  rw  hircl  i 


■SORs  TO  T.W.NE55&^^ 


.OLE  age^^^ 
Milde  Microphanp.  : 

The  best  TRANSMMTER  ^ 

in  the  Wurlij, 


TELEPHONES  p.*' EL 


QUEBEC  AGENTS 

ror  the 

.East-nn  Dynamas, 
&.  Mol-Qrs. 


SwltcD-Boarfls  and  flnnonclators 

FIRE  ALARM  APPARATUS  and 

TELEGRAPH  INSTRUMENTS 


? 

4 


"Nessphones,"  Montreal. 

419  St.  James  St, 

Cor.  Craig, 

MONTRBf\L 

Telephone  Main  iioo. 


For  Electrical  Supplies  of  all  kinds. 


Montreal 


The  FIRSTBRQOK  BOX  CO.,  Limited 

Kitig  St.  East,      -  TORONTO 

MANUFACTLRERS  OF 

TOPPINS, 

SlDE-BbOGKS 

AND  CROSS-ARMS 


WRITE  FOR  PARTICULARS. 


McGILL  UNIVERSITY,  MONTREAL. 


Courses  in  Civil,  Mechanical  and  Electrical 
Engineering  ;  Mining  Engineering  and  Metal- 
lurgy ;  Chemistry,  Architecture.  ALso  full  courses 
in  Arts,  l,aw,  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

The  Registrar 


TENDERS  WANTED 


A  Veekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium   for  advertise- 
ments for  'Tenders.' 


ICANADI-AN  CONTRACT  record^ 

TORONTO.  z 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating'  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 

"Every  Factory  in  Canada 
"should  use  the  best  Belting.  Our 
"EXTRA"  brand. 


theJ.G.mclaren  belting  CO. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 


'  THE  ELECTRICAL  CONSTRUCTION 


Company  of  London,  Limited. 

32-40  Dundas  Street,  London,  Can.— Phone  1103. 
Perfection 
Type 


DYNAMOS 


MOTOR.S 


Multipolar  or 

Bipolar,  Direct 
Connected  or  Belted. 
High  efficiency.    Designed  for  any  required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  reoair  machinf.  of  any  r^.^^ 

m 


INTERIOR  CONDUIT 


This  pipe  fills  all  of  the  requirements  ot  and  is  ap- 
proved by  the  Underwriters  National  Electric 
Association,  and  is  now  made  in  Canada  by 

THE  RICHMONDT  CONDUIT  &  MFG.  CO.,  limited 


CANADIAN 


Electrical  News 

AND  EnQINEERINQ  JOURNAL 


OLD  SERIES,  VOL.  XV  —No.  8 
NEW  SERIES,  VOL.  XIU.— No.  3 


TORONTO,  CANADA,  MARCH,  1903 


PRICE  10  CENTS 
$1.00  Per  Year. 


TI16 


Wc  make  all  types  and 
sizes 

(UP  TO  =00  H.  P.) 

OF 

Direct  and  Alternating 
Cttfrent 

Generaiors 
Moiors 

Our  designs  are  the  latest. 

Our  prices  are  competitiYe. 

Our  workmanship  slrictly  high 
grade. 


ElGciric  Co..  Limi 


TOE,0]SrTO. 


ALTERNATING  CURRENT  MACHINERY 


mmm 


OR  IHIE 


1  -S  U  U  CT    K  A 1,  r  u  K  N  A  1'  O  R . 


^^ADIAN  ^^ERAL  pLECTRIC 


G 


LIMITED. 

Head  Office         -         -         TORONTO,  ONT. 

MONTREAL        HALIFAX      OTTAWA      WINNIPEG       VANCOUVER       VICTORLX  ROSST.ANP 
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ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

HyJr<iul'C  .>ud  IVwcr  IVvflopineiits  aiui  Traiis- 
mi^ioiis.     Klrclric  Knilways,  l.igluiug 
ami  rower  Systems. 
Arbitrations,   KejKirts,  Ktc, 


F.  N.  l*nn  I  M'S,  Piesiticni. 


Gko.  H.  Oi.Niiv  2nci,  Secretary-'J'rea>urtr. 


17  ST.  JOHN  STREET 
McKISSON  BUILDING 


MONTREAL 
TORONTO 


Mi  F.  PIIIPS  Efflli 


(Li3vi;iTEr)) 


RODERICK  J.  PARKE 

A  \:  ^  ,M         ^'  1-:     A.  M.  Amcr.  lust.  0.1c. 

CONSULTING  ENGINEER 

Elevtrio  Light  ami  Tower  Plants,    l.ong  Distance 
KlevTtriail  Power  Transmission.  Steam 
and    Hytlraiiliv:  Plants.  Hstimates. 
Valuations.   Tests.    Repoits  and 
Investigations. 
409-410  Temple  Building,  TORONTO,  CANADA. 

 (  Office— Long  Distance,  Main  S047. 

Telephone;.  ^  Kcsidence-North  2204. 

Telegraphic  address  :  "  Kodparke." 
W.  U.Code,  Univ.  Kdition. 

WALLACE  C.  JOHNSON 
CONSULTING  JENGINEER 

Water  Power  Development 
and  Power  Transmission. 

1714  Notre  Dame  Street,  MONTRK.'VL,  P.  Q  , 

and  NI.A.GAR.\  FALLS,  N.Y 


\\  hicli  are  the  best  for  all  ma- 
chinery bearings,  also  wire  and 
bar  solder.  We  purchase  scrap 
copper  wire  and  brass  scrap 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Americanite.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 


Syracuse  Smelting  Works 

MONTREAL  P.Q. 

Head  Office  American  Work.<;,  94  Gold  St., 
New  York  City. 


U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store:    F.  E.  Donohoe,  Agent,  241  Madison  Street. 

ELECTRIC  REPAIR 

AND  CONTRACTING  CO'Y. 

619  Lagauchetiere  Street,     -    Montreal,  Quebec 


//FOGARTY  BROS. 


/ /     tlccirlcal  Contractors  and  Ercilneers 


lis  St.  James  Street 


MOSTBEAL 


Direct  Current  Multipolar 
Generators 


INDEPENDENT  UNITS 

For  your  FACTORY,  your  SAWMIlL,  your  STORE,  your 
YACHTS  and  your  STEAMERS,  your  COUNTRY-HOUSE 
or  your  HOTEL. 


Direct-Connected  to  a  throttle- 
governed  Sleeper  Engine. 


The  armatures  will  not  heat. 
The  commutators  will  not  spark. 

The  control  is  automatic,  there  is  no  fluctuation  of  light. 
Taken  altogether  they  are  the  most  efficient  and  the  most 

perfectly  automatic  units  ever  offered. 
Compact  and  light — space  and  weight  minimized. 


Write  us  for  particulars,  catalogs  and  prices. 


The  SLEEPER  ENGINE  COMPANY,  Limited 

Office  and  works,  corner  Darling  a.nd  Notre  Da.me  Streets,  Montreal 


Stuart-Howland  Go. 

Manufacture  the  most  symmetrical,  substantial  and  up-to-date  line  ot 

sireei  Raiiwau  ovemead  and  Pole  umm^i 

on  the  market,  and  carry  the  largest  and  most  coinplete  stock  of 

LiQlitinQ,  Sireei  Raiiwau  and  T6I6DI10116  Suddiibs 


in  America. 


BR.ANCH  OFFICE  : 

26  CORTLANDT  ST..  NEW  YORK. 


261-287  DEVONSHIRE  ST.,)    Rn^TOlNI     M  A 
4.5  WINTHROP  SQ..  I    DU.3IU1^,  iTl/AOO. 
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McCormick  Turbines 

Operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,   Great   Falls,  Montana. 

Head  40  feet.      —       2,800  Horse  Power.      —      300,000  Pounds. 
The  Heaviest  Pair  of  Turbines  Ever  Built. 

WRITE  FOR  CATALOGUE .  .  . 

S.  Morgan -Smith  CompeLny 

YORK,  Penn.,  U.  S.  A. 


WIRES  AND  CABLES  I 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


MONTREAL 


BBBI 


J.  A.  Dawson  (Si  Co. 

STREET  RAILWAY  AND  ELECTRICAL  gUPPLIES 


Write,  wire,  or  phone  iis  for  prices. 


745  Craig  Street.  MONTREAL. 


i         The  Goldie  &  McCulloch  Co.,  Limited, 


ONTARIO, 


CAnSTACA 


Recently  received  the  following'  unsolicited  testimonial,  which  speaks  for  itself  : 

t 

TORONTO,  Aug.  6th,  190  ■. 

Thk  Goldie  &  McCulloch  Co.,  Galt,  Ont. 

Dear  Sirs  :  — In  our  recent  fire  which,  as  you  know,  was  a  total  wreck,  and  of  which  we  are  sending  you  a  photo  by  this  mail,  we 
had  two  Goldie  &  McCiiUocli  safes  in  which  we  kept  all  our  books.  They  have  come  through  the  fire  in  remarkable  shape  and  we  feel 
that  our  praise  for  your  safes  cannot  be  great  enough.  This  fire  was  an  extremely  hot  one,  the  locality  in  which  these  safes  were  being 
surrounded  by  hiy  and  grain  as  well  as  large  c|\iantilies  of  packages,  barrels  and  boxes.  We  might  say  that  everything  was  burned  to  :i 
crisp,  heavy  iron  being  twisted  and  melted  into  frightful  shape.  We  had  almost  given  up  all  hope  of  being  able  to  get  the  books  and 
documents  from  the  safes  in  such  a  manner  as  to  make  them  of  any  use  lo  us,  which  we  can  assure  you  would  have  been  a  very  serious 
matter.  We  were  agreeably  surprised,  however,  on  reaching  them.  While  we  found  the  safes  somewhat  warped  and  bent  on  the  outside, 
yet  all  our  books  and  doc\iments  came  out  in  such  a  manner  that  we  can  get  everything  from  them  all  right.  This  without  a  doubt  was 
an  extremely  hot  fire,  and  the  way  in  which  they  came  through  it  leaves  no  room  for  question  as  to  the  manner  in  which  they  are  made 
and  the  stuff  they  are  made  of. 

Again  congratulating  you  on  the  safes  you  turn  out  and  trusting  we  will  have  the  pleasure  of  purchasing  from  you  when  we  again 
rebuild,  as  we  know  of  none  better,  we  are,  Yours  truly, 

P.  MclNTOSU  &  SON. 


We  Make 


CATALOGUE  ANU  ANY  OTHKR  INt'ORMATION  ON  APPLICATION. 


WHF,ELO(  K  ENGINES,  IDEAL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS,  OATMEAL  MILL 
MACHINERY,  FLOUR  MILL  MACHINERY,  WOLF  GYRATORS,  WOOD-WORKING  MACHINERY,  SHINGLE  MACHINERY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION    CLUTCH     COUPLINGS,     FRICTION    CLUTCH     PULLEYS,    SAFES,    VAULTS  AND    VAULT  DOORS. 
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SPARKS. 

The  Coaticook  Klociric  Lii;lit  Company,  of  Coaiii-ook,  Que., 
have  offered  10  di>pose  of  their  plant  to  the  town  for  $46,000. 

The  by-law  to  take  $25,000  of  stock  in  the  Huron,  Bruce  and 
Cirev  Electric  K;iil\vav  w.is  defeated  in  Colborne  Township  by 
lour  votes. 

The  Leihbi  id^e  W  aterworks  and  Klectric  l-iglit  Company, 
l.elhbridpe,  N.  T.,  has  cliangeil  its  name  to  The  I.ethbridge 
Electric  Company,  Limited. 

Mr.  John  Peck,  chief  inspector  of  boilers  for  British  Columbia, 
says  there  are-^oo  duly  qualified  eng'ineers  in  the  province,  and 
,;oo  applications  from  enijineers  to  be  inspected  yet. 

Negotiations  are  under  way  for  the  purchase  by  the  city  of 
Sherbrooke,  Ooe.,  of  the  electric  light  and  gas  plants  of  the' 
Sherbiooke  Light  &  Power  Company.  The  company  values  the 
property  at  $270,000. 

Mr.  Frederic  Nicholls,  manager  of  the  Canadian  General 
Electric  Company,  is  interested  in  the  Canadian  Shipbuilding 
Company,  which  purposes  constructing  works  on  the  Niagara 
river  near  Fort  Erie. 

Mr.  E.  R.  Wood,  of  Toronto,  a  director  of  the  Mexican  Light 
&  Power  Company,  stated  a  fortnight  ago  that  no  orders  for 
machinery  had  yet  been  placed.  The  plans  for  the  proposed 
developniervt  are  being  prepared  by  Mr.  Hugh  L.  Cooper,  of 
New  York. 

The  electric  plant  at  the  Granby  smelter  at  Grand  Forks, 
B.  C,  is  to  be  considerably  increased.  An  additional  transfor- 
mer, with  a  capacity  equivalent  to  1,200  horse  power,  will  be 
installed,  thus  bringing  tho  liansformer  rapacity  up  to  1,700 
horse  power. 

Mr.  \V.  H.  Breilhaupl,  president  of  the  Berlin  and  Bridge- 
port Railway  Company,  announces  thai  his  company  has  under 
contemplation  the  extension  of  ihe  company's  Bridgeport  line  up 
north  through  Bloomingdale,  Conestogo,  Winterbourne  and 
possibly  to  Elora  and  Fergus. 

Messrs.  Fogarty  Bros.,  of  Montreal,  have  secured  contracts 
for  electric  light  and  power  installations  for  the  DeLaval  Manu- 


facturing Company,  United  Shoe  Machinery  Company,  and  R. 
J.  Tooke's  now  factory  in  Montreal,  also  for  electric  light  in- 
stallation for  Francislown,  Que. 

The  Winnijieg  Electric  Company  is  the  name  of  a  new  con- 
cern which  has  commenced  business  and  opened  an  office  at 
Room  46  Canada  Life  block,  Winnipeg.  The  company  is  com- 
posed of  Messrs.  Leonard  E.  Dye,  late  electrical  foreman  for  the 
E.S.  Harrison  Co.;  Chas.  Goodwin,  formerly  telegraph  inspector 
for  the  Canadian  Pacific  Railway;  and  Chas.  P.  Anderson,  for- 
merly accountant  for  the  E.S.  Harrison  Co. 

A  charier  has  been  granted  to  the  Electric  Development 
Company  of  Ontario,  Limited,  with  a  capita'  of  $6,000,000.  The 
head  office  will  be  in  Toronto  and  the  provisional  directors  are 
W.  H.  Templeton,  Chas.  V.  Bennett,  J.  W.  Rose,  Alex.  Mc- 
Kenzie,  E.  G.  Long,  all  of  Toronto.  The  names  of  the  capitalists 
behind  the  company  are  not  disclosed.  Permission  is  given  to 
develop  power  of  all  kinds  and  to  operate  telegraph  and  telephone 
systems  in  connection  with  the  works. 

Reconstruction  faces  the  English  company  which  owns  a 
seventh  interest  in  the  electric  power  plant  at  Cascade^  B.  C. 
The  Dominion  Mining,  Development  &  Agency  Company,  as  it 
is  called,  will  be  replaced  by  the  Dominion  Trust,  Limited,  with 
a  capital  of  $375,000.  At  a  recent  meeting  in  London  the  chair- 
man pointed  out  that  a  10  per  cent,  dividend  could  be  expected 
soon  from  the  stock  in  the  Kettle  River  Company  owning  the 
Cascade  power  plant.  That  company  has  spent  nearly  $500,000 
in  harnessing  6,000  to  7,000  horse  power  for  generating  electric 
power  to  operate  the  Boundary  mines. 

The  Cuychoga  (Ind.)  Telephone  Company,  of  Cleveland, 
having  made  application  to  the  City  Council  for  the  right  to 
increase  its  rates  and  been  refused,  now  propose  to  go  ahead 
with  the  increase  without  permission  of  the  Civic  Government. 
The  officials  of  the  company  stated  before  the  Council  that  they 
must  get  higher  rates  or  go  out  of  business.  The  proposed 
increase  is  for  residence  $36  to  $40,  and  business  $48  to  $60  per 
annum.  These  rates  are  interesting  to  Canadian  telephone 
users,  who  have  been  getting  service  at  less  rates  than  the  above 
without  the  expense  and  nuisance  of  competition. 


Dick^Kerrife  Company 


Hea.d  Office  :  110  Cannon  Street.  LONDON.  E.  C  ENGLAND. 

Ca.nadia.n  Office  :  332  King  Street,  KINGSTON,  ONTARIO. 


1    We  repair  macuju^^y* 
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XYLOTITE 

PULLEYS 


THE  ABOVE  PHOTOGRAPH  WAS  TAKEN  FROM  ONE  OF  A  LOT  OF  OUR  52'^x56x8  XYLOTITE  PULLEYS,  WHICH 
WERE  THE  LARGEST  FIBRE  PULLEYS  EVER  MANUFACTURED. 


SPECIFY  XYLOTITE  PULLEYS  ON  ALL  APPARATUS 
WE  MAKE  ALL  SIZES.      NONE  TOO  LARGE  OR  NONE  TOO  SMALL. 

THE  XYLOTITE  MFG.  CO. 

CINCINNATI.  OHIO 


IV. 
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THE  MIDLAND  ARBITRATION. 

PlOTON,   t.>NT.,    Mailll  4II1. 

Editor  Elkctrical  News: 

Dear  Sir, — I  saw  in  your  February  number  a  small  article  on 
Midland  Klectriw  Lijfht  Arbitration,  and  must  confess  that  I  was 
surprised  at  the  small  amount  of  $1), 113b  being  awarded  to  Mr. 
Playfair  for  his  plant.  Now  there  must  be  something-  wrong 
either  with  the  arbitrators  or  with  the  plant.  If  this  plant  is  in 
fairly  good  shape  it  should  be  worth  at  the  very  least  $15,000  to 
the  corporation  ot  Midland  at  the  present  time.  Perhaps  it  was 
argued  that  the  boilers  and  engines  had  been  in  use  for  sometime 
and  were  worn  out.  In  the  Picton  Electric  Light  and  Water 
Works  plants  a  slow  speed  Wheelock  engine  i6"x38"  has  been 
in  constant  use  for  13  years  and  has  never  had  one  cent  of  re- 
pairs e.xcept  the  slide  valves  planed  off  occasionally  as  needed. 
We  have  two  boilers,  14x5,  which  have  been  in  use  14  years  with 
a  steam  pressure  of  So  lbs.,  and  we  recently  had  them  tested  lo 
100  lbs.  and  they  showed  no  signs  of  leaks  whatever. 

1  am  merely  stating  these  facts  to  give  you  some  idea  of  the 
life  of  boilers  and  engines  if  properly  cared  for.  The  electric 
apparatus  you  state  is  new  or  nearly  so.  If  that  is  the  case, 
there  can  be  very  little  depreciation  on  that  part  of  the  plant.  I 
have  not  gone  into  the  matter  very  fully,  but  from  a  rough  esti- 
mate it  would  cost  the  corporation  of  Midland  about  $30,000  to 
install  such  a  plant  as  Mr.  Playfair's,  and  surely  tiis  plant  is 
worth  fifty  cents  on  the  dollar. 

Yours  truly, 

T.  O.  Crandall, 
Superintendent  Picton  Electric  Light  and  Waterworks. 


PERSONALS.  . 

Mr.  Edward  Blair,  who  for  some  time  has  held  a  responsible 
position  in  connection  with  I  he  Quebec  Electric  Street  Railway, 
has  been  appointed  assistant  superintendent  of  the  Montreal 
Street  Railway. 

Mr.  Frank  Priestland,  formerly  with  the  Niagara  Falls  Power 
Co.,  has  been  appointed  manager  of  the  Smith's  Falls  Electric 
Power  Co.,  to  succeed  Mr.  John  Davidson,  who  will  leave 
shortly  for  British  Columbia. 


Mr.  Merrill  \'nn  G.  Sinith  has  been  appointed  Associate 
Professor  of  Mechanical  Engineering  by  the  Board  of  Trustees 
of  the  Clarkson  School  of  Technology,  of  Potsdam,  N.  Y.,  to  fill 
the  chair  made  vacant  by  the  resignation  of  Prof.  Robinson  last 
November. 

Many  Canadians  will  regret  to  learn  that  Mr.  Edward  Slade, 
manager  of  the  Jacques  Cartier  Water  Power  Company,  of 
Quebec,  has  tendered  his  resignation,  to  enter  the  employ  of 
William  F.  Beal  &  Company,  real  estate  and  mortgage  brokers 
of  Boston,  as  appraiser  and  construction  engineer.  Mr.  Slade 
has  a  wide  circle  of  business  and  social  acquaintances  who  will 
wish  him  the  success  which  he  well  deserves  in  his  new  field. 

At  the  sixth  annual  meeting  of  the  British  Columbia  Electric 
Railway  Company,  held  in  London,  Eng.,  on  January  21,  the 
president  referred  to  the  splendid  services  which  had  been 
rendered  to  the  company  by  the  general  manager,  Mr.  J.  M. 
Bunlzen,  and  concluded  :  "  I  think  it  would  be  difficult  to  find 
anyone  who  would  give  such  splendid  attention  to  the  company's 
business,  and  of  course  very  much  must  depend  upon  what  he 
does." 

After  twenty-one  years'  service  with  the  Montreal  Street  Rail- 
way Company,  Mr.  M.  J.  Kennedy,  general  superintendent,  has 
tendered  his  resignation,  for  the  purpose  of  engaging  in  business 
on  his  own  account.  Mr.  Kennedy  began  his  street  railway 
career  as  a  conductor  on  the  horse-car  line  in  Montreal  twenty- 
six  years  ago.  In  1886  he  accepted  a  position  with  the  Twin 
City  Railway  Compan}',  of  Minneapolis,  returning  to  the  Mon- 
treal Company  in  iSgi.  In  his  Montreal  career  he  passed 
through  the  evolution  of  the  service  and  filled  every  position 
from  a  collector  of  fares  to  that  of  general  superintendent,  to 
which  position  he  was-  appointed  when  Mr.  McDonald  resigned 
three  )'ears  ago  to  go  to  Paris. 


TOO  INTERESTING  TO  DO  WITHOUT. 

L.  C.  McLeay,  Watford,  Ont.  ;  "  Have  been  supplied  with 
some  copies  of  the  Electrical  News,  and  find  it  too  interesting 
to  do  without.  I  purpose  extending  my  electric  light  plant  to 
double  its  present  capacity  and  find  the  need  of  your  valuable 
journal  to  keep  me  to  the  front.  Enclosed  find  mone)-  order 
covering  subscription." 


The  real  test  is  actual  operation.  When  all 
has  been  said,  the  fact  remains  that  a  poor 
transformer  cannot  give  a  service  free  from 
burn-outs  or  other  troubles. 

Qviebec-JaLcques  Catrtier  Electric  Company. 

Quebec,  Can.,  February  26th,  1903. 

Pittsburgh  Transformer  Company, 
Pittsburgh,  Pa. 

Gentlemen, — Replying  to  your  enquiry  of  the  i  ith,  we  may  say  that  we  have  some- 
where in  the  neighborhood  of  200  K.W.  in  Pittsburgh  power  transformers  and  about  900 
K.W.  in  Pittsburgh  lighting  transformers,  ranging  from  1  K.W.  to  15  K.W.  units.  On  an 
average  these  transfonners  have  been  in  use  for  three  years.  So  far  we  have  had  four  cases  of 
burn-outs  and  there  is  only  one  case  in  which  the  cause  could  not  be  traced  to  either  lightning 
or  overload. 

We  take  pleasure  in  saying  that  we  consider  the  transformers  have  given  us  entire 
satisfaction  up  to  date,  and  the  careful  test  which  each  transformer  has  been  subjected  to  before 
putting  into  service  shows  that  the  transformers  are  of  a  superior  quality. 

Yours  very  truly, 
QUEBEC-JACQUES  CARTIER  ELECTRIC  CO. 
Edward  Slade,  General  Manager. 

R..  E.  T.  Pringle  Company,  Limited. 

SALES  AGENTS  172  Dalhousie  Street,  Montreal. 


Pittsb\irgh  TraciAsforiTvers 
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Westinghouse  Transformers 


Spread  Coils  are  found  only  in  West- 
inghouse Transformers 

Their  use  in  Type  N.  and  O.  D.  Transformers 
secures  low  and  uniform  temperature. 

Low  Temperature  eliminates  the  aging  of  iron. 

Low  Temperature  prevents  the  oxidization  and  de- 
terioration of  insult  ation. 
Low  Temperature  reduces  the  resistance  of  the  copper 

with  consequent  improvement  in  efficency  and 
regulation. 

Low  Temperature  gives  overload  capacity,  permit  ting 

the  use  of  a  small  transformer  for  large  intermit- 
tent loads. 

Write  for  Transformer  Booklet 


Cross  Section  of  Transformer 


AHEARN  &  SOPER,  Limited 

Ottawa,  Canada 


Type  "R"  Packard  Transformer 


Durability  is  one  ot  the  essential  features  to 
economical  Transformer  operation,  and 
as  the  durability  of  any  Transformer  de- 
pends upon  its  insulation  —  type  "R" 
Packard  Transformer,  owing-  to  its  prac- 
tically indistructible  insulation.' is''most 
economical. 

Combined  with  its  long-  life,  it  has  a  very  high 
electrical  efficiency  and  close  regulation, 
and  we  stand  ready  to  demonstrate  to  ar»y 
user  that  type  "R"  is  the  n-iost  econom.ical 
Transformer  ever  made. 


M/^OE.  IN  CfiNAOft  fi-Y 


EASTERN  OFFICES 


thePACKARD  ELECTRIC  CO.LiMiTED/y^  -^j^iu  mmi  mL\ 

St.  Catharines,  ont.  Montreal 
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BEST  SELECTED 


Sulphate  of  Copper 

FOR   ELECTRICAL  PURPOSES. 

WATSON  JACK  &  COMPANY 


1VIONTF5E  AL 


m  111  ifiip[[i 


This  pump  excels  in 
high  class  materials 
and  workmanship.  A 
practically  constant 
delivery  is  assured  by 
the  three  cranks  being 
placed  120  degrees 
apart.  The  pump  can 
be  operated  conven- 
iently by  water  power 
— by  belt  from  engine 
or  by  electricity. 

We  man  ufacture 
pumps  of  every  des- 
cription— for  all  pur- 
poses. Our  pumps  are 
standard  in  Canada  for 
excellent  service. 
Write  for  Catalogues. 


U/?€  NORTHEY  GAS 
AND  GASOLINE 
ENGINE 


The  Northey  Gasoline  Engine 
offers  the  best  proposition  in 
the  market  for  cheap,  easily 
handled  power.  The  Engine 
runs  with  practically  no  atten- 
tion— any  boy  can  manage  it — 
running  expenses  very  light. 
Ready  for  work  on  the  minute. 
Suitable  for  running  independ- 
ent electric  light  plants — 
pumping  and  elevator  plants, 
etc.  This  cut  illustrates  the 
^  H.  P.  size — the  only  vertical 
style  built;  all  other  sizes  are 
horizontal. 

Write  for  Booklet. 


lit  NOBINE!  CO.,  IIMI1ED,S1(IN 


NEW  GUTTMANN  WATTMETER 


FOR 


ALTERNATING 

IN  SHORT 

The  New  Meter  is  of  the  sealed  type. 
Is  correct  on  all  loads  from  two  per 
of  its  capacity  to  fifty  per  cent, 
load. 


CURRENTS 


cent, 
over- 


Internal  losses  are  practically  nothing. 
Accuracy  maintained. 
Simplicity  in  design. 
Firmly  constructed. 

Dust,  insect,  moisture  and  water  proof. 

Extremely  light  weight  (10  lbs.) 

Pleasing  in  appearance. 

Reads  directly  in  watt  hours. 

Easily  installed. 

No  complicated  parts. 

No  friction. 
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INSTALLATION  OF  THE  OTTAWA  AND 
HULL  POWER  AND  MANUFACTURING 
COMPANY. 

In  the  spring  of  1901  a  Dominion  charter  was  granted 
to  the  Ottawa  and  Hull  Power  &  Manufacturing  Com- 
pany to  develop  power  at  a  certain  point  on  the  Ottawa 
river  at  Chaudiere  Falls.  The  promoters  of  the  com- 
pany included   Messrs.   W.  C.  Edwards,  M.P. ,  Alex. 


sub-station  of  the  Consumers'  Electric  Company,  by 
whom  it  is  distributed  to  customers. 

There  are  at  present  installed  in  the  power  house  two 
1,500  k.w.,  60  cycle,  2,300  volt,  two-phase  revolving 
field  generators,  direct  connected  to  water  wheels  run- 
ning at  138  r.p.m.,  and  two  112  k.w.,  125  volt,  com- 
pound wound,  direct  current  generators  to  be  used  as 
exciters.     These   latter  are   sufficient  for  exciting  the 


Motor-Generator  Set  in  Si'b-Station  of  Consumers'  Electric  Companv,  Ottawa. 


Eraser,  H.  K.  Egan,  Hiram  Robinson  and  R.  Black- 
burn. Work  in  connection  with  the  development  was 
commenced  in  the  summer  of  the  same  year  and  has 
recently  been  carried  to  completion.  The  power  house 
is  a  substantial  structure,  of  fireproof  construction, 
practically  all  steel  and  concrete.  While  the  plant 
does  not'embody  many  features  which  differ  materially 
from  standard  engineering  practice  of  to-day,  careful 
attention  has  been  given  to  its  equipment  and  arrange- 
ment with  a  view  to  economical  operation. 

The  Ottawa  and  Hull  Power  Company  is  solely  a 
producing  corporation,  and  from  this  fact  is  somewhat 
unique.    The  total  power  generated  is  transmitted  to  a 


total  number  of  alternators  which  will  ultimately  be 
installed,  namely,  five.  They  are  direct  connected  to 
wheels  running  at  320  r.p.m.  Details  of  the  turbine 
installation  are  given  further  on. 

All  the  electrical  apparatus  was  supplied  by  the 
Canadian  General  Electric  Company.  The  generators, 
one  of  which  is  shown  on  the  following  page,  are  guar- 
anteed to  carry  a  50  per  cent,  overload  for  two  hours. 

The  switchboard,  rear  views  of  which  are  shown, 
consists  of  the  usual  arrangement  of  generator,  exciter 
and  feeder  panels,  equipped  with  automatic  switches, 
wattmeters,  ammeters,  etc.  The  field  rheostats  are 
located  below  the  main  gallery,  as  are  also  part  of  the 
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switches,  curretit  traiist'oiinoi  ■^,  cti.  This  arraiig'ement 
provides  ample  room  lo  haiuilo  all  parts  with  freedom 
and  eftectually  prevents  any  possibility  of  an  arc  should 
one  be  acciiientally  established  in  one  part  ot  the  board 
communicating  to  any  of  the  adjacent  equipment. 
There  are  two  sets  of  busbars  so  arrang;ed  with  suit- 
able switches  that  anv  circuit  can  be  thrown  onto  one 


Fio.  2. — One  of  the  1500  k.  w.  Alternators  in  Power 
House  of  Ottawa  &  Hlll  Power  Company. 


set  or  the  other.  The  generators  can  be  similarly  con- 
nected, which  allows  the  light  and  power  circuits  to  be 
kept  entirely  separate  if  such  is  desired. 

.As  stated  abov-e,  the  current  is  transmitted  at  2,300 
volts  to  a  station  of  the  Consumers'  Electric  Company, 
the  installation  in  which  consists  of  a  200  horse  power 
motor  generator  set,  composed  of  a  200  h.p.  2,000  volt 
induction  motor  direct  connected  to  a  150  k.  w.  500 
volt  direct  current  generator,  as  shown  in  Fig.  i. 
This  set  supplies  power  to  various  motors  throughout 
the  city.  There  is  also  a  constant  current  transformer 
for  controlling  an   alternating  current   series  arc  light 


Fig.  3. — Switchboard  on  Gallery,  with  Upper  Sei  of 
Switches  and  Busbars. 


circuit  which  illuminates  the  beautiful  drive  of  the 
Ottawa  Improvement  Commission.  All  of  the  fore- 
going machinery  was  manufactured  and  installed  by 
the  Canadian  General  Electric  Company.  The  switch- 
board which  controls  the  alternating  lighting  and  power 
circuits  was  furnished  by  the  R.  E.  T.  Rringle  Com- 
pany,of  Montreal.  All  the  wiring  is  done  in  lead  covered 
cables,  which  are  laid  in  ducts  and  tunnels  underneath 
the  floor,  and  thence  out  through  the  wire  tower  to  the 
overhead  lines.  This  makes  an  extremely  safe  and 
neat  arrangement,  the  appearance  of  the  whole  build- 
ing, both  inside  and  out,  being  very  pleasing.  In  addi- 
tion to  the  dynamo  room  proper,  the  station  also  con- 
tains offices,  store  and  testing  rooms. 

Reverting  to  the  turbine   installation   in   the  power 


Fig.  4.  —  Lower  Set  of  Busbars  and  Switches  on  Main 
Floor  Immediately  Below  Fig.  3. 


house  of  the  Ottawa  and  Hull  Power  Company,  the 
average  head  is  27  feet.  The  turbines  for  each  gener- 
ating unit  are  four  in  number,  connected  tandem,  and 
were  built  by  the  Dayton  Globe  Iron  Works  Company, 
of  Dayton,  Ohio,  being  their  latest  improved  cylinder, 
gate  draw-rod  type.  They  are  mounted  on  two  cast- 
iron  draft  chests,  with  draft  tubes  9  feet  in  diameter 
(Fig.  5).  The  wheels  proper  are  of  the  New  American 
type,  made  in  one  continuous  casting,  51  inches  in 
diameter,  and  when  tested  at  the  Holyoke  testing  flume 
gave  an  efficiency  of  86.71  per  cent,  at  full  gate.  This 
wheel  is  one  of  the  most  efficient  ever  tested  in  the 
Holyoke  flume.  The  shafts  are  made  of  steel  and  were 
forged  by  the  Bethelem  Steel  Company.  They  are  in 
two  pieces  each,  with  intermediate  coupling  flanges 
forged  on.  They  are  5  7/16  inches  in  diameter  at  the 
remote  ends,  increasing  in  size  to  ioj4  inches  in  diam- 
etor  at  the  driving  ends.  The  gate  is  of  the  well- 
known  cylinder  draw  rod  type  and  has  several  features 
not  usually  found  in  this  class  of  gate. 

The  gate  proper  slides  on  ways  similar  to  those  on 
a  steam  engine.  On  these  ways  or  guides  are  adjust- 
able gibs,  which  can  be  operated  by  bronze  set-screws. 
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thus  taking  up  the  wear  and  keeping  the  gate  from 
touching  or  rubbing  the  inlet  chutes  on  the  bottom. 
The  gate  rods  are  fastened  to  the  gates  in  the  center  of 
these  guides  or  ways,  bringing  the  line  ot  force  and 
that  of  resistance  on  the  same  plane,  thus  obviating  the 
tendency  to  tip  and  bind  which  is  most  objectionable  m 
ordinary  cylinder  gates  when  operating  horizontally. 
This  method  of  operating  gates  has  proved  so  success- 
ful that  the  manufacturers  have  patented  it. 


ed.  All  the  bearings  in  the  water  are  of  lignum  vitae 
and  are  adjustable  by  bronze  set-screws  for  taking  up 
the  wear.  The  thrust  is  taken  care  of  by  lignum  vitae 
thrust  bearings  on  the  rear  end  of  the  shaft.  The 
governors  are  of  the  Woodward  compensating  type 
and  were  built  especially  for  this  installation.  The 
turbines  for  the  exciter  units  are  of  the  cylinder 
draw-rod  type  similar  to  the  generating  units.  There 
are  two  sets  of  two  wheels  each  of  the  New  American 


Fig. 


-Tandem  Connected  Turbines. 


Another  feature  ot  this  device  is,  that  all  gearing 
races,  etc.,  are  outside  of  the  flume,  away  from  the 
water,    and    accessible    at    all    times.      This  entire 
mechanism   is   mounted   on  the   main   bridge-tree,  as 
shown  in  Fig.  5.     It  consists  of  two  vertical  shafts  on 
each  side  of  the  bridge-tree,  on  which   are  placed  cut 
pinions  to  move  the  cut  racks  on  the  gate  rods,  the 
rods  passing  through  the  stuffing  boxes  in  the  flume 
head.     In  order  to  bring  the  line 
of  action  in  the  centre  of  the  gate 
bearings,    three    draw-rods  are 
used.    The  upper  and  lower  rods 
act  in  conjunction  with  one  an- 
other and  move   the  gate  of  the 
second  and  fourth  wheels  through 
yokes    and   hollow  tubes.  The 
gate  rod  on   the  wheel.  No.  2,  is 
a  hollow  brass  tube  so  as  to  allow 
the  centre  gate-rod  which  oper- 
ates the  gates  on  wheels  No.  i 
and  3  to  pass  through  for  a  con- 
nection to  gate  No.  3.    The*  two 
lower    pinions    on    the  vertical 
shalts  on  the  bridge-tree  are  con- 
nected to  the  transverse  or  oper- 
ating rack  by   an  intermediate 
gear  (not  visible  in  the  cut),  thus 
causing  all  the  gate  rods  on  both 
sides  of  the  wheels  to  move  in 

imison.  The  governor  and  hand-operating  device  is 
connected  to  the  transverse  racks  by  a  pinion  working 
into  the  racks  shown  on  the  end. 

The  gears  and  racks  are  supported  by  a  cast-iron 
frame  of  the  bridge-tree  and  are  also  stayed  to  the 
flume  head  by  large  stay  bolts,  thus  giving  the  entire 
structure  great  rigidity  and  maintaining  a  compact  de- 
sign, the  principal  elements  of  which  have  been  patent- 


type,  22  inches  in  diameter,  mounted  on  sheet  steel 
draft  chests,  the  whole  mounted  on  steel  I-beam  found- 
ations, built  in  the  concrete.  The  gate  operating 
mechanism  is  the  same  in  principle  as  that  of  the  large 
units,  but  not  so  complicated,  as  there  are  only  two 
wheels  in  each  unit  to  control.  The  governors  on 
these  units  are  the  Woodward  compensating  type. 
Fig.  6  is  a  rear  view  of  the  exciter  unit  showing  the 


Fic;.  6.  —  KxciTER  Ttrhine. 

connecting  yoke  for  the  gate-rods.  This  view  also 
shows  the  position  of  all  the  gate-rods  on  the  centre 
plane  of  the  shaft. 

This  installation  was  made  under  tjie  supervision  of 
Mr.  Wm.  Kennedy,  Jr.,  hydraulic  and  mechanical 
engineer,  of  Montreal,  Que. 


Mr.  Gordon  Lojjan,  chief  accountant  for  the  West  Kootenay 
Power  &  Li^'Iit  Company,  of  Rosslanil,  B.C.,  recently  spent  a 
short  time  in  the  east  on  business. 
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THE  CANADIAN  GENERAL  ELECTRIC 
COMPANY. 

The  statement  preseiUeJ  at  the  recent  annual  meetini;" 
of  the  Canadian  General  Electric  Company,  held  at  the 
head  otVice  in  Toronto,  was  of  a  very  satisfactory 
character.  It  showed  that  the  profits  for  the  year 
1902  were  $4^^0,863.10,  out  of  which  two  half-yearly 
dividends  amounting  to  $213,739.22  were  paid.  Oi 
the  balance  $120,081.78  was  written  off  for  deprecia- 
tion, $100,000  transferred  to  reserve,  and  $3,042.10 
added  to  credit  of  profit  and  loss  account,  which  now 
stands  at  $80,722.37.  Balance  at  credit  of  profit  and 
loss  December  31,  1901,  was  $612,028.94.  To  the 
$ioo,oc->o  carried  to  the  reserve  fund  from  manufacturing 
profits  the  sum  of  $322,000,  being  premium  of  new 
share  capital,  has  been  added,  making  a  total  addition 
to  the  reserve  fund  for  the  year  of  $422,000.  The 
reserve  fund  is  now  $787,000,  plus  $100,000  at  con- 
tingent account,  and  $87,722.37  balance  at  credit  ot 
profit  and  loss,  making  the  total  surplus  $967,722.37. 
As  the  company's  permanent  investment  in  the  Canada 
Foundry  Company's  plant  is  $858,322,  it  will  be  seen, 
adds  the  report,  that  the  surplus  is  more  than  sufficient 
to  entirely  cover  the  cost  of  this  asset. 

Although  dividends  have  been  paid  on  the  new 
capital  stock  issued  last  year,  this  new  capital  has  not 
hitherto  been  productive,  as  it  has  been  invested  in 
the  Canada  Foundry  Company's  business,  which  has 
already  reached  large  proportions,  but  upon  which  no 
profit  has  been  taken  into  account,  although  a  small 
profit  has  been  earned.  In  order  to  provide  manufac- 
turing facilities  commensurate  with  the  growth  of  the 
company's  business,  the  directors  have  decided  to  again 
provide  for  extensive  additions  to  the  company's  plant 
and  equipment,  and  plans  are  being  prepared  for  this 
purpose.  An  agreement  has  been  entered  into  for  the 
purchase  of  the  Northey  Manufacturing  Company,  of 
Toronto,  manufacturers  of  steam  pumps  and  hydraulic 
machinery. 

During  the  year  the  company  has  also  acquired  the 
Canadian  patents  of  the  Curtis  steam  turbine  for  both 
land  and  marine  uses.  The  steam  turbine  will  probably 
revolutionize  present  methods  of  producing  steam 
power,  and  many  advantages  are  expected  from  this 
acquisition.  The  United  States  patents  for  this  inven- 
tion have  been  purchased  by  the  General  Electric 
Company,  of  Schenectady,  N.Y. 

Arrangements  are  being  made  with  the  Canadian 
Shipbuilding  Company,  whose  works  are  to  be  located 
on  tha  Niagara  River,  near  the  International  Bridge  at 
Fort  Erie,  which  will  provide  for  the  manufacture  by 
the  Canada  P"oundry  Company  of  the  marine  engines, 
boilers,  and  other  machinery  required  by  the  shipbuild- 
ing company. 

The  Brantford  Street  Railway,  which  was  previously 
owned  and  operated  by  the  company,  has  been  sold, 
the  company  taking  in  payment  therefore  first  mortgage 
bonds  on  the  property  for  $120,000. 


The  Canadian  General  Electric  Company  have  had  plans  pre- 
pared for  several  new  buildings  to  be  added  to  their  extensive 
works  at  Peterboro,  Ont.  One  building  will  be  450  x  80  feet,  to 
be  used  as  a  stores  and  shipping  depot ;  another  will  be  a  manu- 
acturing  building  235  x  80  feet,  and  a  third  will  be  an  addition  to 
the  new  building  erected  last  year.  The  buildings  will  be  of 
brick  and  steel  construction. 


Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building. 

Montreal,  March  nth,  1903. 

We  have  the  professional  labor  agitator  from  Toronto  with  us 
once  again.  This  can  hardly  be  a  case  of  Toronto's  loss  being 
Montreal's  gain  ! 

How  long  is  the  electrical  trade  to  be  yet  annoyed  by  52  volt 
secondary  service  in  Montreal?  Surely  it  is  time  the  small 
remaining  residue  of  such  customers  were  changed  (like  many) 
to  104.  Then  with  both  competing  companies  with  a  voltage 
and  frequency  practical  similar,  there  would  be  some  confidence 
in  selling  fans,  heating  devices  and  the  like. 

Claim  is  made  that  Prof.  Rutherford,  of  McGill  College,  was 
the  real  inventor  of  the  "magnetic  detecior  "  used  by  Marconi  in 
place  of  the  "coherer"  in  trans-Atlantic  wireless  telegraphy,  the 
reason  of  this  preference  being  given — that  the  detector  is  more 
sensitive  than  the  coherer.  Prof.  Rutherford  is  a  man  amongst 
many  who  unfortunately  do  not  imitate  his  broadmindedness. 
He  does  not  believe  in  patenting  any  device  that  is  likely  to  be 
of  benefit  to  the  public  as  a  whole.  Would  that  there  were  more 
inventors  of  the  same  stamp. 

The  Nernst  lamp  is  making  its  appearance  by  degrees  in 
Montreal,  the  single  glower  no  volt  type  being  by  far  in  the 
majority  over  other  types;  this  probably  owing  to  lack  of  220  v. 
a.  c.  current  supply.  The  220  lamps  show  up  well  and  so  do  the 
I  10,  except  that  the  glowers  for  the  iio  seem  to  be  a  "bit  more 
tender  "  than  those  for  220. 

McGill  University  have  entered  their  protest  against  Marconi  be- 
ing allowed  to  operate  a  wireless  station  from  the  summit  Ot  Mount 
Royal.  The  "  kick,"  however,  simmers  down  to  one  of  a  rather 
selfish  nature.  It  is  made  under  two  heads :  First,  that  such 
will  interfere  with  theii  laboratory  instruments;  second,  that 
Marconi  currents  will  be  conducive  to  electrical  fires  in  Montreal. 
The  first  goes  without  question,  but  what  of  it?  McGill  will  have 
to  devise  means  to  shield  their  instruments. 

In  Montreal  Street  Railway  vs.  Bell  Telephone  Company,  it 
was  decided  that  the  use  ot  the  earth  was  common  property, 
and  it  remained  for  the  Bell  Company  to  devise  means 
to  properly  work  its  instruments.  Surely  the  air  is  no  less 
common  property.  The  second  point  drew  a  number  of  insurance 
men  up  to  McGill  laboratories  to  see  just  how  such  fires  could 
occur.  The  deductions,  however,  were  of  such  a  pure'y  theor- 
etical nature  as  to  prove  nothing  of  practical  value  to  any 
electrical  engineer.  The  only  point  of  real  value,  and  that  was 
overlooked,  was  the  desirability  of  having  such  on  a  public  park  ? 
Would  it  not  cause  requests  from  factories  also  for  permission  to 
build  on  that  site? 

The  late  strike  of  the  Montreal  Street  Railway  employees  was 
one  of  the  silliest  that  has  occurred.  First,  although  the  talk  of 
a  strike  occurring  and  definite  hour  for  same  was  public  property 
for  three  days  previous,  yet  when  it  did  occur  the  management 
expressed  surprise  and  were  caught  in  a  blissful  state  of  unpre- 
paredness.  Second,  from  the  striker's  end  the  strike  was  totally- 
unnecessary  and  there  was  not  a  single  item  conceded  that  would 
not  have  been  secured  through  a  signed  petition  or  "round  robin." 
The  only  good  (if  it  can  be  'called)  brought  forth  by  the  strike 
was  the  opportunity  given  to  some  ot  our  aldermen  to  show,  by 
word  of  mouth,  their  David  &  Jonathan-like  love  for  the  working 
man  (pro-tempo  !)  The  thanks  to  the  public  printed  from  speeches 
of  the  strike  leaders,  "for  walking  out  of  sympathy,"  was  rather 
rich  and  calls  for  no  comment.  The  public  was  annoyed  and 
inconvenienced,  which  they  had  no  right  to  be,  and  it  is  hoped 
that  the  strikers  and  the  management  will  settle  their  own  affairs 
together  and  in  private,  should  such  a  case  occur  again.  Certain 
t  is,  that  emboldened  by  the  success  of  the  Montreal  Street 
Railway  employees,  others  may  try  similar  tactics  in  the  spring  ; 
whether  with  success  or  no  remains  to  be  seen. 


The  Ontario  Lantern  Company,  of  Hamilton,  manufacturers  Oi 
the  "Radiant  Shelby"  lamps  for  Canada,  have  recently  decided  to 
manufacture  the  Edison  lamp  also,  which  will  be  called  the  new 
"Brilliant.  '  The  company  are  now  produciug  1,500  incandescent 
lamps  daily. 
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ELECTRIC  SAFETY  DEVICE  FOR  RAILWAYS. 

A  new  electrical  device  for  preventing  collision 
between  railway  trains  has  recently  been  tested  with 
some  success  on  one  of  the  state  lines  near  Frankfort, 
Germany.  Mr.  Frank  H.  Mason,  United  States 
Consul-General  at  Berlin,  has  furnished  the  Govern- 
ment with  a  brief  account  of  this  ^idvice,  which  seems 
to  mark  an  important  advance  step  in  the  solution  of  a 
difficult  and  perplexing  problem. 

The  device  is  the  joint  invention  of  Messrs.  Hubert 
Pfirmann  and  Max  VVendorf,  and  its  construction  and 
method  of  operation  are  as  follows  :  Midway  between 
the  rails  is  laid  a  light  third  rail  of  the  ordinary  T 
pattern,  the  joints  of  which  are  so  connected  as  to  form 
a  continuous  conductor.  Midway  under  the  forward 
part  of  the  engine  is  hung  the  working  instrument,  an 
electrical  apparatus  inclosed  in  a  square  case  or  jacket 
occupymg  a  cubic  foot  of  space.  The  instrument  is 
connected  with  a  contact  shoe  (see  illustrations),  which 
slides  along  the  third  rail  and  by  wires  with  a  telephone 
and  electric  alarm  bell  in  the  cab  of  the  engine  driver, 
and  a  red  incandescent  lamp  which  is  lighted  by  the 
same  impulse  that  rouses  the  alarm  bell  into  action. 
A  further  improvement  of  the  device  sets  the  electric 
brakes  on  the  engine  or  entire  train  simultaneously 
with  the  alarm  signal  which  sounds  the  bell. 

The  tests  were  conducted  on  the  main  line  from 
Frankfort  to  Hanau,  between  the  stations  Sachsen- 
hausen  and  Goldstein,  and  a  translation  of  the  official 
report  will  illustr.ite  concisely  the  working  of  the  ap- 
paratus. Two  locomotives,  numbered  respectively  290 
and  1420,  had  been  equipped  with  the  new  device  and 
the  experiments  proceeded  as  follows:  Engine  290, 
drawing  a  special  train  and  approaching  Sachsenhausen 
at  full  speed,  received  the  danger  signal  and  came  to  a 
full  stop;  the  driver  of  290  then  asked  by  telephone  the 
cause  of  the  signal  and  received  from  the  keeper  of  a 
grade  crossing,  half  a  mile  in  front,  word  that  a  wagon 
had  broken  down  in  crossing  the  track  and  obstructed 
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the  line.  After  ten  minutes'  wait,  the  engineer  of  290 
received  word  by  telephone  that  the  obstruction  had 
been  cleared  away  and  thereupon  resumed  his  trip. 

A  mile  farther  on,  the  signal  on  290  again  sounded, 
and  the  driver  was  informed,  by  telephone  as  before, 
that  the  semaphore  round  a  curve  and  more  than  half 
a  mile  distant  was  set  at  "halt".  Thereupon  engine 
290  slowed  down  and  proceeded  cautiously,  sounding 
its  whistle  at  short  intervals,  the  telephone  bell  in  the 
drivers'  cab  ringing  continuously  until  the  curve  was 
rounded,  when  the  ringing  ceased, notifying  the  engineer 


that  the  semaphore  had  changed  to  "track  clear." 
Thereupon  290  resumed  full  speed. 

In  the  tests  to  prevent  collision, engine  1420  came  up 
rapidly  from  behind  and  on  the  same  track  as  290, 
which  had  slowed  down  and  was  proceeding  cautiously 
in  consequence  of  reported  danger  in  front.  The 
moment  that  1420  came  within  1,000  meters  (1,093 
yards)  of  290,  the  signal  on  both  engines  began  to  ring 
and  their  red  lights  to  glow.  Thereupon  1420  halted, 
the  driver  inquired   of  290   in  front   the  cause  of  the 
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alarm,  and  a  complete  understanding  between  the  two 
trains  was  immediately  established.  An  important 
point  in  this  connection  is  that  in  practice  the  same 
warning  signal  is  sounded  upon  every  engine  equipped 
with  the  apparatus  which  is  on  the  same  track  and 
within  the  prescribed  radius — a  kilometer  or  a  mile,  as 
the  case  may  be — from  the  engine  and  train  which 
cause  the  obstruction.  If  a  semaphore  be  falsely  set 
at  safety,  the  train  may  run  past  it  into  a  block  in 
which  another  engine  is  halted  or  moving  with  per- 
fect security  that  warning  will  be  given  in  ample  time 
to  prevent  a  collision  under  any  and  all  conditions 
o!  darkness,  fog,  storm,  or  mistaken  instructions. 

The  German  Government  has  directed  that  a  section 
of  track  be  equipped  with  the  apparatus  for  careful, 
practical  experiments,  and  it  is  reported  that  the  Govern- 
ment of  Russia  has  obtained  license  to  test  it  in  actual 
service  on  its  new  military  lines  now  under  construction 
in  Siberia. 


CANADIAN  ELECTRICAL  ASSOCIATION. 

The  Executive  Committee  of  this  Associatio  metn  in 
Toronto  on  F'ebruary  13th  to  make  preliminary  arrange- 
ments for  the  annual  convention,  which  this  year  will 
be  held  in  Toronto.  Wednesday,  Thursday  and  Fri- 
day, June  loth,  iith  and  1 2th, were  chosen  as  the  dates 
for  the  convention.  The  local  committee  consists  of 
all  members  of  the  Association  residing  in  Toronto, 
with  Mr.  J.  j.  Wright  as  convenor. 

Messrs.  V.  G.  Gossler,  of  Montieal,  A.  A.  Dion,  of 
Ottawa,  and  J.J.  Wright,  Toronto,  were  appointed  a 
commit  lee  to  award  prizes  for  papers  of  superior 
merit. 

It  is  expected  that  the  coming  convention  will  be 
largely  <itt ended,  especially  by  the  western  members, 
and  that  the  programme  will  combine  in  a  profitable 
degree  instruction  and  pleasure. 
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The  ' '  Canadian  Electrical  Hews  ' '  has  been  appointed  the  official  paper 
of  the  Canadian  Electrical  Association. 
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The    numerous   fatalities  from 
Grounding  of        electric  shocks  which  have  oc- 

Secondary  Wires. 

curred  at  various  recent  dates, 
and  in  locations  so  close  as  to  bring'  the  matter  home 
to  us  with  peculiar  reality,  lend  increased  importance 
to  the  already  live  point  of  grounding  secondary  wiring. 
The  large  majority  of  lighting  work  is  now  performed 
from  alternating  current  circuits,  which  means  that  the 
streets  are  covered  by  a  network  of  lines  carrying  a 
potential  of  not  less  than  1,000  volts,  more  likely  twice 
this.  In  addition  to  this  there  are  arc  light  lines  and 
those  of  the  telephone  and  telegraph  companies,  to  say 
nothing  of  the  overhead  trolley,  the  whole  forming  a 
combination  calculated  to  make  one  feel  that  crosses 
between  the  secondary  and  other  lines  carrying  poten- 
tials which  may  or  may  not  be  dangerous,  are  more 
likely  to  be  the  rule  than  the  exception.  Further, 
there  is  the  possibility  of  connection  being  made  in  the 
transformer  itself,  though  this  is  rather  remote,  the 
quantity  and  quality  of  the  insulation  used  in  modern 
apparatus,  as  evidenced  by  records  extending  over  a 
considerable  period,  making  breakdowns  of  this  char- 
acter almost  unheard  of.  On  the  other  hand,  it  is 
almost  impossible  to  guard  against  crosses  being  made 
outside  the  transformer,  because  storms,  falling  trees 
and  broken  wires  may  produce  contacts  at  the  most 
unlikely  and  inaccessible  places.  In  view  of  this  fact, 
that  one  cannot  surely  prevent  abnormal  voltages  from 
some  time  or  other  getting  onto  the  secondary  lines,  is 
it  not  desirable  to  absolutely  prevent  their  power  of 
harming  the  users  of  the  service  by  wiring  it  solidiv 
and  firmly  to  a  good  ground  ?  This  may  render  im- 
perative the  use  of  better  construction  th  n  is  some- 
times put  into  interior  wiring,  but  it  also  means  abso- 
lute immunity  for  those  handling  it,  which  is  admittedly 
an  end  much  to  be  desired. 


The  past  month  has  seen  the 
A  New  Transmission,  starting  of  One  of  the  notable 

transmission  plants  of  Canada, 
namely,  the  Shawinigan  system,  which,  as  our  readers 
are  aware,  has  sold  its  output  for  the  city  of  Mon- 
treal to  the  Lachine  Rapids  Company.  The  line  is  the 
longest  which  is  operating  in  this  country,  namely,  80 
miles,  there  being  at  present  but  one  other  projected 
installation,  that  from  Niagara  to  Toronto,  which  will 
transmit  over  a  greater  distance  than  this,  in  addition 
to  being  the  longest  it  will  also  enjoy  the  distinction  of 
carrying  the  highest  line  potential,  50,000  volt-,  now 
in  use  in  this  country.  In  this  respect  also  it  is  prob- 
able that  for  some  time  to  come  the  Toronto-Niagara 
line  will  be  the  only  one  whose  voltage  will  be  carried 
to  as  high  a  point  as  this  ;  possibly  it  may  be  run 
slightly  above  it.  Another  point  in  which  the  system 
is  unique,  at  any  rate  on  this  side  of  the  line,  is  that 
the  line  wire  is  aluminum,  which  is  but  natural  in  view 
of  the  close  business  interests  between  the  po^ver  com- 
pany and  that  which  manufactures  this  material.  There 
is  but  comparatively  little  data  available,  as  the  result 
of  experience,  regarding  the  behavior  of  this  metal' 
under  the  extremely  low  temperatures  which  prevail 
during  parts  of  the  year  throughout  the  region  in 
which  the  company  operates,  and  the  results  obtained 
will  he  watched  with  great  interest  by  electrical  interests 
the  Continent  over.  Previous  to  their  contracting  for 
this  power  the  Lachine  Company  were  carrying  load 
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up  to  the  full  maximum  capacity  of  their  apparatus,  so 
that  the  addition  to  their  plant  puts  them  in  a  position 
to  now  care  for  much  more  business.  In  this  connec- 
tion it  is  perhaps  to  be  expected  that  rumours  regard- 
ing rate  cutting  in  the  effort  to  obtain  new  business 
will  be  rife,  but  it  is  to  be  hoped  that  this  will  not  come 
to  pass.  A  rate  war  is  always  bad  in  the  long  run  for 
the  principals  concerned,  besides  having  very  injurious 
effects  on  the  business  in  other  cities,  in  which  the  im- 
pression is  very  likely  to  get  abroad,  even  though  it 
may  be  quite  unjustified,  that  the  companies  operating 
in  these  localities  are  asking  too  much  for  their  pro- 
duct, and  that  a  wholesale  reduction  in  their  prices  is 
justifiable  and  to  be  expected  by  the  public. 


The  subject  of  wireless  telegraphy 
Wireless  TelegrsLphy  is  receiving  a  great  deal  of  at- 
tention just  now  in  both  the  tech- 
nical and  non-technical  press.  The  latest  aspirant  to 
recognition  is  the  DeForest  system,  the  promoters 
of  which  have  been  giving  demonstrations  during 
the  latter  end  of  February  between  Hamilton  and 
Toronto.  According  to  the  newspaper  reports  experi- 
ments more  or  less  successful  have  been  conducted  at 
various  points  in  the  States,  and  at  the  present  moment 
plans  are  practically  completed  for  the  establishment  of 
various  stations  on  the  California  coast,  in  view  of 
which  the  object  of  the  local  demonstrations  does  not 
immediately  appear.  The  principle  at  the  sending  end 
does  not  seem  to  differ  very  materially  from  that  of 
the  other  systems  which  are  being  exploited,  the 
usual  high  voltage  transformer  with  condenser,  spark 
gap,  and  tower  being  used.  At  the  receiving  end  the 
main  part  of  the  equipment  consists  of  an  anti-coherer, 
so  called  because  its  operation  is  the  reverse  of  the  re- 
ceiving device,  the  coherer,  in  other  systems.  This 
latter  instrument,  normally  of  high  resistance,  becomes 
a  good  conductor  when  subjected  to  the  influence  of  a 
discharge  and  when  in  this  condition  allows  the  pass- 
ing of  a  secondary  or  relay  current  which  in  turn  gives 
a  signal  readable  bj  the  operator.  On  the  other  hand, 
the  anti-coherer  of  DeForftst,  a  mixture  of  oil  and  water, 
is  normally  a  good  conducior,  but  when  a  current 
from  the  receiving  pole  passes  through  it  it  becomes, 
through  the  formation  of  gas  bubbles,  of  high  resist- 
ance. The  flow  of  current  is  then  interrupted,  this  al- 
ternate starting  and  stopping  being  made  audible  to 
the  receiving  operator  through  the  medium  of  a 
telephone. 

In  this  connection  Mr.  Peter  Cooper  Hewitt  has  just 
announced  another  application  of  the  principle  involved 
in  his  mercury  vapor  lamp,  this  lime  as  an  adjunct  to 
wireless  telegraph)  equipments.  The  oscillating  dis- 
charges from  the  sending  station  have  hitherto  been 
produced  by  a  condenser  discharging  through  air  across 
the  jrdinary  spark  gap  arrangement  of  two  brass  balls. 
Thi'  method,  while  fairly  satisfactory,  has  always  been 
a  scurce  of  difficulty  in  one  particular,  namely,  that  the 
rat  ;  of  oscillating  or  discharging  varied  tremendously 
wi  n  variations  in  the  state  of  the  atmosphere  and  the 
sur.'ace  of  the  brass  spheres.  This  variation  is  most 
objectionable  in  wireless  telegraphy,  as  it  prevents  a  re- 
ceiving instrument  being  turned  to  receive  impulses 
from  a  sender  operating  at  a  given  rate  of  oscillation, 
a  condition  obviously  impossible  if  the  rate  is  constant- 


ly varying.  Mr.  Hewitt  now  finds  that  his  mercury  va- 
por tube  makes  a  most  excellent  interrup- 
ter, producing  a  very  large  number  of  oscil- 
lations per  second  and  at  an  absolutely  regular 
rate  of  speed,  two  most  desirable  points.  It 
would  thus  appear  as  if  Mr.  Hewitt  had  discovered  a 
principle  which  will  allow  wireless  telegraphy  to  make 
more  pronounced  progress,  and  which  is  entitled  to  be 
classed  in  importance  with  the  original  investigations 
of  Mr.  Marconi. 


In  bygone   days  the  question  of 

rlct^Ji^!  P°^^''         ^  factory, 

either  one  in  operation  or  one  to 
be  built,  was  settled  with  but  very  little  discussion,  one 
large  prime  mover,  and  perhaps  very  unfavorably 
situated  at  that,  being  the  only  plan  available.  To- 
day there  are  several  methods  to  choose  from,  each  of 
which  has  its  own  particular  'field,  but  year  by  year  it 
is  coming  to  be  more  generally  conceded  that  electrical 
driving  has  many  points  which  entitle  it  to  be  con- 
sidered as  the  most  suitable  in  the  large  majority  of 
manufacturing  establishments.  Users  of  power  are 
divided  roughly  into  two  large  classes,  those  who  buy 
their  power  from  some  other  public  or  private  producer, 
and  those  who  control  their  own  steam  or  water  plants. 
Those  in  the  former  division,  aside  from  the  fact  that 
it  is  practically  the  only  way  in  which  power  is  offered 
as  a  commercial  article,  naturally  use  electrical  ma- 
chinery as  their  transforming  agent  because  of  its 
lower  fire  risk  and  greater  cleanliness  and  convenience, 
but  in  the  second  case  it  is  sometimes  a  moot  point  as 
to  whether  or  no  the  expense  of  an  electric  dis- 
tributing system  is  justifiable.  Material  for  ordinary 
products  represents  approximately  fifty  per  cent,  of  the 
cost  of  an  article,  labor  or  time  in  other  less  direct 
forms  comprising  some  forty-five  per  cent,  and  power 
the  balance.  From  this  it  will  be  seen  that  when  con- 
sidering the  choice  of  a  system  mere  economy  of  trans- 
mission is  but  a  secondary  feature,  because  the  power 
item  is  such  a  small  proportion  of  the  total  cost.  On 
the  other  hand,  presuming  that  any  given  method  of 
power  enables  a  reduction  to  be  made  in  the  item  of 
labor,  it  will  at  once  be  evident  that  the  aggregate  cost 
will  be  materially  affected,  and  modern  practice  is 
demonstrating  more  and  more  that  the  electric  motor, 
by  reason  of  the  great  facilities  which  it  offers  for  a 
wide  range  of  speed  control,  is  a  most  satisfactory 
agent  for  producing  this  desirable  end.  There  are, 
of  course,  a  great  many  manufacturing  processes 
which  do  not  require  variable  speeds,  but  on  the  other 
hand  there  are  an  immense  number  which  do,  and  to 
these  latter  the  individual  system  of  electric  drive,  a 
motor  to  each  machine  or  tool,  is  peculiarly  suited  as 
offering  a  means  of  materially  reducing  the  cost  of  the 
goods  produced  by  greatly  increasing  the  output  of  the 
various  operators  and  the  machines  which  they  control. 


The  Cataract" Power  Conipan)',  of  Hamilton,  Ont.,  are  having 
plans  prepared  for  an  enlarg'enient  on  an  extensive  scale  of  (heir 
plant  at  DeCew  Kalis.  The  proposed  improvements  will  include 
the  enlargement  of  both  the  power  house  and  the  canal. 

Messrs.  James  Robinson,  M.P.,  C.J.  Coster  and  Thos.  M. 
Robinson,  of  St.  John,  J.  McDavitt  and  Edward  Payson  Hrown, 
of  New  York,  are  applying  for  incorporation  as  the  Aluminum 
Production  Company  of  New  Brunswick,  Limited,  with  capital  of 
$1,000,000.    The  chief  place  of  business  will  be  Newcastle,  N.B. 
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THE  DE  FOREST  SYSTEM  OF  WIRELESS 
TELEGRAPHY. 

The  attention  ot  Canadians  has  been  drawn 
to  the  De  Forest  System  of  Wireless  Telegraphy  by 
the  experiments  which  are  now  beini^  conducted  for 
transmitting  messages  between  Toronto  and  Hamillon, 
and  the  incorporation  of  the  De  Forest  Wireless  Tele- 
graph Company  of  Canada,  Limited.  It  was  expected 
that  a  public  test  would  have  been  made  before  this 


Transmitting  Apparatus,  De  Forest  System  of 
Wireless  Telegrappy. 


time,  but  arrangements  have  not  yet  been  fully  com- 
pleted. 

The  inventor  of  this  system  of  wireless  telegraphy  is 
Dr.  Lee  de  Forest,  an  American  only  twenty-nine  years 
of  age.  He  is  a  graduate  of  Yale  University,  where 
he  studied  electrical  oscillation  for  six  years.  He 
entered  the  employ  of  the  Western  Electrical  Com- 
pany, of  Chicago,  and  there  continued  his  experiments. 
His  first  outdoor  test  was  made  in  Chicago  in  igoi.  Later 
he  removed  the  scene  of  his  experiments  to  New  York. 
During  the  naval  manoeuvres  off  the  New  England 
coast  last  summer,  he  established  stations  at  Fort 
Wadsworth  and  Fort  Hancock,  which  were  bought  up 
by  the  United  States  Signal  Corps.  The  tests  made 
under  the  auspices  of  the  Navy  Department  are  said  to 
have  been  very  successful,  forty-eight  words  a  minute 
being  sent  between  Washington  and  Annapolis. 
These  two  stations  are  separated  by  thirty-six  miles 
entirely  overland,  consisting^  of  rough,  hilly  country 
heavily  wooded.  German  and  French  wireless  tele- 
graph engineers  who  have  essayed  to  cover  this 
distance  have  pronounced  it  equal  to  180  or  200  miles 
over  salt  water.  The  Slaby-Arco  and  Braun  German 
systems  and  the  Ducrete  and  Rochefort  systems  from 
France  have  all  been  tried  over  this  range.  Though 
exhaustive  experiments  were  made,  the  Slaby-Arco 
system  was,  it  is  said,  the  only  foreign  system  which 
was  able  to  transmit  intelligible  messages,  and  this 
only  after  careful  tuning  of  the  two  sets  of  instruments. 
The  De  Forest  apparatus  was  in  use  by  the  Naval 
Board  three  weeks,  and  no  difficulty  whatever  was 
experienced  in  covering  the  distance  from  the  start. 
No  tuning  was  required.  This  results  from 
the  extreme  sensitiveness  of  the  De  Forest  receiver  and 
the  positive  and  powerful  action  of  the  transmitter 
employed. 

The  De  Forest  anti-coherer,  being  a  current-operated 
device,  is  best  placed  at  a  current  loop  or  static  node, 
that  is,  at  the  base  of  the  antenna,  which,  it  is  said, 


accounts  for  its  operating  where  the  coherer,  or 
potential-operative  device,  is  uninfluenced.  Inasmuch 
as  the  attaching  of  an  earth  connection  to  one  side  of 
the  receiver  compels  a  static  node  there,  it  was  found 
that  signals  continued  to  be  received,  even  when  a 
length  of  wire,  inductive  or  non-inductive,  was  inserted 
between  it  and  the  base  of  the  antenna,  even  when  this 
length  amounted  to  that  of  the  antenna,  or  more. 

At  Annapolis  and  Washington  the  Navy  Department 
had  masts  180  feet  in  height.  From  these  hung  a  fan 
of  five  wires,  ot  an  average  length  of  200  feet.  The 
ground  connections  consisted  of  two  copper  plates, 
2x6  feet  each,  buried  6  feet  below  the  surface.  During 
the  tests  an  officially  recorded  speed  of  35  words  the 
minute  was  maintained,  and  many  of  the  test  dispatches 
were  in  the  Navy  Code.  Press  dispatches  were  con- 
tinually exchanged,  and  the  value  of  "wireless"  as  a 
news  transmitting  medium  was  interestingly  demon- 
strated when,  after  the  runaway  accident  to  Secretary 
of  the  Navy  Moody,  at  Annapoli-,  the  De  Forest 
operators  at  Washington  had  the  news  to  the  press 
and  the  Navy  Department  fully  thirty  minutes  before  it 
was  known  by  telephone  or  telegraph. 

The  ideas  embodied  in  the  receiver  and  sender  have 
done  away  entirely  with  the  coherer  at  the  receiving 
station  and  the  induction  coil  at  the  sending  end.  In 
the  coherer  heretofore  almost  invariably  used  as  the 
receiving  instrument  in  space  telegraphy,  the  great 
dray'back  is  the  necessity  for  a  tapping  or  decohering 
device,  with  the  complication  of  apparatus  this  involves, 
its  uncertainty  of  action,  and,  most  important  of  all, 
the  time  lag,  with  limited  speed  of  signal  transmission 
thus  made  inevitable.  To  the  new  receiving  device 
its  inventor  has  applied  the  name  "responder",  a  term 
first  suggested  as  one  suitable  for  any  resistance  device 
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sensitive  to  electric  radiations,  regardless  of  any  theory 
ot  the  particular  action  involved.  The  device  is  not  an 
"anti-coherer",  for,  although  the  action  of  the  i.lectric 
waves  upon  the  new  receiver  is  to  cause  a  sud  en  in- 
crease in  its  resistance,  similar  to  that  observe  i;  with 
the  arsenic  or  lead-peroxide  "coherer",  yet  this  effect 
is  due  to  an  entirely  different  action.  Just  wh;-,t  this 
action  is  and  the  mode  of  operation,  as  well  as  t  \e  full 
theory  involved  and  the  conditions  governin  f,  have 
been  the  subject  of  careful  and  painstaking  si.ienlific 
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research.  The  responder  appears  to  be  extremely 
sensitive  in  its  action,  and  is  instantly  and  automatic- 
ally restored  to  its  normal  condition  of  high  electrical 
resistance  at  the  cessation  ot  the  Hertz  impulse.  This 
automatic  restoring  quality  of  the  responder  allows  an 
ordinary  telephone  receiver  to  be  used  to  good  advant- 
age at  the  signal  receiving  device.  In  this  one  hears, 
as  it  were,  the  sound  of  the  spark  at  the  sending  in- 
strument, for  however  rapidly  these  sparks  follow  one 
another,  the  responder  restores  itself  to  its  original 
condition  after  each,  and  is  thus  able  to  respond  to  the 
succeeding  impulse.  Thus,  by  employing  an  induction 
coil  and  Wehnelt  interrupter  with  an  adjustible  platinum 


Dr.  Lee  De  Forest, 
Inventor  of  the  De  Forest  System  of  Wireless  Telegraphy. 

anode,  for  the  sending  instrument,  a  sort  of  crude 
musical  scale  or  siren  can  be  operated,  and  the  same 
note  is  heard  ascending  or  descending,  by  one  listening 
at  the  telephone  connected  in  the  responder  circuit.  In 
telegraphing,  the  receiving  operator  hears  the  dots  and 
dashes  of  the  Morse  code  in  short  or  long  "ripples", 
very  much  as  the  sending  operator  hears  it  in  the 
sound  of  the  induction  coil's  spark.  This  automatic 
restoring  quality  of  the  new  responder,  therefore,  al- 
lows a  speed  of  signal  transmission  limited  only  by  the 
ability  ot  the  receiving  operator  to  read.  It  desired, 
an  ordinary  relay  may  be  substituted  for  the  telephone 
and  the  signals  received  on  the  Morse  sounder.  The 
telephone  is  preferred,  however,  on  account  of  the 
greater  simplicity  of  the  receiving  circuit  thus  made 
possible,  comprising,  as  it  then  does,  be.->ide  the  re- 
sponder, only  choke  coils,  the  necessary  resistance,  a 
cell  of  battery  and  the  telephone.  The  responder  has 
been  found  to  work  besl  on  a  small  current.  Thus, 
with  one  ordinary  dry  cell  several  thousand  ohms'  re- 
sistance is  included  in  circuit.  The  normal  resistance 
of  the  device  is  about  50  ohms,  increasing  to  1,000  or 
more  under  the  influence  of  the  electric  impulse. 

The  De  Poorest  system  makes  no  claim  to  syntonic 
methods,  but  introduces  several  novel  features.  It  is  the 
only  system  using  a  generator  of  the  transformer  type; 
current  from  an  engine-driven  alternator  having  a  po- 
tential of  500  volts  is  stcpped-up  by  a  commerical 
transformer  to  a  voltage  of  20,000  or  higher,  the  os- 
cillator is  connected  in  series  with  the  antenna  and 
earth  and  is  of  the  open-circuit  type;  the  resonator  is 
also  of  the  B.  C.  type,  and  operates  an  anti-coherer, 


through    a  transfoimer,  as  in  the  Marconi,  Braun  and 

Guarini   receivers;    the   impulses    are   translated  into 

Morse  b}-  head  telephones  through  the  responder  like 
that  ot  the  Slaby-Arco  portable  system. 

THE  BELL  TELEPHONE  COMPANY. 

The  annual  meeting  of  the  Bell  Telephone  Company- 
was  held  in  Montreal  on  February  26th.  The  state- 
ment for  1902  showed  that  5,623  subscribers  were 
added  during  the  year  and  that  the  total  number  of 
sets  of  instruments  now  earning  rental  are  48,481. 
The  company  now  owns  and  operates  377  exchanges 
and  553  agencies;  2,655  miles  of  wire  were  added  to 
the  Long  Distance  system  in  1902  ;  ot  these  1,042 
are  in  the  Ontario  Department,  1,240  in  the  Eastern 
Department,  and  373  in  the  North-Western  Depart- 
ment. The  long  distance  lines  now  owned  and 
operated  by  the  company  comprise  26,848  miles  of 
wire  on  6,991  miles  of  poles. 

The  total  receipts  for  the  year  were  $2,085,134.26 
and  the  expenses  $1,580,831.39,  leaving  a  net  revenue 
of  $504,282.89,  from  which  was  paid  out  $411,860.40 
in  dividends. 

Officers  and  directors  for  the  ensuing  year  have  been 
elected  as  follows  :  C.  F.  Sise,  president  ;  Hon.  R. 
MacKay,  vice-president  ;  Robert  Archer,  Hugh  Paton, 
Charles  Cassils,  F.  P.  Fish,  W.  R.  Driver  and  Thomas 
Sherwin. 

Additional  property  adjoining  the  head  office  in 
Montreal  has  been  purchased,  and  at  an  early  date  a 
new  building  will  be  erected  to  meet  the  requirements 
of  the  growing  business  of  the  company. 

THE  LINEMAN. 

Thin  scattered  ranks  of  snow 

Stampede  along  the  street, 
And  sag^g^ing  wires  betray  the  slow, 

Chill  mischief  of  the  sleet. 
In  homely  garb  of  toil. 

With  tools  of  quaint  device, 
The  lineman  comes,  his  shouldered  coil 

Grey  with  a  rime  of  ice. 
Unpraised  adventurer. 

He  climbs  enchanted  towers. 
And  mend<i  tlie  magic  threads  that  stir 

Tne  world's  remotest  powers. 
From  heights  wind-desolate 

His  torch-flame  cheerless  blue, 
(Red,  red  the  hearth  where  loved  ones  wait 

The  winter  twilight  through). 
Lineman,  what  hindoreth 

That  message  I  would  hear? 
Canst  mend  the  web  'twixt  Life  antl  I")eatli  ? 

Canst  gain  responses  clear  ? 
I  call,  but  still  behold 

No  spark  of  answering  fire  ; 
Oh,  for  some  lineman  true  and  bold 

To  mend  that  broken  wire  ! 
— William  Hurd  Hillyer,  in  Lippincoit's  Magazine. 


The  citizens  of  Sydney,  N.  S.,  recently  lendereil  a  banquet  to 
Signnor  Marconi,  which  was  one  of  the  most  successful  functions 
of  the  kind  ever  held  in  the  Maritime  Provinces.  The  dinmg 
room  of  the  Sydney  Hotel  w.is  beautifully  decorated  with  (lowers 
and  the  electrical  display  was  pn  a  most  elaborate  scale.  At 
opposite  ends  of  the  table  were  placed  two  miniature  Marconi 
towers,  representing  respectively  the  stations  at  Table  Head  and 
at  Poldlui,  Cornwall.  Between  these  two  stations  an  electric 
spark  flashed  at  intervals,  signifying  the  passing  of  wireless 
messages.  The  distinguished  inventor,  in  responding  to  the 
toast  of  the  evening,  stated  that  tiie  cost  of  establishing  a  irans- 
Atlantic  wireless  telegraph  service  was  less  than  $200,000,  while 
it  cost  $4,000,000  to  lay  an  Atlantic  cable.  His  company  were 
under  contract  lo  transmit  messages  for  ten  cents  a  word,  but  he 
would  not  be  surprised  if  in  the  near  future  wireless  messages 
were  flashed  across  the  .Atlantic  at  a  cost  of  a  cent  a  word. 
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COMBINED  TELEGRAPH,  TELEPHONE,  ELECTRIC 
LIGHT  AND  POWER  SYSTEM. 

Mr.  Alexandor  .Mi-M;iitii\  St.tik,  Miporiiitoiuloiit  in  Toronto  for 
the  Hell  Telephone  Company,  has  patented  a  novel  .system  by 
means  ol  which  a  subscriber  is  furnished  with  electric  light, 
p»-»vver  and  communication  over  the  sama  circuit  at  the  same 
lime.  In  carryinj;  out  the  purpose  of  the  invention  Mr.  Stark 
uses  a  power  current  transmitted  over  a  main  power  circuit  and 
distributed  at  each  subscriber's  station  to  the  subscriber's  main 
circuit  to  lurnish  him  continuously  with  current  for  his  lamps, 
motors,  and  communication  invtruments  and  maintain  this 
(M)wer  current  at  constant  tension  by  storage  battery  bridged 
across  the  main  power  circuit  between  the  generator  and  sub* 
scriber"s  station.  The  accompanying  drawing  represents  a  dia- 
grammatic view  of  a  complete  system  of  distribution. 

In  the  drawing  (a)  is  the  generator  station,  which  may  contain 
any  number  of  switchboards,  and  (b)  (b')  the  subscriber's 
stations.  Connecting  the  generator  station  with  the  subscriber's 
station  is  a  three-wire  circuit  consisting  of  two  main  conductor 
wires  (d)  (d  )  and  a  main  return  wire  (e).  Tapping  the  main- 
conductor  wire  (d)  and  leading  to  the  subscriber's  station  (b)  is 
the  subscriber's  conductor  wire  (f),  in  circuit  by  means  ot  tlie 
subscriber's  return  wire  (h)  with  the  main  return  wire  (e).  Con- 
nected in  parallel  with  the  subscriber's  conductor  and  return 
wires  are  a  series  of  lamps  (g)  and  a  motor  (g'^).  The  electric 
current  continuously  circuits  over  the  main-conductor  wire  (d)  to 
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the  subscriber's  conductor  wire  (f ),  through  the  lamps  (g),  sub- 
scriber's return  wire  (h),  to  the  main  return  wire  (e).  Tapping 
the  subscriber's  condvictor  wire  (f)  is  the  telephone  conductor 
wire  (i),  leading  to  the  telephone  receiver  ( j),  in  circuit  with  the 
telephone  transmitter  (k),  which  is  connected  with  the  sub- 
scriber's return  wire  (h)  by  the  telephone  return  wire  (o)  and 
interposed  in  the  circuit  between  the  tap  (1)  and  receiver  ( j)  is  a 
resistance  (m).  The  telephone  hook  (r')  is  connected  to  the  line 
wire  (s),  leading  to  the  lip  (t)  of  the  plug  (u),  and  connected  to 
the  line  wire  (s)  is  the  conductor  wiie  (a')  of  the  signal-lamp 
relay  (c'). 

The  subscriber's  signaling  device  (w)  is  tapped  on  the  sub- 
scriber's return  wire  (h)  by  the  wire  (w"),  and  when  the  receiver 
is  on  the  hook  (r')  the  circuit  for  the  current  is  established  over 
the  line  wire  (s)  from  the  central  station  through  the  hook  (r'), 
contact  point  (q),  subscriber's  signaling  device  (w),  and  wire 
(Vi")  to  the  main  return  wire  (e).  Connected  with  the  condenser 
conductor  wire  (p)  are  the  wires  (x)  and  (x"),  forming  the  telegraph 
circuit,  in  which  is  interposed  the  usual  telegraph  instruments 
(y).  Interposed  on  the  condenser  conductor  wire  (p),  between 
the  telegraph-circuit  wires  (x)  and  (x'-),  is  a  condenser  (r),  the 
purpose  of  which  is  to  prevent  the  interrupted  current  of  the 
telegraph  instrument  being  transmitted  to  the  receiver  of  the 
telephone  instrument.    When  the  receiver  has  been  removed 
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fi  oin  the  telephone  hook  (r'),  the  circuit  from  the  central  station 
is  from  the  tip  (t)  of  the  plug  (u),  line  wire  (s),  telephone  hook 
(r'),  contact  point  (q),  condenser  conductor  wire  (p),  telephone 
conductor  wire  (i),  receiver  (j),  and  transmitter  (k)  to  the  tele- 
phone wire  (o)  and  main  return  wire  (e),  and  alsj  over  the  tele- 
graph circuit,  the  telegraphic  messages  being  received  and 
transirtitted  over  the  telephone  circuit  when  the  telephone  hook 
is  in  this  position.  A  similar  system  of  circuits  is  installed  in  the 
subsciiber's  station  (b'). 

Bridged  on  the  main  power  circuit  is  a  storage  battery  (z)  to 
aid  in  maintaining  constant  pressure  of  the  current  as  it  circuits 
from  the  generator  to  the  subscriber's  stations  and  to  remove 
the  effects  of  the  imperfect  commutation  of  the  generator  and 
destroy  the  individual  vibrations  of  the  current  by  a  neutraliza- 
tion of  the  same.  At  the  subscriber's  stations  the  current  con- 
tinuously passes  over  the  subscriber's  conductor  wire  (f), through 
fhe  electric  lamps  (g)  and  motor  (g"),  to  the  return  wire  (h)  and 
main  return  wire  (e).  The  current  through  the  lamps  and  motor 
is  not  interrupted  to  any  noticeable  or  appreciable  extent  by  the 
cutting  in  of  the  telephone  or  telegraph  instruments,  or,  in  other 
words,  the  circuit  of  the  current  from  the  generator  through  the 
lamps  and  motors  is  continuous  and  of  a  sufficiently  high 
potential  to  perform  the  work  required  of  it.  At  the  tap  (I) 
sufficient  current  is  taken  off  the  power  circuit  to  operate  the 
telephone  and  telegraph  instruments  and  passes  through  a 
resistance  (m)  to  protect  the  telephone  and  telegraph  instru- 
ments against  its  high  potential.  The  current  circuits  con- 
tinuously from  the  resistance  (m)  through  the  telephone  conduc- 
tor wire  (i),  receiver  (j),  transmitter  (k),  telephone  return  wire 
(o),  to  the  main  return  wire  (e).  In  the  case  of  the  telephone, 
the  circuit  of  the  current  is  constant  through  the  instruments, 
while  in  the  case  of  the  telegraph  instrument,  the  circuit  of  the 
current  is  interrupted  until  the  telephone  hook  (r')  engages  the 
contact  point  (q). 

Assuming  that  subscriber's  station  (b)  desires  to  communicate 
with  subscriber's  station  (b'),  the  receiver  is  removed  from  the 
telephone  hook  (r'),  when  a  circuit  from  the  generator  (a)  is 
established  over  the  subscriber's  conductor  wire  (f),  resistance 
(m),  condenser  and  telegraph  circuits  to  the  contact  point  (q), 
hook  (r*),  and  line  wire  (s)  to  the  signal  lamp  (v).  The  operator 
at  the  central  station,  after  the  lighting  of  the  signal  lamp, brings 
t he  contact  points  (i")  (j")  into  engagement  with  the  contact 
points  of  the  branch  wires  (k")  (1"),  respectively,  forming  a  cir- 
cuit from  the  line  wire  (s)  through  the  operator's  instrument  at 
the  central  station  and  line  return  wiie  (f)  to  the  main  return 
wire  (e),  putting  the  operator's  instrument  into  communication 
with  the  instrument  at  subscriber's  station  (b).  The  generator 
current  from  subscriber's  station  terminates  in  the  tip  (t)  of  the 
plug  (u),  and  the  operator  on  being  requested  to  connect  sub- 
scriber's station  (b)  with  subscriber's  station  (b'),  inserts  the  tip 
(t)  of  the  subscriber's  plug  (u)  into  the  jack  (t')  of  the  subscriber's 
station  (b'). 

On  the  removal  of  the  receiver  from  the  telephone  hook  at 
subs 'riber's  station  (b')  the  circuit  of  the  current  through  the 
signaling  device  is  broken  and  is  established  over  the  condenser 
conductor  wire  and  through  the  condenser  to  the  telephone 
instrument  and  also  over  the  telegraphic  circuit  and  then  over 
the  telephone  return  wire  to  the  main  return  wire  (e).  The  sub- 
scriber at  station  (b)  is  now  in  communication  with  the  sub- 
scriber at  station  (b'),  the  generator  (a)  continuing  to  furnish 
the  current  for  the  operation  of  the  instruments,  as  well  as  for 
the  operation  of  the  lamps  and  motors  at  both  stations.  When 
the  plug  (i")  is  inserted  in  the  jack  (4)  the  calling  subscriber's 
spring  (x')  moves  against  the  contact  point  (a''),  and  establishes 
a  circuit  from  the  generator  (a)  over  the  tine  wire  (s)  through 
the  disconnect  lamp  (w'),  to  the  line  return  wire  (f),  the  spring 
(x')  and  contact  point  (a"),  forming  part  of  the  plug  switch. 
When  the  generator  circuit  from  the  subscriber's  station  (b)  is 
broken  by  the  receiver  being  hung  on  the  telephone  hook  (r') 
at  subscriber's  station  (b),  the  ciicuit  through  the  disconnect 
lamp  (w')  is  broken  and  the  operator  is  signaled  that  the  instiu 
ments  are  no  longer  in  use,  and  the  plug  (t")  is  then  discon- 
nected from  the  jack  (4)  and  returned  to  its  socket. 


Montreal  is  to  be  the  headquarters  of  the  Canadian  Marconi 
Company,  which  is  now  preparing  to  install  a  wireless  trans- 
continental service  throughout  the  Dominion.  Mr.  John  D.  Oppe. 
of  London,  Eng.,  who  is  to  become  the  manager  of  the  Canadian 
companj',  is  now  fitting  up  a  suite  of  offices  in  Montreal. 
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i   QUESTIONS  AND  ANSWERS  J 

"Engineer":  What  is  the  rule  for  finding  the  horse 
power  transmitted  by  leather  belts?  What  is  the  pro- 
per speed  to  run  them  at?  Which  side  should  run  next 
to  the  pulley  ? 

Ans. — Various  belt  makers  give  different  figures  for 
the  power  which  their  products  will  transmit,  but  for 
average  heavy  double  belts,  running  at  four  thousand 
feet  per  minute,  a  safe  load  is  10  to  12  horse  power  per 
inch  of  width.  The  power  transmitted  will  increase  or 
decrease  indirect  proportion  to  any  change  in  this  speed. 
A  speed  of  4000  feet  per  minute  is  considered 
good  practice,  speeds  appreciably  above  or  below  it 
being  considered  on  the  one  hand  too  high  to  give  en- 
tirely satisfactory  service,  on  the  other  too  low  to  make 
the  cost  of  belting  come  within  reasonable  limits.  In 
single  belts,  the  hair  side  should  run  next  to  the  pulleys, 
on  double  belts  you  must  run  a  hair  side  on  both  the 
ins'.de  and  outside,  because  the  two  flesh  sides  are 
glued  together. 


"J.  R."  :  Will  a  generator  heat  more  on  a  load  of 
say  500  kilo,  volt  amperes  when  the  power  factor  is 
100  per  cent,  and  it  is  therefore  delivering  500  k.  w. 
to  the  circuit,  than  it  will  with  the  same  apparent 
power  but  at  a  lower  power  factor,  in  which  case  the 
actual  energy  delivered  is  less  ? 

Ans. — The  heating  will  be  greater  in  the  latter 
case.  This  at  first  sight  seems  peculiar,  but  it  is  due 
to  the  fact  that  the  less  the  power  factor  the  greater  is 
the  magnetizing  current  required,  from  which  it 
follows  that  the  copper  losses  in  the  field,  and  all  the 
iron  losses,  due  to  the  increased  magnetic  flux,  are 
both  increased.  The  foregoing  is  true  only  if  the  de- 
crease in  the  power  factor  be  due  to  a  lagging  current, 
which  we  presume  is  the  case  in  the  machine  you 
mention.  If  the  current  be  leading,  while  ihe  power 
factor  will  still  be  less  than  unity,  the  heating  will 
decrease  because  the  magnetizing  current  and  flux  will 
both  be  less. 


"  Marine  Engineer  "  :  I  want  to  put  in  a  small  light- 
ing plant  on  a  boat  carrying  165  pounds  of  steam. 
Can  I  get  a  small  engine  to  work  off  that  pressure  ? 

Ans. — It  is  not  likely  that  any  engine  builder  would 
care  to  sell  his  product  to  operate  as  a  single  cylinder 
engine  oft  any  such  pressure,  and  a  compound  in  any 
size  smaller  than  say  100  horse  power  is  not  considered 
good  practice,  but  you  can  get  a  plant  which  will 
give  you  good  service  by  installing  a  redncing  valve  to 
bring  your  steam  pressure  down  to  say  80  or  go  lbs. 
Any  ordinary  single  cylinder  engine,  condensing  or 
non-condensing,  will  work  on  this  pressure. 


"  Lineman  "  :  What  is  the  difference  between  the 
drop  and  the  loss  in  any  given  line  of  wiring? 

Ans — There  is  no  difference  in  direct  current  work, 
they  being  identical.  In  alternating  current  circuits 
the  loss  is  the  power  which  is  actually  absorbed  or  lost 
in  forcing  the  current  through  the  wires,  and  is  numer- 
ically equal  in  watts  to  the  resistance  of  the  line  in 


ohms  multiplied  by  the  square  of  the  current  in  amperes, 
which  is  also  the  rule  for  finding  the  loss  or  drop  in 
direct  current  circuits.  The  drop  in  alternating  current 
lines  is  the  difference  between  the  voltage  delivered  by 
the  generator  to  the  line  and  that  received  at  the  other 
or  load  end.  It  is  equal  to  the  volts  consumed  by  the 
resistance  of  the  line  (the  loss)  plus  that  consumed  by 
the  reactance,  which  may  or  may  not  be  considerable, 
depending  on  the  size  of  the  wire,  the  current  passing 
through  it,  the  frequency  and  the  distance  between 
the  wires.  It  will  thus  be  seen  that  it  is  always  slightly 
greater  than  the  loss,  sometimes  considerably  so. 


"Student":  What  is  the  meaning  of  the  terms  "long 
shunt"  and  "short  shunt." 

Ans. — The  term  short  shunt  means  that  in  a  com- 
pound wound  machine  the  shunt  field  is  connected 
directly  to  the  armature  brushes,  in  which  event  the 
current  in  the  shunt  field  does  not  go  through  the  series 
winding.  In  the  long  shunt  the  opposite  is  true,  the 
shunt  winding  being  connected  to  the  other  end  of  the 
series  field.  The  terms  are  almost  obsolete  now. 
There  is  not  much  difference  between  the  two  methods 
of  wiring,  as  far  as  actual  operation  is  concerned, 
though  the  latter  allows  of  the  machines  being  excited 
direct  from  the  bus  bars,  which  is  sometimes  a  desir- 
able feature. 


"J.  King,  Toronto":  Can  you  inform  me  through 
your  columns  if  water  wheel  governors  have  been  con- 
trolled at  a  distance,  electrically  or  by  other  means, 
anywhere  in  Canada  or  United  States  ?  If  so,  how  is 
the  same  accomplished  ? 

Ans. — The  Lombard  Water  Wheel  Governor  Com- 
pany have  a  type  in  which  the  speed  is  lowered  or 
raised  at  will  by  a  small  motor,  placed  on  the  governor 
itself,  and  which  is  controlled  by  a  switch  placed  at  any 
convenient  point,  irrespective  of  the  location  of  the 
governer  ;  there  may  be  more  than  one  switch  if  it  is 
found  desirable  to  handle  the  governor  from  two  or 
more  points.  The  principle  on  which  the  device  works 
is  that  the  motor,  when  moved  in  one  direction,  short- 
ens the  length  of  the  fulcrum  on  which  the  governor 
balls  swing,  when  rotated  the  other  way  ihe  opposite 
result  is  attained.  The  same  device,  with  slight  modi- 
fication, can  also  be  used  to  start  or  stop  the  wheel 
from  any  point  desired. 


"Reader"  :  Will  you  kindly  intorm  one  of  vour 
readers  if  the  larger  companies  throughout  Canada  use 
a  double  busbar  arrangement  on  their  switchboards 
and  if  these  busbars  are  ever  arranged  so  that  they 
can  be  sub-divided.  It  this  is  done,  can  you  tell  me 
which  ot  the  larger  companies  in  Canada  use  the 
arrangement  ? 

Ans. — The  use  of  double  busbar  equipments  can- 
not be  said  to  be  common  practice  in  Canada,  though 
some  of  the  larger  companies  use  it.  Among  them 
may  be  enumerated  the  London  Electric  Company,  the 
Hamilton  Electric  Light  Company,  the  Ottawa  and 
Hull  Power  Company,  the  Jacques  Cartier  Electric 
Company  and  the  Montreal  Light,  Heat  &  Power 
Company.  The  latter  company  is  the  only  one  as  far 
as  we  are  aware  who  in  addition  to  having  the  two 
sets  also  have  means  of  subdividing  them. 
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INDICATOR  CARDS. 

We  show  on  this  paye  a  set  ot  indicator  cards  taken 
from  a  Robb-Armstrongf  single  valve  engine,  which 
are  almost  as  perfect  as  can  be  obtained  from  a  four- 
valve  engine. 

These  engines  have  a  special  form  of  rocker  arm, 
designed  by  Mr.  A.  G.  Robb,  general  supsrintendent 
of  the  Robb  Engineering  Company,  by  whi.hthe  valve 
is  moved  more  quickly  at  one  end  of  its  stroke  than  at 
the  other,  thus  overcoming  the  irregularity  in  the  time 
of  admission  and  cut-ofF  due  to  angularity  of  the  con- 
necting rod,  which  causes  the  piston  to  move  faster  at 
the  back  end  than  at  the  front  end  of  the  cylinder,  and 
which  in  single  valve  engines  with  the  ordinary  valve 
gear,  gives  irregular  indicator  cards. 

The  Robb  Engineering  Company  has  recently  issued 
a  very  attractive  catalogue,  fully  illustrating  and  de- 
scribing their  engines,  also  giving  views  of  some  of  the 
power  plants  they  have  erected  in  different  parts  of  the 


profit  and  loss  reserve  account,  $36,027.64  ;  balance 
carried  forward  to  profit  and  loss,  $4,833.39,  a  total  of 
$228,733.  The  credit  to  the  contingent  fund  on 
December  31,  1902,  was  $91,070.  The  percentage  of 
total  expenses  decreased  4.75  per  cent,  last  year,  from 
34.02  per  cent,  in  1901  to  29.27  per  cent,  last  year.  In 
1899  they  were  44. 16  per  cent. 

The  following  statement  of  connected  loads  was 
submitted  : 

1900  1901  1902  Increase. 

Incandescent  lamp*;           71.500  87,818  105,348  17,530 

Alternating  arcs                     205  321  392  71 

H.  P.  of  motors  connected    2,716  3,280  2>fi99/i  3^9/4 

Town  of  Lachine   150  185  35 

In  addition  to  the  above,  some  fifteen  fans  and  eight 
heating  irons  are  connected. 

There  was  expended  during  the  year  on  account  of 
capital  $273,424.29.  This  ihcludes  steel  floor  in  power 
house,  conduit  system  and  cables,  cost  of  transmission, 
distributing  lines,  transformers,  motors,  switchboard, 


Indicator  Cards  from  a  Robb-Armstrong  Engine. 


world,  and  we  have  no  doubt  they  will  mail  a  copy  to 
any  person  desiring  one.  Their  address  is  Amherst, 
N.  S. 


THE  LACHINE  RAPIDS  HYDRAULIC  AND 
LAND  COMPANY. 

The  report  of  the  Lachine  Rapids  Hydraulic  and 
Land  Company,  of  Montreal,  submitted  at  the  annual 
meeting  on  February  12th,  showed  a  gross  revenue 
for  the  year  1902  of  $429,936.94,  which  was  augmented 
by  emergency  revenue  due  to  the  Chambly  dam  accident 
to  the  amount  of  $36,027.64,  making  a  total  of  $465,- 
964.58.  Discounts  of  $90,437.89  to  customers  reduced 
the  total  to  $375,526.69.  The  operating  expenses 
were  $112,012.68,  and  the  amount  expended  on  better- 
ments and  repairs  was  $13,831.57,  making  a  total  of 
8125,844.25,  leaving  a  balance  of  $249,682.44.  After 
deducting  interest  charges  and  making  provision  for 
bad  and  doubtful  debts  there  was  left  a  net  profit  of 
$220,952.11.  The  addition  of  balance  of  proht  and 
loss  increased  that  amount  to  $228,733.  Two  half 
yearly  dividends  of  3^^  and  4  per  cent.,  amounting  to 
$147,817.50,  were  paid,  and  the  following  contingent 
accounts  were  provided  for :  Written  to  credit  of 
meter  and  arc  lamp  contingent  account,  $10,054.47; 
carried  to  contingent  account,  $30,000.00;   carried  to 


dams,  head  and  tailraces,  extensions  to  and  connections 
with  the  Shawinigan  station,  out  of  which  the  amount 
of  $21,817.92  was  spent  for  meters  alone. 

During  the  year  the  company  laid  20,371  duct  feet 
of  vitrified  conduit,  three  hundred  feet  of  3"  wrought 
iron  pipe  and  five  manholes,  and  installed  several  ducts. 
There  were  placed  during  the  year  19,397  feet  of  cable 
in  the  city  and  suburbs. 

On  the  subject  of  inspection  the  report  says  :  "Vour 
directors  regret  that  little  or  no  progress  has  been 
made  by  The  Canadian  Fire  Underwriters  to  ensure 
proper  inspection  of  electric  wiring  and  a  better  class 
of  work.  Your  company  is  continuing  to  exercise,  in 
so  far  as  its  interests  are  concerned,  the  greatest 
possible  care,  but  our  efforts  seem  to  be  fruitless  and 
not  appreciated  by  the  Fire  Underwriters,  nor  in  some 
cases  by  the  interested  parties." 

Officers  have  been  elected  for  1903  as  follows  : 
President,  G.  B.  Burland;  vice-president,  Alex.  Eraser; 
managing  director,  W.  McLea  Walbank  ;  secretary- 
treasurer,  Robt.  Whyte. 


At  the  annual  meeting'  of  the  Citizens'  Lisfht  &  Power  Com- 
pany, Montreal,  Messrs.  G.B.  Burland,  Peter  Lvall,  W. M.  Wal- 
bank, J.  H.  Burland,  R.  Wilson-Smith,  M.  P.  Davis  and  L.  H. 
Henaiilt  were  elected  directors,  and  at  a  siihsequent  meotinsj-  of 
the  directors  Mr.  Walbank  was  elected  president,  Mr.  J.H.  Bur- 
land vice-president,  and  Mr.  Robert  White  secretarj'-treasurer. 
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THE  ENCLOSED  ARC  LAMP. 

By  Ralph  Scott. 

It  is  not  the  purpose  of  this  article  to  elaborate  on 
what  has  already  been  said  regarding  the  enclosed  arc, 
but  merely  to  sum  up  in  a  general  way,  for  the  con- 
venience of  the  average  reader,  the  good  points  and 
principles  of  this  type  of  lamp. 

In  the  ordinary  open-arc  lamp  the  carbons  burn  or 
waste  away  so  rapidly  that  for  a  single  night's  illumin- 
ation (with  the  series  street  lamp)  two  sets  of  carbons 
are  required.  Hence  the  advantage  of  the  enclosed 
lamp,  in  which  a  single  set  of  carbons  burns  from  150 
to  200  hours.  In  order  to  accomplish  this  it  is  merely 
necessary  to  enclose  the  carbons,  or  at  1  ast  the  arc, 
in  a  glass  globe,  so  that  the  outside  air  will  have  no 
chance  to  act  on  the  carbon  at  the  arc.  If  this  be 
done  with  a  series  lamp,  however,  it  will  be  found  that 
the  light  given  off  is  greatly  decreased,  the  reason  for 
which  will  be  explained  later.  If  all  the  air  be  ex- 
cluded from  the  arc,  it  will  be  found  that  the  dis- 
engaged particles  of  carbon  will  float  around  in  the 
globe  and  finally  deposit  themselves  upon  the  sides 
and  bottom  of  the  globe  and  in  a  short  time  shut  off^  a 
great  deal  of  light  from  the  arc.  It  is  therefore  ob- 
vious that  a  little  air  is  necessary  to  circulate  in  the 
globe  or  bulb,  so  that  this  uncombined  carbon  may  be 
oxidized.  Moreover,  if  the  globe  were  made  perfectly 
air-tight  the  expanding  gases  would  cause  an  explo- 
sion. The  combination  of  the  carbon  and  the  air  forms 
carbon  dioxide,  which  is  harmless  so  far  as  blackening 
the  globe  is  concerned. 

In  order  to  obtain  this  limited  supply  of  air,  a  small 
opening  should  be  left  in  the  globe  or  above  it, through 
which  a  small  quantity  of  air  may  find  admission.  This 
may  be  accomplished  by  leaving  a  small  air  space  be- 
tween the  upper  carbon  and  the  cap  into  which  it 
slides.  On  no  account  must  an  opening  be  left  in  the 
bottom  of  the  inner  globe,  since  the  globe  will  then 
act  as  a  chimney  and  the  carbons  will  be  consumed 
much  faster.  It  is  therefore  important  to  have  no 
nicks  or  cracks  in  the  bottom  of  the  inner  globe. 

Even  when  a  little  oxygen  or  air  is  admitted  to  the 
globe  a  small  quantity  of  silicon  and  calcium,  which 
are  found  in  even  the  purest  carbons,  will  form  on  the 
inside  of  the  globe  and  shut  off  a  little  light,  but  in 
some  cases  this  seems  to  improve  the  color  of  the 
light.  This  deposit  may  be  readily  washed  out  by 
dilute  hydrochloric  acid  every  few  months,  and  will 
not  be  found  to  give  much  trouble.  Sometimes  this 
acid  seems  to  attack  or  affect  the  glass  in  such  a  way 
as  to  greatly  increase  its  liability  to  crack  by  uneven 
heating  ;  therefore,  it  should  only  be  used  when  ab- 
solutely necessary. 

In  the  open  arc,  if  the  upper  carbon  be  raised  so  as 
to  increase  the  potential  across  the  arc  to  80  volts, 
it  will  be  found  that  a  flaming,  hissing  and  very  wide 
arc  is  the  result,  and  the  carbons  will  waste  away  very 
rapidly  owing  to  the  free  access  of  the  oxygen  of  the 
air  to  the  arc,  which  now  gives  off  a  great  amount  of 
heat,  but  very  little  light.  If  the  arc  were  enclosed 
the  action  would  become  entirely  different,  the  arc 
assuming  a  quiet,  non-hissing,  non-flaming  condition, 
because  of  the  greater  number  of  uncombined  carbon 
molecules  ;  and,  being  more  compact  and  offering 
more  resistance,  the  arc  gives  much  more  light  and 
less  heat.     The  lighl  produced  by  an   enclosed   arc  is 


due  chiefly  to  the  incandescence  of  the  carbon  vapor, 
while  in  the  open  arc  the  light  given  off  is  produced 
chiefly  by  the  incandescent  carbon  tips,  which  are 
heated  by  the  combustion  of  the  carbon  vapor. 

As  a  higher  voltage  is  required  to  force  current 
across  the  longer  arc  of  the  enclosed  lamp,  the  e.  m.  f. 
may  be  advantageously  increased  to  80  volts  in  a  5- 
ampere  lamp  ;  in  fact,  it  must  have  this  potential 
across  the  arc  or  it  will  not  yield  the  characteristic  re- 
sults of  this  type  of  lamp.  All  attempts  at  changing 
series  lamps  into  multiple  enclosed  lamps  have  been 
failures  for  this  reason.  Some  lamps  may  be  adjusted 
to  increase  the  length  of  the  arc  sufficiently,  but  in 
most  types  this  cannot  be  done,  and  an  enclosed  lamp 
having  only  50  or  even  55  volts  across  the  arc  is  a 
failure,  since  it  sometimes  gives  only  a  little  more 
light  than  an  ordinary  candle. 

A  3^-ampere  enclosed-arc  lamp,  with  80  volts 
across  the  arc,  gives  about  the  same  effective  light  as 
a  series  lamp  using  7  amperes  at  45  volts,  so  that  the 
efficiency  is  much  in  favor  of  the  former  type.  En- 
closed lamps  are  generally  connected  in  multiple 
across  1 10  and  220-volt  circuits  and  in  series  of  two  and 
five  across  220  and  550-volt  mains.  The  standard  220- 
volt  lamp  takes  155  volts  across  the  arc  and  passes 
amperes  ;  the  iio-volt  lamp  takes  80  volts  at  5 
amperes,  the  length  of  the  arc  in  the  latter  case  being 
about  13/32  in. 

In  an  enclosed-arc  lamp  with  a  shunt  coil,  the  dash- 
pot  must  be  stronger  than  in  the  series  lamp  with  a 
shunt  coil,  so  that  the  movements  of  the  carbon  will 
not  be  too  sudden  or  spasmodic.  If  this  provision  is 
not  made,  the  arc  will  be  disrupted  or  broken,  causing 
the  lamp  to  "wink."  In  the  alternating-current  lamp, 
on  account  of  the  low  heat  of  the  arc  and  its  tendency 
to  blow  itself  out,  the  damping  or  dashpot  action 
must  be  very  slow,  and  the  moving  parts  must  have 
considerable  weight,  which  provision  is  unnecessary 
in  direct-current  lamps.  The  disadvantages  of  alter- 
nating current  arc  lamps  are  singing  at  the  arc  and 
in  the  mechanism  and  poor  regulation  ;  in  later  lamps, 
however,  these  troubles  have  been  reduced  to  a  con- 
siderable extent. 

Another  point  worth  consideration  is  the  hissing  in 
arc  lamps.  This  pecularity  is  seldom  observed  in  an 
enclosed-arc  lamp  except  at  the  start  while  the  inner 
globe  is  full  of  air.  Hissing  is  due  to  several  causes, 
chief  among  which  are  the  following  :  The  carbon, 
especially  at  the  crater,  is  in  a  state  of  ebullition  ;  if 
the  current  taken  by  the  arc  is  great,  or  if  the  arc  be 
very  long,  the  arc,  having  so  much  surplus  vaporized 
carbon,  is  attacked,  especially  at  its  widest  position, 
by  the  oxygen  of  the  air, resulting  in  minute  explosions 
or  combinations  of  this  carbon  oxygen,  which  occur 
with  such  great  rapidity  as  to  cause  a  hissing  vibra- 
tion ;  if  the  current  used  is  too  great,  however,  the 
noise  of  the  arc  will  then  assume  a  humming  or  purring 
character. 

In  tlie  enclosed  type  the  distinction  between  tlic 
crater  and  cone  is  not  very  marked  ;  in  fact,  it  is  al- 
most impossible  to  tell  the  difference  between  the 
positive  and  negative  carbon  tips,  both  having  a 
rounded  appearance.  At  the  moment  when  the  cur- 
rent is  shut  off  from  the  lamp,  it  will  be  noticed  that 
the  positive  carbon  tip  is  the  hotter  or  stays  red  the 
longer,  which  is  the  est  applied  to  determine  whether 
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the  lamp  is  «.>.MuiOL-toi.i  correctly  or  not.  When  taken 
out,  the  carbon  tips  possess  a  smooth,  perhaps  pol- 
ished appearance,  and  are  j^enerally  cracked.  The 
carbons  should  never  be  rouijh,  as  this  indicates  that 
too  much  air  gets  into  the  inner  globe. 

The  carbon  tips  from  the  non-hissing  open  arc 
possess  the  following  properties  :  The  cone  is  tapered 
to  an  angle  of  about  70  degrees  and  has  a  small  knob 
of  carbon  deposit  at  its  end  ;  the  crater  is  uniformly 
hollowed  out  and  covers  the  greater  part  of  the  end 
of  the  positive  carbon,  and  there  are  no  fringes  on 
either  tip.  If  the  tips  do  not  show  these  character- 
istics, then  it  may  be  assumed  that  the  arc  has  been 
hissing  or  has  been  passing  too  much  current. 

.A  curious  effect  in  an  arc-lamp  circuit  is  the  follow- 
ing :  Upon  opening  the  circuit  there  is  seldom  more 
than  a  very  small  arc  at  the  switch.  The  reason  for 
this  is  that  any  arc,  however  small,  quickly  introduced 
in  series  with  a  lamp  will  immediately  break  the  cir- 
cuit. For  this  reason  a  considerable  number  of  arc 
lamps  will  give  no  more  spark  at  the  switch  break 
than  an  equal  number  of  incandescent  lamps.  Hence, 
the  switch  will  not  have  to  stand  a  v^ery  heavy  arc  on 
opening  the  circuit.  By  reason  of  this  feature,  con- 
siderable economy  may  be  effected  by  using  snap 
switches  for  this  purpose,  this  type  of  switch  having  a 
longer  life  than  others. 

The  following  rules  should  be  observed  by  those  who 
have  any  arc  lamps  under  their  charge  or  attention  : 

1.  Always  have  the  top  carbon  positive,  that  is, 
hottest. 

2.  Never  allow  the  dashpots  to  stick. 

3.  See  that  the  upper  carbon  does  not  bind. 

4.  See  that  the  clutch  works  reliably  and  smoothly. 

5.  Throw  all  cracked,  "run"  or  nicked  inner  globes 
away. 

6.  Keep  all  contacts  tight. 

7.  Use  no  undersized  or  crooked  carbons. 

8.  Keep  asbestos  washers  in  perfect  condition. 

9.  Always  have  strong  supports  for  suspending 
the  lamps. 

10.  Do  not  allow  resistance  wires  or  coils  to  sag. 
— American  Electrician. 


WATER  POWER  IN  FRANCE. 

An  event  marking  a  new  era  of  prosperity  for 
Grenoble  and  the  region  of  the  Dauphine  was  the 
holding  in  September  of  this  year  of  a  "white  coal" 
convention.  More  than  500  prominent  men  of  science 
— engineers,  polytechnists,  mill  owners  and  manufac- 
turers—from France  and  other  countries  assembled  in 
the  Chamber  of  Commerce  building  and  devoted  their 
time  to  a  thorough  discussion  of  the  utilization  of  the 
water  power  of  the  glaciers  and  mountain  streams  of 
Alpine  France.  During  the  week  excursions  were 
made  in  different  directions  within  a  radius  of  50  miles 
to  inspect  the  score  or  more  of  factories,  where  the 
water  is  already  utilized  for  the  generation  of  electricity, 
the  making  of  paper,  soda,  aluminum,  acetylene,  and 
chemical  products  of  various  kinds,  and  in  general  lor 
the  distribution  of  force. 

The  railroads  of  France  (25,000  miles)  employ  about 
4,000,000  horse  power  and  the  other  industries  about 
2,500,000  horse  power — a  total  of  6,500,000  hors^ 
power  produced  by  steam.  M.  Berges  estimates  the 
hydraulic  forces  of  France  in  her  mountainous  regions 
to  be  10,000,000  horse  power.  Even  at  a  much 
reduced  estimate,  the  measure  of  industrial  development 
possibly  can  readily  be  seen. 


The  streams  and  cascades  have  been  used  to  a 
certain  extent  for  years,  but  not  until  recently,  under 
the  leadership  of  such  enterprising  men  as  Berges  and 
Joya  and  Desprez,  has  this  water  been  "canalized" — 
conducted  by  huge  pipes  from  vast  heights  down  the 
mountain  sides — and,  with  the  aid  of  turbine  wheels, 
made  to  develop  tens  of  thousands  of  horse  power  and 
to  distribute  energy,  heat  and  light  in  all  directions. 

It  is  a  striking  fact  that  the  mighty  energy  cradled 
in  the  glaciers  of  ihe  mountains  and  lying  dormant 
through  the  centuries  should  be  suddenly  set  free  and 
made  to  turn  the  wheels  of  a  hundred  industries  to 
meet  the  needs  of  man.  The  glaciers  are  a  mine  of 
"white  coal"  which,  unlike  the  product  of  the  earth,  is 
inexhaustible,  renewing  itself  from  year  to  year.  In 
1863,  it  was  deemed  a  bold  achievement  to  bring  water 
from  a  height  of  260  feet,  as  at  Uiiage  ;  but  now  M. 
Berges  has  succeeded  in  canalizing  a  fall  of  1,640  feet 
and  another  of  1,804  f^^t-  Epierre  (Savoie),  M. 

Joya  used  a  fall  of  1,935  ^^^t  and  at  Chapareillan  (25 
miles  from  Grenoble)  another  of  2,040  feet — until  this 
year  said  to  be  the  highest  single  fall  in  the  world. 

At  Lancey,  a  few  miles  northeast  of  Grenoble,  the 
water  which  gives  power  to  mills  of  various  kinds  and 
to  the  electrical  plant  which  lights  the  valley  of  the 
Graisivairdan  and  maintains  its  several  tramway 
systems  is  brought  by  three  successive  falls  whose 
total  is  6,560  feet. 

Light  is  furnished  to  the  houses  and  farms  of  the 
vicinity  at  a  very  moderate  cost  ;  for  example  : 

First  lamp,  10  candlepower,  per  year  $4.82 

Second  lamp,  10  candlepower,  do   2.89^^ 

3  lamps  of  5  candlepower  each,  do   2.89^ 

Total  for  5  lamps,  35  candlepower   $10.61^ 

An  average  of  $2.12  per  lamp  per  year. 

Starting  from  the  little  lake  of  Domenon,  among  the 
snow^  ot  the  peak  of  the  same  name,  the  water  is 
drawn  by  pipes  which  tap  the  lake  at  its  bottom  and  is 
carried  to  a  lake  lower  down  the  mountain,  and  from 
this  still  farther  down  to  a  third  lake,  whence  the 
conduits  bear  it,  always  at  a  certain  gradient,  to  the 
factories  below,  where  it  yields  an  equivalent  of  10,000 
horse  power. 

As  illustrating  the  enormous  pressure  of  the  water 
thus  canalized,  the  pipes  in  many  cases  (as  below)  are 
as  much  as  3  meters  30  millimeters,  or  10.83  ^^^t' 
diameter.  The  tunnel  under  the  Thames  at  London 
has  a  diameter  of  about  1 1  feet,  but  this  is  for  a  distance 
of  30  meters,  or  98^  feet,  only.  The  Societe  Hydro- 
Electrique  de  Fure  et  Morge  at  Grenoble,  which  utilizes 
the  waters  of  the  torrent  Drac,  near  Vizille,  has  4,600 
meters,  or  15,092  feet  (of  which  8,200  feet  are  in  steel 
plates  and  6,892  feet  in  wired  cement),  of  piping  with 
a  diameter,  as  stated,  of  10.83  f^^t- 

This  installation  permits  the  distribution  of  force  to 
the  extent  of  3,500  horse  power,  under  a  tension  of 
26,000  volts,  for  a  distance  of  40  miles  to  factories  in 
Moirans,  Voiron  and  Rives. 

Grenoble  will  soon  be  lighted  by  electricity,  the 
power  being  supplied  by  the  Electro-Chemical  Society 
of  the  Romanche,  which  has  its  works  in  the  village  of 
Livet  (altitude  1,794  feet),  ^7  rniles  distant  from  this 
city.  The  valley  of  the  Romanche  was,  until  recent 
years,  sparsely  populated  ;  to-day,  within  a  distance  of 
12  miles,  there  are  already  installed  six  establishments 
for  the  making  of  paper,  wood  pulp,  acetylene,  alum- 
inum, etc.,  and  for  the  generation  of  electric  force. 

The  stream  itself  is  fed  by  the  powerful  fjlacial 
reservoirs  of  the  Massifs  of  the  Belledonne  and  the 
Pelooux — range;  of  mountains  (in  altitude  from  9,800 
to  13,000  feet)  on  either  side  of  the  valley;  and  in 
winter  and  summer  alike,  this  water  supply  is  unremit- 
ting and  abundant. 

With  Grenoble  thus  lighted  as  it  were  by  the  melting 
snows,  and  furnished  with  a  new  motive  force  tor 
turning  its  industrial  wheels,  it  may  well  deserve  its 
title  of  "the  White  Coal  Capital. "—Report  of  C.  P.  H. 
Nason,  U.  S.  Consul,  at  Grenoble. 
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STEAM  ACCOUNTED  FOR  BY  THE 
INDICATOR. 

The  expression  which  forms  the  title  of  this  article 
is  frequently  used  in  connection  with  the  reports  of 
engine  tests,  and  it  sounds  very  complicated  to  the 
amateur  engineer,  but  it  refers  to  one  of  the  most 
simple  things  that  are  given  high  sounding  names. 

If  none  of  the  steam  was  wasted  on  its  way  to  the 
cylinder,  nor  in  the  cylinder  after  it  arrives  there,  the 
steam  accounted  for  by  the  indicator  would  equal  the 
amount  of  water  pumped  into  the  boiler,  but  the  differ- 
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ence  is  frequently  30  per  cent.,  and  sometimes  it  is 
much  more. 

However,  we  do  not  need  to  trouble  ourselves  about 
this  difference  now,  as  the  two  qualities  refer  to  different 
things  altogether,  which  have  no  connection  in  many 
cases. 

The  cylinder  of  a  steam  engine  measures  the  steam 
out  of  a  boiler  the  same  as  a  milk  man  measures  milk 
out  of  his  large  cans  with  a  quart  measure.  When  we 
know  the  amount  taken  out  at  each  stroke  and  the 
number  of  strokes  per  minute,  we  can  decide  how 
many  cubic  feet  are  used  in  that  time,  and  multiplying 
this  by  60  gives  the  consumption  per  hour,  in  cubic 
feet.  Finding  the  weight  per  cubic  foot  due  to  the 
stated  pressure,  and  multiplying  these  two  factors 
together,  gives  the  weight  used  per  hour. 

The  process  is  illustrated  as  follows  :  Let  F'ig.  i 
represent  the  cylinder  of  an  engine,  with  the  head 
removed.  Measuring  this  we  find  it  20  inches  in 
diameter.  The  area  is  20  X20X.7854,  equals  314 
square  inches. 

Replacing  the  head  and  proceeding  to  take  a  diagram 
gives  the  result  shown  in  Fig.  2.  There  are  two  ways 
of  measurvtig  the  steam  that  are  commcfply.  used  in 
practice,  one  of  which  is  to  find  out  how  ijiuch  is  used 
up  to  the  point  of  cut-off,  and  the  other  Is  to  take  the 
whole  capacity  of  the  cylinder,  using  the  terminal 
pressure  for  this  purpose.  We  believe  this  is  the  best 
plan,  but  will  explain  the  other  first. 

The  point  of  cut-off  took  place  at  seven-eighths  of 
an  inch  from  the  end  of  the  diagram,  which  was 
originally  four  and  one-half  inches  long.  This  means 
that  the  cut-off  took  place  at  one-fifth  stroke.  As  this 
engine  has  a  strok3  of  forty-two  inches  the  cut-off 
took  place  at  8.4  inches,  therefore  in  order  to  find  the 
cubical  contents  of  the  cylinder  up  to  the  point  of  cut-off. 
the  area  in  square  inches  is  multiplied  by  the  length 
traveled  by  the  piston  when  the  cut-off  valve  closed, 
and  as  the  result  should  be  stated  in  cubic  feet  it  is 
necessary  to  divide  by  1,728.  Then  314x8.4^  1,728 
1.526  cubic  feet. 

This  engine  revolves  eighty  times  per  minute,  making 
160  strokes.  Then  1.526x160=244.  i()  cubic  feet  per 
ininute,  or  14,649  per  hour. 

There  was  a  No.  40  spring  in  the  indicator  when  this 
diagram  was  taken,  therefore  by  measuring  from  the 
atmospheric  line  to  the  point  of  cut-off,  with  a  No.  40 


scale,  the  pressure  is  found  to  be  98  pounds,  but  we 
must  know  the  absolute  pressure  for  all  of  these  calcu- 
lations, which  is  15  pounds  more  than  the  gauge 
pressure  in  all  places  near  the  sea  level,  and  98+  15  = 
1 1 3  pounds. 

One  cubic  foot  of  steam  at  113  pounds  pressure 
weighs  .2586  pound,  therefore  the  total  weight  per  hour 
is  14, 640X.  2586=3,875  pounds. 

The  area  of  this  piston  is  314  square  inches,  and  its 
speed  is  560  feet  per  minute,  therefore  the  horse  power 
constant  is  314x560-=- 33,000=5.328.  The  mean  ef- 
fective pressure  is  52.4  pounds,  therefore  when  this 
diagram  was  taken  the  engine  was  developing  5.328X 
52.4=279  horse  power.  Dividing  the  total  weight 
accounted  for  by  the  horse  power  developed  shows  that 
3,786-^279=13.5  pounds  are  accounted  for  per  horse 
power  per  hour.  This  is  a  very  low  result,  but  is 
correct  according  to  this  rule.  If  we  add  30  per  cent, 
for  condensation,  etc.,  it  brings  the  total  up  to  17.5 
pounds  per  hour  for  each  horse  power  developed. 

Proceeding  to  illustrate  and  explain  the  rule  for 
finding  the  water  accounted  for,  taking  the  pressure  at 
release,  or  in  other  words  at  the  end  of  the  stroke,  we 
must  find  the  cubical  contents  of  the  whole  cylinder. 
The  area  is  314  square  inches  and  its  length  is  42 
inches,  therefore  314x424-1,728=7.63  cubic  feet  per 
stroke. 

Another  way  to  calculate  the  contents  is  to  multiply 
the  number  of  cubic  feet  to  the  point  of  cut  off,  by  the 
denominator  of  the  fraction  used  to  designate  the  point 
of  cut  off  as  a  part  of  the  whole  stroke.  In  this  case 
it  is  1-5,  therefore  1.526x5=7.63  cubic  feet  per  stroke 
as  before. 

This  means  73,248  per  hour  at  27  pounds  pressure, 
as  this  is  the  absolute  terminal  pressure  shown  by  this 
diagram,  and  its  weight  is  .0673  pound  per  cubic  foot. 
This  accounts  for  73, 248X. 0673=4, 929.59  pounds  per 
hour. 

As  the  engine  develops  279  horse  power  the  indicator 
accounts  for  4,929.59^279=17.66  pounds  per  horse 
power  per  hour.  If  we  add  30  per  cent,  for  leakage, 
condensation,  etc.,  it  makes  a  total  of  22.95  pounds 
per  horse  power  per  hour. 

This  is  probably  right  for  this  engine,  although  it  is 
a  good  record  for  a  non-condensing  engine.  The  high 
pressure  and  economical  point  of  cut-off  are  in  its 
favor. 

The  rule  which  determines  the  water  used  by  taking 
the  pressure  at  release  seems  to  be  the  best,  because  it 
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takes  account  of  any  steam  that  may  leak  in  after  the 
cut-off  valve  closes,  still  it  does  not  show  the  water 
wasted  by  a  leaky  exhaust  valve.  We  have  omitted 
the  clearance  in  this  illustration. — W.H.  Wakeman,  in 
the  Tradesman. 


NOTICE. 

Tlic  Slierbrookc  .Stieet  Railway  Company  is 
looking  for  a  competent  man  to  take  cliarge  of 
car  repairs.  He  must  be  familiar  with  General 
Ivlectric  equipment  and  uiulerstaiul  wiiuling 
arm.itures. 


Secoi\d-H  dLnd 


1—50  IJght  T.  &  H.  Arc  Machine  12  C.  I'. 
I— Spare  Armature. 
I — Spare  Commutator. 
30— Double  Arc  Lamps. 

Regulator,  etc.,  complete,  all  in  good  con- 
dition 

Price,  five-hundred  dollar?  ($500.00)  net  cash. 

THE  R.  E.  T.  PRINOLK  CO., 
Montreal,  Que. 
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HAMILTON  ASSOCIATION  STATIONARY  ENGINEERS. 

An  open  niectinj^  ol  Hamilton  Association  of  Stationary 
Engineers  was  held  in  the  Sons  ot  Eng-land  Hall  early  in 
February,  which  was  well  attended.  Mr.  Thos.  Elliott,  the 
chairman,  after  a  few  preliminary  remarks,  mtroduced  Mr.  Geo.  . 
C'hantler,  who  _i;ave  a  very  interesting'  address  on  "Combustion 
of  Fuel". 

The  siibjocl,  tlio  speaker  said,  luul  occupied  his  attention 
almost  twenty  years,  and  as  the  result  of  his  investigfation,  he 
had  made  a  departure  from  the  principles  as  taug-ht  in  Schools  o* 
Science  to-day.    He  then  defined  the  elements  in  combustion. 

The  atmosphere  is  the  great  fuel  supply  of  the  world.  One 
poimd  of  carbon  requires  two  and  two-thirds  pounds  of  oxygen 
to  form  combustion.  The  atmosphere  is  said  to  be  a  mixture  of 
three  elements.  The  speaker  thought  that  air  is  a  compound, 
just  as  water  is  a  compound,  as  the  proportions  of  the  three 
elements  are  always  the  same,  and  are  held  in  combination  by 
fixed  laws. 

In  this  compound  there  are  two  elements  that  perform  import, 
ant  functions,  the  oxygen  unites  with  the  coal  and  produces  heat, 
but  the  heat  generated  is  in  the  ratio  of  the  amount  of  oxygen 
consumed.  Nitrogen,  under  certain  conditions,  is  combustible. 
With  hydrogen  it  will  produce  combustion,  and  the  result  will  be 
water.  The  water  will  be  slightly  acid,  showing  that  the  nitrogen 
has  entered  into  the  compound,  this  showing  that  nitrogen  is 
combustible.  In  order  to  produce  combustion  it  is  necessary  to 
bring  these  elements  together  under  certain  conditions.  Ele- 
ments such  as  those  above  mentioned  show  evidence  of  heat  by 
color.  At  from  1200°  to  1400°  the  color  changes  to  a  cherry  rea. 
It  assumes  a  deep  cherry  red  at  from  1600°  to  1800°.  At  igoo°  it 
assumes  an  orange  shade,  and  at  2000°  white  heat;  at  2500°  it  is 
dazzling.  The  color  indicates  the  temperature  of  the  fire.  To 
produce  combustion  at  least  1000°  are  required,  at  1400°  combus- 
tion is  more  rapid,  at  1600'  it  is  quite  rapid,  and  so  on  increasing 
as  the  temperature  increases. 

Nitrogen  might  be  called  the  stoker,  it  enters  into  the  fire  in 
combination  with  the  oxygen,  and  when  these  two  elerrents  come 
in  contact  with  the  heated  carbon  or  hydrogen  they  are  separ- 
ated at  the  place  where  combustion  takes  place.  Nitrogen  is 
not  only  the  stoker  that  carries  the  oxygen,  but  it  is  a  great  ab- 
sorbent of  heat,  and  also  conveys  that  heat  to  the  surrounding 
bodies  and  carries  it  to  the  point  at  which  it  is  to  be  utilized. 

The  analysis  of  coal  shows  that  it  contains  about  85  per  cent, 
carbon  and  5  per  cent,  hydrogen;  of  the  carbon  about  35  per 
cent,  is  free  carbon.  This  free  carbon  and  hydrogen  when 
heated  pass  off  through  the  chimney  as  smoke.  It  this  can  be 
burned,  a  great  saving  of  fuel  will  be  the  result.    Just  along  the 


front  edge  ol  the  fire  you  have  the  Jflame  of  combustion,  over 
your  fire  bed  the  flame  ot  incandescent  gas,  and  no  combustion 
can  take  place  at  this  point  because  there  is  no  oxygen  and  also 
because  carbon  dioxide  is  present.  Carbon  dioxide  will  distin- 
guish fire,  and  you  cannot  support  combustion  in  the  absence  ot 
oxygen.  It  this  carbon  dioxide  can  be  eliminated,  and  a  supply 
of  oxygen  supplied,  then  this  smoke  can  be  burned,  and  a  great 
saving  of  fu^l,  as  has  been  said  before,  will  be  the  result.  Then 
to  burn  coal  to  the  best  advantage,  it  is  necessary  to  bring  it  in 
contact  with  two  supplies  of  oxygen,  and  these  must  be  distrib- 
uted properly  over  the  fire  bed.  The  point  is  this,  adjust  your 
plans  so  that  you  bring  heat  and  air  together  to  consume  the  gas 
as  it  is  liberated,  and  then  bring  another  supply  to  burn  your 
coke.  The  conclusion  is  that  to  burn  soft  or  hard  coal,  burn  it 
from  the  top,  with  a  top  draft,  and  in  this  way  you  can  retain  it 
and  transmit  it  to  the  point  where  it  is  to  be  utilized. 

At  the  conclusion  of  the  address  it  was  moved  by  Mr.  R.  C. 
Pettigrew,  and  seconded  by  Mr.  W.  Sweet,  and  unanimously 
carried  that  the  thanks  of  the  meeting  be  extended  to  Mr. 
Chantler  for  his  valuable  contribution. 


THE  ECLIPSE  GASOLINE  ENGINE. 

Our  readers  will  note  the  advertisement  of  D.  McKenzie  & 
Company, of  London, Ont., on  anotherpage  of  this  issue.  This  com- 
pany's works  at  298  Richmond  street  are  now  turning  out  station- 
ary, marine  and  automobile  gas  and  gasoline  engines. 

With  a  keen  appreciation  of  the  necessities  of  the  market  they 
have  designed  the  Eclipse  engine,  and  offer  it  as  their  result  of 
many  years'  experience  in  gas  engine  construction.  Great  sim- 
plicity is  tfje  characteristic  of  the  engine. 

The  governor  is  the  well  known  Eclipse  throttling  type,  and 
has  been  used  with  marked  success  for  the  most  exacting  service, 
and  on  engines  used  for  driving  dynamos  for  incandescent 
lighting.  The  speed  of  the  engine  may  be  quickly  changed  to 
any  speed,  or  intermediate  speed,  from  100  to  800  revolutions  per 
minute,  by  simply  moving  a  small  screw  on  the  governor  while 
the  engine  is  running.  The  crank  shaft  is  the  best  grade  of  steel, 
the  throw  being  turned  from  solid  metal,  which  adds  to  the 
strength  of  the  crank.  The  igniter,  which  is  an  important  part  of 
any  gas  engine,  is  of  the  improved  Eclipse  electric  tpye  and  it  is 
claimed  works  perfectly  in  all  kinds  of  weather. 


A  new  switch-board  will  be  installed  this  year  by  the  Corpora- 
tion of  New  Westminster,  B.C.,  and  later  in  the  year  it  wilj 
probably  be  found  necessary  to  make  further  additions  to  the 
electric  plant. 


^-   v«   T  H  E   V  V 

"TRITON" 


MARINE- 


Gasoline  Engine 

Simplest,  Safest  a.nd 
Most  R.eliaLbIe. 

Hamilton  Motor  Works 

Ha.milton.  CainaLdaL. 

358   Catharine   Street  North. 


'Engines  in  successful  operation  from 
Halifax  to  Vancouver." 


Eieotricai  ReDair&GonstruciionGo. 

Electrical  Contractors 

We  manufacture  Electrical  Ma- 
chinery for  Plating,  Lighting  and 
Power,  from  }(  to  10  h.p. 

We  have  Electric  and  Water  Fans 
and  all  Electric  Supplies. 


Send  for  estimates  and  prices  to 
40  Sheriff  Street 

Cleveland,  Ohio. 

Dynamos  and  Motors  Repaired. 


SPARKS. 

The  Canadian  Casualty  &  Boiler  In- 
surance Company  has  been  incorporated 
with  power  to  carry  on  business  in  On- 
tario. Special  attention  will  be  given  to 
insurance  of  boilers.  Mr.  A.  C.  C.  Din- 
nick  is  manager  of  the  company. 

Mr.  H.  B.  McGiverin,  of  Ottawa,  has 
made  application  to  Parliament  for  a 
charter  for  a  steam  or  electric  railway  to 
be  constructed  between  Toronto  and 
Hamilton.  The  names  of  those  behind 
the  scheme  have  not  been'announced. 

Parry  Sound,  Ont.,  has  a  municipal 
electric  light  plant,  recently  purchased 
from  a  private  compan)'.  The  result  of 
the  first  year's  operations  has  not  been 
very  satisfactory,  as  according  to  a  cor- 
respondent of  the  North  Star,  a  deficit  is 
shown  of  $1,621.58.  The  expenses  were 
$7,694.84  and  the  revenue  $6,073.26. 

Owing  to  a  technical  flaw  in  the 
by-law  passed  by  the  town  of  Berlin 
authorizing  the  purchase  of  the  gas 
and  electric  light  systems,  the  purchase 
money  cannnt  be  pair)  over  for  the  period 
of  three  months.  Meanwhile  the  council 
are  trying  to  arrange  with  the  present 
owners  to  allow  the  works  to  be  taken 
over  and  operated  at  once  by  the  muni- 
cipality, which  will  probably  be  agreed  to 
provided  proper  guarantees  are  furnished. 
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The  citizen.s  of  Tweed,  Ont.,  are  considering  the  prospects  for 
establishing  an  electric  light  plant. 

Roderick  J.  Parke,  electrical  engineer,  of  Toronto,  has  been 
authorized  by  the  Dominion  Government  to  prepare  plans  for 
introducing  electricity  on  the  Welland  Canal.  It  is  proposed  to 
light  and  operate  'he  canal  electrically,  but  the  lighting  only 
will  be  installed  during  the  coming  summer. 


VINCENT 


BRONZB  DISCS 


Outlast  All  Others 

Therefore  it  Must  be 


ECONOMY 
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TO   USE  OUR 

Globe  and  Ga-te  Valves 

VINCENT  VALVE  CO., 

SANDUSKY,  OHIO,  U.  S.  A. 
46  COLBORNE  STREET,  TORONTO,  ONT. 


SWEDISH  CHARCOAL  IRON  SHEETS,  BARS,  RODS,  STRIPS  AND 

STAMPINGS. 

134  UPPER  THAMES  ST. 

LONDON,  ENG. 


Magnet  Forgings,  Slabs,  Bars 
in  the  Rough  and  Machined. 


TURNER  BROS., 


Telegraphic  Address,  'Shbetiron',  I<ondon. 


Established  1870. 


MILD  STEEL  CASTINGS  FOR  MAGNETS 


mflGNET   STEEL  FOR  TELEPHONES 


Discs  over  5  teet  diameter 

and  Plain  Circles 
Sheets  up  to  66  in  wide 


The  Sao  Paulo  Tramway  Light  &  Power 
Company,  of  Sao  Paulo,  Brazil,  is  a  Cana- 
dian enterprise.  The  net  earnings  of  the 
company  in  1902  amounted  to  $700,000, 
which,  after  paying  fixed  charges  of  five 
per  cent,  on  $6,000,000  bonds,  leaves  net 
earnings  of  5^  per  cent,  on  the  capital  of 
7,000,000. 


High  Speed 
P\imps 


We  offer  for  special  duties  the  John 
Stumpf  Patent  High-Speed  Pump  manu- 
factured under  Canadian  Patent  No. 
66295,  dated  February  19th,  tgoo.  Par- 
ticulars and  prices  on  application. 

WATEROUS  ENGINE  WORKS  CO. 

LIMITED. 

BRANTFORD,  ONT. 


THE  PIONEER 

Independent  Telephone  Factory  of  America 

is  owned  and  controlled  by  the 

Western  Teiepnone  Mig.  60. 


This  factory  has  supplied  more  Public  Ex- 
changees with  Telephones  and  Switchboards 
than  any  other. 

We  can  furnish  anything  needed  in  the  Tele- 
phone Line  ;  and  sell  apparatus  outright 

Direct  from  Factory  to  Consumer. 

Our  new  Central  Energy  and  Lamp  Signal 
Systems  are  "up-to-date'  and  ahead  of  com- 
petitors. 


Western  Telepiione  ManulaciiirlnQ  GoiiiDaiii! 

OfficeB  :  CHICAGO.  ILL..  U.S  A.       Factories:  WINTHROP  HARBOR,  ILL..  U.S.A. 
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TRADE  NOTES. 

The  Haiiiiltoii  Motor  Works,  1  laniiltoii,  are  so  busy  with 
orders  that  they  are  inslallin);  a  lot  nuue  machinery  and  a  much 
larger  power  plant  to  enable  them  to  keep  up  with  their  work. 
Thev  are  also  taking  on  more  hands  and  look  for  a  very  busy 
year. 

The  Nernst  Lamp  Company,  of  Pittsburgh,  having  secured 
piitent  and  selling  rijjhts  in  Canada,  is  now  making  arrange- 
ments Jor  establishing  a  factory  in  the  Dominion  for  the  manu- 
facture of  their  product.  This  move  is  not  only  necessarv  in 
order  to  conform  with  the  Canadian  laws  of  commerce,  but  is 
also  advisiiblo  in  order  10  meet  the  rapidly  increasing  demands 
for  this  lamp. 

The  Pittsburgh  Transformer  Company,  whose  product  is 
marketed  in  Canaila  bv  the  R.  K.  T.  Pringle  Company,  Limited, 
Montreal,  is  distributing  an  unusually  interesting  booklet  on  their 
transformers.  The  cover  design  of  this  publication  consists  oi  a 
photographic  view  of  the  city  of  Pittsburgh  surroundea  by  a 
border  in  grey.  The  view  of  the  city  just  mentioned  is  printed 
in  three  colors  and  is  a  rem.irkably  handsome  specimen  of  three- 
color  work.  .Although  small,  it  is  surprising  with  what  dislinct- 
ness  the  details  of  the  view  are  brought  out.  Pittsburgh  lies 
upon  a  point  of  land  between  the  Monongahela  and  the  Allegheny 
rivers,  which  converge  to  and  from  the  Ohio  river.  On  account 
of  the  fact  that  there  is  probably  no  other  city  in  the  United 
Stales  which  has  occupied  such  a  large  share  of  public  attention 
during  the  last  two  years  as  Pittsburgh  has,  no  doubt  the  illus. 


tration  which  the  Pittsburgh  Transformer  Company  has  thus 
made  use  of  will  be  of  considerable  interest. 


MICA  §  ROCK  DRILLS 

Miners  ami  exporters  of  Electrical  M:ca,  and  sole  agents  for  Jackson 
Hand  Power  Rock  Drill  and  Box  Electric  Reck  Drill  for  Canada. 

JOHNSON,  WILLATS  &  CO.,  ""  "V^l'iiy,'.""'' 

Canadian  tested. 
No  more  need  be  said 


CANADA  METAL  CO., 

William  Street,  TORONTO,  ONT. 
Price  list  on  application. 


STEAM  ENGINEERS' 
LICENSES 


Persons  desiring  to  obtain  a  city,  state, 
or  government  hcer.se,  to  operate  a  steam 
plant,  will  tind  "The  Hawkins'  Engineers 
Series"  valuable  assistance,  both  for  study 
and  reference. 

The  library  consists  of  seven  volumes, 
eold  for  fVZ  on  monthly  payments  of  one 
dolUr. 

A  complete  catalog  and  description  of  the 
books  sei:t  on  application. 
Theo.  Audel  &  Co  .  Publisher^;.  1^3  Fifth 

TRADE,  WITH  £N6L/\ND 

Every  Canadian  who  w'ishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  168,  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 

Greer  Tested  Fuse  Wire 


\m  SPOOL  18  PICKED  m  A 


Full  weight  guaranteed  to  each  sp  jol. 
Warranted  to  be  absolutely  uniform,  reliable 
and  accurate.   Send  for  catalog. 

HARVARD  ELECTRIC  CO., 

224-226  South  Clinton  Street 

CHICflSO,  ILL. 


THE  GANflDlflN  HEINE 
SflFETY  BOILER  GO. 

JOHN  J.  MAIN,  Manager. 
Esplanade,  0pp.  Sbeibourne  St.,  Toronto 
HIGH  CLASS 

Water  Tube 
Steam  Boilers 

tor  all  pressuies,  duties  and  fuel. 
From  75  to  600  h.  \>.  each.    N.  B. — We  do 
not  make  small  boilers. 

Referencks  : —  The  Toronto  Electric 
I^ight  Co  ,  Limited  ;  The  T  Eaton  Co. 
I.,imited  ;  The  Massey-HarrisCo.,  Limited, 
The  Gutta  Percha  Rubber  &  Mfg.  Co  , 
Dominion  Radiator  Co.,  Central  Prison 
Foresters'  Temple,  Toronto  City  Hall, 
where  boilers  may  be  seen  working. 


RECENTLY  PUBLISHED: 


THE  Gf\Nf\Dlf\N  Mf\ND-BOOK 
OF  STEf\M  f\ND  BL^EGTRIGITY 


170  Pages,  Illustrated 


BY  WILLIAM  THOMPSON 


In  Strong  Cloth  Binding 


"^^HE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
the  foundation  principles  of  Mathematics^  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

:e>rice  50  CEinsTTS 

T116  G.  H.  Mortimer  Publistiino  Gompany,  ot  Toronto,  Limited 


TORONTO, 

Send  for  Table  of  Contents. 


CANAD \ 


^  TELEPHONES^ 

We  inanufacture  TELEPHONES  for  all  kinds 
of  service  ;  central,  exchange,  factory,  ware- 
house, etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument,  perfect 
in  construction  and  design,  with  no  exposed 
contacts  or  wires,  and  has  many  other  points 
of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Write  us.    Our  prices  are  right. 

John  Starr,  Son  &  Co.,  Limited,  HALIFAX,  N.S. 
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'PHONE  MAIN  2672 

THE  DOWNER 
PATTERN  WORKS 

J.  M.  DOWNER,  Proprietor. 

176  Richmond  St.  West,  Toronto,  Ont. 

The  Largest  and  Mi 


Modern  Equipped  Pattern  Shop  i; 


Patterns  &  Models 

IN  WOOD  OH  METAL. 

Made  to  order  for  Engines, 
Pumps,  Heating  Apparatus, 
Electrical  Work  and  Machines 
of  every  description. 

Please  mention  this  paper, 
the  Dominion. 


are  made  of  first-class 
material  and  put  to- 
gether by  skilled 
workmen. 

STATIONARY 
MARINE  and 
AUTOMOBILE 

all  sizes, 


at  lowest  prices. 


D. 


25  h.:p.  marine  gasoline  engine. 


London,  Ont. 


MANUFACTURED 

^LPHA  ELECTRIC  MANUFACrU 


Front  view  of  this.SwitcK-board  catn  be  seen  in  tKe  Canadian  Engineer. 

^■^  R..  E.  T.  PRINGLE  COMPANY,  u-n  ,ea 

/ 105  Prince  William  St.,  St.  John,  N.  B.  172  Dalhousie  Street 

Branches    18  Toronto  St.,  Toronto,  Ont.  MONTRE  AL. 

'  Representative  at  the  Coast  Frank  Darling,  Vancouver,  B.  C. 
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SPARKS. 

The  Geonjetown  Klectrii-  l.iijlu  Company  iiilonds  adopting  a 
new  type  of  arc  lamp. 

The  C'ouncil  of  Varniouth,  N.S.,  has  decided  {<.->  take  steps 
immediaiely  to  install  an  electric  liijht  plant. 

Mr.  K.  C  Mcl.eay,  proprietor  of  the  electric  lijihl  plant  at 
\Viitfv->rvl,  Onl..  is  considerini;  the  installation  of  new  apparatus. 

The  .Middlesex  &  Elgin  International  Kleclric  Railway  Com- 
pany has  been  granted  a  fifty-year  franchise  to  operate  a  railway 
through  Yarmouth  township  in  Elgin  county. 

It  is  reported  that  James  J.  Hill,  the  American  railway  mag- 
nate, has  purchased  a  large  water  power  at  Grand  Metis,  Que., 
and  that  it  will  be  utilized  in  connection  with  an  e.xtensive  scheme 
of  electric  railways  and  electric  lighting. 

The  employees  of  the  Toronto  Electric  Light  Company  held 
their  first  annual  banquet  in  \Vebb"s  parlors  on  the  evening  of 
February  20th.  Mr.  William  Bourne  presided  and  about  150 
employees  and  their  friends  partook  of  a  sumptuous  repast. 
The  toast  of  "  Our  Guests"  was  responded  to  by  the  manager, 
Mr.  J.  J.  Wright,  and  Mr.  W.  A.  Martin,  and  that  of  "  The 
Operative  Department"  by  Messrs.  Charles  Moseley,  H.  Amos, 
Thomas  Wright  and  H.  Terry. 


Glarkson  School  of  TeGhnoloou 


Thos.  S.  Clarkson  Memorial 
Potsdam,  N.Y. 

Courses  leading  to  degrees  of  Bachelor  of  Science  in  Civil, 
Electrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  engfineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tuition  moderate. 

WM.  S.  ALDRICH,  Director 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

nave  arranged  their  works  for  repair  work  only.  They  keep  armatures  cf  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
f -ctory  is  so  arranged  that  tbey  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


FOR^ALE. 

The  riffhts  to  manufacture  the  Hooper  Mag- 
netic Electric  Brake  will  be  sold  at  a  reafonable 
fig\ire.  The  patents  are  also  for  sale.  Offers 
from  companies  for  local  or  state  rights  solicited. 

This  Hrake  is  considered  by  experts  the  best 
ever  invented.  It  has  been  successfully  tried 
and  thoroughly  tested. 

Tor  particulars,  apply  to 

\V.  D.  EARNGEY, 
Confederation  Life  Building,  Toronto. 


TliG  mm  Insulator 
&  mm  Go. 

MAM  1  ACTl  RKRS  OF 

Standard  Electrical 
Porcelain  Wiring 
Tttbcs,  Knobs,  Cleats, 
and  Porcelain 
Specialties 

AKRON,  OHIO 


ENDERS  WA^ITED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 
Ire    recgnued    medium   for  auvertise- 
ments  tor  Tenders. 


CANADIAN  CONTRACT  RECORD^ 

TORONTO./  .  •    .  c 


LICENSEE   OF  TMC 
TNEV  ELECTffIC  INSTROK 
COMPANV^  PATENTS 


-^V.  IN  CANADA. 


SMERBROOKE.  QUE. 


Saved  $25  per  Month 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

In  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MOHTRBAL  and  TOROHTO 

Circulates  in  Every  Province. 


A  Customer  Says  : — 


We  find  the  lOO  horse  power  engine  liought  from  you  very  sati.staclor)-. 
The  saving  in  fuel  is  about  $25  per  month  over  the  engine  we  were 
running  before. 

(ii.,iii[D,  -  mmin. 

^^B.»r^fi  William  McK^y,  19  McKf^nzie  Crescent.  Toronto. 
AiiKNia  z    Watson  Jack  A-  Co.,  7  St.  Helen  Street,  Montreal. 
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SPARKS. 

The  boiler  shop  now  being'  built  in  connection  with  the  C.P.R. 
shops  in  Montreal  will  be  440  feet  square  and  will  cost  in  the 
neighborhood  of  $1 10,000. 

The  electrical  equipment  of  the  Cornwal  Canal  has  just  been 
completed,  where  thirty-three  of  the  Ampere  Electric  Mfg. 
Company's  induction  motors  were  installed,  most  of  which  were 
in  operation  before  closingof  navigation  last  season. 

The  electric  light  plant  at  Mount  Forest,  Ont.,  is  owned  by  the 
town.  There  are  15  arc  lights  of  2,000  nominal  candle  power 
supplied  by  a  Ball  generator,  and  1,500  incandescent  lights  of  15 
c.p.  each.  A  140  h.p.  VVheelock  entjine  furnishes  the  power.  The 


installation  of  a  larg-er  dynamo  in  the  near  future  is  contemplated. 

The  United  Railway  Company,  of  Detroit,  Mich.,  has  nearly 
completed  a  line  from  Windsor  to  Amherstburg,  Ont.  The 
company  bought  the  right  of  way  from  the  property  owners 
adjacent  to  the  highway,  so  that  the  roadbed  is  not  in  the 
highway  proper,  as  in  most  cases.  Seventy-pound  steel  rails 
made  in  Sault  Ste.  Marie,  Ont.,  are  being  used.  All  bridges  are 
of  steel  and  the  cars  will  be  of  the  latest  suburban  pattern.  The 
road  follows  the  bank  of  the  Detroit  River  all  the  way  from 
Sandwich  to  Amherstburg,  a  distance  of  15  miles.  It  passes 
through  a  rich  and  thickly  settled  territory.  Ainherstburg  has 
alieady  become  a  favorite  summer  resort. 


Water  Gages, 
Gage  Cocks,  etc. 


AUTOMATIC 


«1Y 


INJECTORS 


Greece  Cups, 
Oilers,  etc. 


Send  for  Illustrated  Catalogue.         ^  PENBERTHY  INJECTOR  CO.,  Limited,  Box  568,  WINDSOR,  O.MT. 


flmerican  Circular 

Loom  GoinDanu's 


fltmiL  CONDUIT 


REGISTERED 

MONTREAL  ELECTRIC  COMPANY,  AGENTS. 


The  ORIGINAL  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  eleven  years,  and  handled  by  us  for 
over  eight  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


Mon.tre©Ll  Electric  CompaLi\y, ' 


Instant  shipments  niadt 


898  Notre  DaLtne 
Street, 

Large  stock  of  all  sizes  always  on  hand. 


Montreal 
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SHARKS. 

Ti»e  Allan  Klectru-  Company,  eleclrical  supplies,  Braiilford, 
Ont.,  is  reptirted  to  have  assigned  to  j.  H.  Goiich. 

The  iaiejv»yers  of  Berlin,  Ont.,  have  voted  in  favor  of  taking- 
over  the  elettrii'  light  and  gas  plants  at  a  valnation  of  $100,000. 
The  majority  was  532. 

The  London,  Parkhill  &  Grand  Bend  Electric  Railway  Com- 
pany is  asking  incoqioralion,  to  build  an  electric  railway  from 
London  to  Grand  Bend  via  Parkhill. 

The  town  council  of  I'orl  William,  Ont.,  recently  issued  an 
injunction  restraining  the  Boll  Telephone  Company  from  furtlioi 
extending  their  system  within  the  limits  of  the  corporation. 

The  Rothesay  Water  &  Improvement  Company,  of  Rothesay, 
N.B.,  has  secured  water  rights  and  will  erect  an  electric  power 
station  at  Rothesay-  Hon.  William  Pugslev  is  president  of  the 
company. 

.Mr.  D.  W.  .\ckerman  has  obtained  water  power  privileges  at 
the  mouth  of  the  Severn  river  and  is  organizing  a  company  to 
develop  electric  power.  It  is  proposed  to  develop  ultimately 
5,000  horse  power  and  to  transmit  to  Midland,  Waubaushene, 
Coldwater  and  other  places. 

The  Dominion  Government  has  placed  the  ordei  for  electrical 
equipment  of  the  Lachine  Canal  with  the  R.  E.  T.  Pringle 
Company,  sales  agents  for  the  Ampere  Electric  Mfg.  Company, 
Montreal.  Forty-nine  motors  are  to  be  used  in  operating  the 
lock  gates  and  swing  bridges. 

The  People's  Light  and  Powei  Company,  of  P'redericton,  N. 
B.,  has  applied  for  incorporation  to  supply  electric  light  and 
power  to  the  city  and  suburbs.  The  applicants  and  promoters 
are  Messrs.  Wm.  F.  Chesnut,  Albert  W.  Edgecombe,  John  S. 
Scott,  Gilmore  Brown  and  J.  J.  PVaser  Winslow.  The  capital 
slock  is  S8o,ooo. 

An  important  scientific  discovery  is  reported  to  have  been 
made  at  McGill  University,  Montreal,  the  result  of  the  joint 
experiments  of  Dr.  Howard  Barnes  and  ProL  Tory.  It  consists 
of  remarkable  electrical  effects  on  metal  surfaces  due  to  dis- 
solved air.  The  discovery  is  claimed  to  be  new  in  the  realms 
of  science  and  to  open  up  an  immense  field  for  interesting  re- 
search work. 


TUG 


Canadian 
TnrDine 


Few  Canadians  know  that  Barber's  Canadian 
Turbine  is  the  pioneer  of  modern  American 
wheels.  That  is  the  case, and  we  are  prepared 
to  demonstrate  to  you  that  our  improved  tur- 
bines give  better  results  than  the  highest  grade 
of  United  States  wheels  so  freely  imported  by 
anadians  to  day. 

For  thirty-six  years  we  have  been  carefully 
watching  and  perfecting  details  of  our  turbines. 

Let  us  tell  you  all  about  them  and  our  prices. 

Plans  furnished  and  satisfaction  guaranteed 
in  every  detail  of  our  installations. 

GHAS.  BARBER, 

MEAFORD,  ONT. 


The  McEwen  High  Speed  Automatic  Engine 


The  McEwen  High  Speed  Automatic 
Engine  is  an  honestly  constructed  engine. 

It's  honest  ail  the 
way  through. 

Not  a  single  item 
enters  into  its  make- 
up but  what  has  been 
tested  and  proven 
true. 

For  a  high  speed 
engine  the  McEwen  is 
an  economical  engine. 

Its  regulation  is  per- 
fect and   it   gives  a 
most  satisfactory  ser- 
vice for  the  special  purposes  for  whicli  it 
'v^s  designed. 


OUR  GUARANTEE 


For   street   railway    service,  electric 
lighting,  electric  crane  work,  mine  haul- 
age    or    any  service 
where  loads  fluctuate 
with  rapidity  the  Mc- 


The  engine  shall  not  run  one  revolution 
slower  when  fully  loaded  than  when  run- 
ning empty,  and  a  reduction  of  boiler 
pressure  from  the  greatest  to  that  neces- 
sar)  to  do  the  work  will  not  reduce  the 
speed  of  the  engine  one  revolution. 

Any  engine  failing  to  meet  this  guaran- 
tee becomes  the  property  of  the  purchaser 
upon  the  payment  of  one  dollar. 


Ewen  is  the  ideal  high 
speed  engine. 

Its  guarantee  given 
herewith  proves  our 
contention  that  the 
McEwen  has  almost 
perfect  regulation. 
We  should  be  pleased 
to  send  you  the 
catalogue  of  the  Mc- 
Ewen showing  its  construction  embodied 
in  its  making:. 


THE  WATEROUS  ENGINE  WORKS  CO.,  Limited,  Brantford,  Ont. 

Brarvches  :  Winnipeg  and  Va-rvcouver 
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ESTABLISHED  i84y. 


Chari.es  F.  Clark, 
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Jared  Chittenden, 

Treasurer. 


BFt  ADSTFtEET'S 

Capital  and  Surplus,  $1,500,000. 
Offices  Ihrongho^it  the  Civilized 
IVorlil. 
Executive  Offices 
Nos.  346  and  348  Broadway,  New  York  City,  U.SA 
THE  BRADSTREET  COMPANY  gathers  infoi 
mation  that  reflects  the  financial  condition  and  the  con 
trolling  circumstances  of  every  seeker  of  mercantile 
credit.   Its  business  may  be  defined  as  of  the  mei  bants, 
oy  the  merchants,  for  the  merchants.    In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared, and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.    Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  End 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
erms  may  be  obtained  by  addressing  the  company  or 
ny  of  its  offices.    Correspondence  invited. 

THE  BRADSTREETS  COMPANY. 
Offices  IN  Canad*:    Halifax  N.S.  Hamilton, Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;   St.  John,  N.B.     Toronto,  Ont  Vancouver 
B.C.;   Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man. Western  Canada,  Toronto 


Please  mention  this  paper  when  corres- 
ponding with  advertisers. 


21  Bleury, 
MONTREAL. 


E.  L.  LeBRUy 
31.   de  riLLERS 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTORS 

Bi-polar 
Multipolar 
Direct  Connected 


DYNAMOS 

Power 

Lighting 

Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON 


II 


WAVERLY  PARK,  Neivarh,  N.J..  U.S.A. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 
London  :  Elliott  Bros.,  Century  Works,  Lewisham. 

Paris,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 
New  York  Office  :  74  Cortlandt  Street. 

WESTON  STANDARD  PORTABLE 
Direct-Reading' 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  bridge  Work.  of  extreme  accuracy  and  lowest  consummion  of  energy. 


,  f 

'  'i 


THE  1902  EDITION 

STANDARD  WIRING 

POR  ELECTRIC  LIGHT  AIND  POWER 
ADOPTED 

By  the  Fire  Underwriters  of  the   United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the^nly  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 


Flexible  Leather  Cover,  Pocket  Size,  Retail  Price 


$1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 


.VdvcMtihC  in 


The  Can.vdian  Electrical  News. 


SaLiTisonL 

Turbines 

UNEXCELLED  FOR  USE  IN  ELECTRIC 
POWER  PLANTS. 

Built  Upright  or  HorizontaLl, 

Single  or  in  Pamirs, 

Catalogues  and  Estimates  furnished 
on  application. 

The  Wm.  Hamilton  ManTg  Co., 
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Ness,  M  Hare  n^^te 


TU  T.yv.NES5  ■  \ 


ORERS  OF 


■^1 


SOLE 


AGENTS 


fori  he 


TELEPHONES 


The  b^at  TRANSMfTTEP 
in  t-hp  WurM , 

QUEBEC  AGENT'j 
ror  tho 


Swltcli-Boards  and  flnnunclators 


FIRE  ALARM  APPARATUS  and  ] 
TELEGRAPH  INSTRUMENTS  ® 


"Nessphones,*'  Montreal. 

419  St.  James  St., 

Cor.  Craig, 

MONTR!5.f\L 

Telephone  Main  iioo. 


For  Electrical  Supplies  of  all  kinds. 


Montreal 


The  FIRSTBRQOK  BOX  CO.,  Limited 

King  St.  East,      -  TORONTO 

MANUFACTURERS  OF 

roppiNS, 

SIDE-BUOCKS 

AND  CROSS-ARMS 


WRITE  FOR  PARTICULARS. 


m\ll  UNIVERSITY,  MONTREAL. 


Courses  in  Civil,  Mechanical  and  Electrical 
Engineering ;  Mining  Engineering  and  Metal- 
lurgy ;  Chemistry,  Architecture.  Also  full  courses 
in  Arts,  Law,  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

The  Registrar 


MANGANESE  ^li^. 

FIttor  Spar,  Witheritc, 
Retort  Carbon,  IS' grolfud 

— are  offered  by — 

OTTO  MINNER  &  CO., 

Arnstadt,  Germany. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 

"Every  Factory  in  Canada 
"should  use  the  best  Belting.  Our 
"EXTRA"  brand. 

THE  J.  G.  McLaren  belting  co. 


FACTORY:  MONTREAL. 


TORONTO. 


VANCOUVER. 


THE  ELECTRICAL  CONSTRUCTION 


Company  of  London,  Limited. 

32-40  DuDdas  Street,  London,  Can. — Phone  1103. 
Perfection 
Type 


DYNAMOS 


The  PHILIP  CAREY  MFG.  CO. 

94  IIDfLlllDE  SI,  E. 

Toronto,  Ont. 


MOTOR.S 


Multipolar  or 

Bipolar,  Direct 
Connected  or  Belted. 
High  efficiency.    Designed  for  any   required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 

Estimates  cheerfully  given.     Descriptive  matter  furnished  on 
application. 


Maxufactirkrs 

.  .  .  OF  .  .  . 

85  %  MAGNESIA  ASBESTOS  STEAM  PIPE 
and  BOILER  COVERINGS,  MINERAL  WOOL 

MAGNESIA,  ASBE.STOS,  ASPHALT  MATERIALS, 
CEMENT  and  HAIR  FELT. 

KsTiMArrs  Chekrfui.i.y  Givkn 


CANADIAN 


Electrical  News 

AND  EnQINEERINQ  JOURNAL 


OLD  SERIES,  VOL.  XV  —No.  8 
NEW  SERIES,  VOL.  XIII.— No.  4 


TORONTO,  CANADA,  APRIL,  1903 


PRICE  ID  CENTS 
$i.oo  Per  Year. 


Ttl6 


Wc  make  all  types  and 
sizes 

(UP  TO  500  H.  P.) 

OF 

Direct  and  Alternating 
Current 

Generators 

AND 

Motors 

Our  designs  are  the  latest. 
Our  prices  are  competitive. 
Our  woriLmanship  strictly  high 
grade. 


El6Ciri6  Go..  LI 


TOE^OISTTO. 


Noark  Fuse  Blocks  and  Fuses 

APPROVED  BY  BOARD  OF  FIRE  UNDERWRITERS. 

no  to  20,000  volts, 

Altei^fiatiiig  Of  Dii^ect  Cuttent  Scfvice. 


220 

Volt 

Service 
Boxes. 


500 
Volt 
Car 
Cvit-Outs. 


Interchangeable  Fuse  Plugs  i  to  30  Amperes  and  250  Volts,  for  Edison  Plug  Cut  Outs. 

Write  for  Bulletin  and  Price  List. 

 SELLING  .AGENTS  

^^ADIAN  ^^ERAL  pLECTRIC 

CIMITEO. 

Head  Office      -      TORONTO,  ONT. 

MONTREAL      HALIFAX      OTTAWA      WINNIPEG  VANCOUVER 
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ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  l\>wer  Uevelopmetits  and  Traus" 
missioiis.    Klfctric  Kailways,  l.ighting 
nnd   Tower  Systenis. 
Arbitrations,   Kei>orts,  Etc., 


K.  N.  Pnuiir.>;,  Piesiiicnt. 


Geo.  H.  Olney  2nd,  Secretary-Treasurer. 


ai  F.  PIPS  ElK 


17  ST.  JOHN  STREET 
McKINNON  BUILDING 


MONTREAL 
TORONTO 


(I-.I3Vi:ia?EID) 

MONTRE>f\U  CflNf\Df\ 


RODERICK  J.  PARKE 

.\.  M  C;ui.  Soc.  C.l-:.         M.  Anier.  lust.  O.K. 

CONSULTING  ENGINEER 

Elcctru-  l.iv;lit  ami  IVwcr  rhints.    Long  Distance 
Klcclnciil  I'owcr  Traiisinissiou.  Steam 
and    llydrniilic  Plants.  Estimates. 
Valuations.   Tests.    Reports  and 
Investigations. 
409-^10  Temple  Building,  TORONTO,  CANADA. 

_  ,     .  ,  I  OlTice— Lour  Di.stance,  Main  S047. 

Telephones  ^  Kesidence-North  220.,. 

Telegraphic  address  :  "  Kodparke." 
W.  r.  Code.  Univ.  Edition. 

WALLACE  C.  JOHNSON 

M.T.  Am.  Soc.  C.K.     Mem.  A.n.  Soc.  M  E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

1734  Notre  P.une  Street,  MONTREAL,  P.  Q  , 

.ind  NIAGARA  FALLS,  N.Y 


Sole  Makers  of  the 


Which  are  the  best  for  all  ma- 
chinery bearings,  also  wire  and 
bar  solder.  We  purchase  scrap 
copper  wire  and  brass  scrap 


Syracuse  Smelting  Works 

MONTREAL,  P.Q. 
Head  OflSce  .\meriean  Works,  94  Gold  St., 
New  York  City. 


wiim  mm  m\ 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Amerieanite.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use- 

U.  S.  Factory :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  DoNOHOE,  Agent,  241  Madison  Street. 

ELECTRIC  REPAIR 

AND  CONTRACTING  COT. 

619  Lagauchetiere  Street,    -    Montreal,  Quebec 

//FOGARTY  BROS. 

//    Eleclrlcal  Gontractors  and  Engineers 
//  " 


118  St.  James  Street 


MONTREAL 


Direct  Current  Multipolar 
Generators 


INDEPENDENT  UNITS 

For  your  FACTORY,  your  SAWMILL,  your  STORE,  your 
YACHTS  and  your  STEAMERS,  your  COUNTRY-HOUSE 
or  your  HOTEL. 


The  armatures  will  not  heat. 
The  commutators  will  not  spark. 

The  control  is  automatic,  there  is  no  fluctuation  of  light. 
Taken  altogether  they  are  the  most  efficient  and  the  most 

perfectly  automatic  units  ever  offered. 
Compact  and  light — space  and  weight  minimized. 


Direct-Connected  to  a  throttle-     

governed  Sleeper  Engine. 

Write  us  for  particulars,  catalogs  and  prices. 

The  SLEEPER.  ENGINE  COMPANY,  Limited 

Office  arvd  works,  corner  Darling  a>.nd  Notre  Da.me  Streets,  Montreal 


Stuart-Howland  Go. 

Manufacture  the  most  symmetrical,  substantial  and  up-to-date  line  of 

STREET  RAILWAY  OVERHEAD  AND  POLE  EQUIPMENT 

on  the  market,  and  carry  the  largest  and  most  complete  stock  of 

UQiitinQ,  Sireei  Raiiwau  and  TeieDlione  SuDDii6§ 

in  America. 

261-287  DEVONSHIRE  ST..\  DnCTOlV  IVl  A  <Q 
4-5  WINTHROP  SQ.,  j   DU^SlUn,  JTl/^.^^. 


BRANCH  OFFICE  : 

26  CORTLANDT  ST..  NEW  YORK 
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McCormick  Turbines 

Operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,   Great  Falls,  Montana. 

Head  40  feet.      —       2,800  Horse  Power.      —      300,000  Pounds. 
The  Heaviest  Pair  of  Turbines  Ever  Built. 

WRITE  FOR  CATALOGUE .  .  . 

S.  Morgan-Smith  CompoLny 

YORK,  Penn.,  U.  S.  A. 


WIRES  AND  CABLES  I 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


MONTREAL 


J.  A.  Dawson  (Si  Co. 

STREET  RAILWAY  AND  ELECTRICAL  gUPPLIES 


Wriip,  wire,  or  phone  us  for  prices. 


745  Craig  Street,  MONTREAL. 


The  Goldie  &  McCulloch  Co.,  Limited, 


OMTARIO, 


C  AISTAD  A 


Recently  received  the  following'  unsolicited  testimonial,  wliicli  spe.iks  for  iiself  : 

TORONTO,  Aug.  6th,  90J. 

The  Goi.die  &  McCdm-och  Co.,  Galt,  Ont. 

Dk  r  Sirs  :  — In  our  recent  fire  which,  as  you  know,  was  a  total  wreck,  and  of  which  we  are  .•iendiiij;  yo\i  a  photo  by  this  mail,  we 
had  two  r.oldie  &  McCulloch  safes  in  which  we  kept  all  our  books.  They  have  come  through  the  fire  in  remarkable  shape  and  we  feel 
that  our  praise  for  your  safes  cannot  be  great  enough.  This  fire  was  an  exi remely  hot  one,  the  locality  in  which  these  safes  were  being 
surrounded  by  Ii  ly  and  grain  as  well  as  large  quantities  of  packages,  barrels  and  bo.xes.  VVc  might  sai  that  everything  was  burned  to  :i 
crisp  heavy  iron  being  twisted  and  melted  into  frightful  shape.  We  had  almost  given  up  all  hope  of  being  able  to  get  the  books  and 
documents  from  the  .safes  in  such  a  manner  as  to  make  them  of  any  use  'o  us,  which  we  can  assure  you  would  have  been  a  very  .serious 
matter.  We  were  agreeably  surprised,  however,  on  reaching  them.  While  we  found  the  safes  somewhat  warped  and  bent  on  the  outside, 
yet  all  our  books  and  documents  came  out  in  such  a  manner  that  we  can  get  everything  from  them  all  right.  This  without  a  doubt  was 
an  extremely  hot  fire,  and  the  way  in  which  they  came  through  it  leaves  no  room  for  question  as  to  the  inanner  in  which  they  are  made 
and  the  stuff  they  are  made  of. 

Again  congratulating  you  on  the  safes  you  turn  out  and  trusting  we  will  have  the  pleasure  of  purchasing  from  you  when  we  again 
rebuild,  as  we  know  of  none  better,  we  are.  Yours  truly, 

P.  Mcintosh  son. 


CATALOGUE  AND  ANY  OTHKK  IN  '"OR.MA  riON  ON  APPI4CATION. 


We  Make 


WHEELOC  K  ENGINES,  IDt  AL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  WATPR  WHEELS,  OATMEAL  MILL 
MACHINERY,  FLOUR  MILL  MACHINERY,  WOLF  GYRATORS,  WOOD-WORKING  MACHINERY,  SHINGLE  MACHINERY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION    CLUTCH    COUPLINGS,     FRICTION    CLUTCH     PULLEYS,    SAFES,    VAULTS  AND   VAULT  DOORS, 


ii. 


SPARKS. 

The  \(.'tii;i  Iviiler  lo-.ur.iiiio  I'v:  Inspection  Company  has  been 
iiicvirjK^raied  by  the  OiiL'bfi.'  Lejjisl.il m e. 

riie  Town  Council  ol  Varnioulb,  X.  S.,  have  decided  lo  in- 
stall H  laikjer  ijeneiatvT  aiul  Si  new  i-iulosed  arc  lamps. 

It  has  been  ilecidoJ  to  adopt  the  non-iiiterleience  box  system 
ot"  fire  alarn>  for  the  corporation  ol  \orth  Sydney,  N.S. 

The  Nesbitt  Electric  Company,  of  Victoria,  B.  C,  are  install- 
ing a  new  marble  swiich-boaid  in  the  Vicioiia  Theatre  in  that  city. 

The  town  of  Annapolis  Royal,  \.  S.,  has  been  g-iven  power  to 
borrow  money  (or  tiie  purpose  of  completintj  the  electric  light 
plant. 

The  ratepayers  of  St.  Mary's  Ont.,  will  vote  on  a  by-law  on 
Apiil  17111  to  r.iise  Sb.ooo  for  waterworks  and  electric  I'ght  ex- 
tensions. 

The  City  Engineer  of  \\'iniiipeg,  Man.,  has  been  requested  lo 
report  on  the  cost  of  installing  a  municipal  electric  plant  for  light 
and  power. 

The  ne.xt  annual  convention  of  the  American  Institute  of  P-lec- 
irical  Engineers  will  be  held  at  Niagara  Falls,  N.  Y.,  June  29lh 
to  July  3rd  of  tbis  year. 

.Messrs.  Sutcliffe  &  Muir,  who  intend  erecting  a  flour  mill  at 
Moo>omin,  N'.VV.T. ,  have  in  contemplation  the  installation  of  an 
electric  light  plant  for  lighting  the  village. 

The  Cascade  Water  Power  and  Light  Company,  of  Cascade, 
B.  C,  have  made  arrangements  to  light  the  village  of  Green- 
wood, for  which  purpose  the  transmission  line  from  the  power 
hou!>e  to  the  town  is  now  being  constructed. 

It  is  reported  10  be  the  intention  of  the  Montreal  Light,  Heat 
and  Po.ver  Company  to  develop  the  Soulanges  canal  power, 
which  was  recenllv  purchased  by  that  corporation  from  Mr.  M. 
P.  Davis.  The  power  house  will  be  located  near  the  Ottawa 
river,  and  there  will  be  constructed  a  channel  about  two  miles  in 
length.  It  is  understood  that  no  contracts  for  the  work  have  yet 
been  awarded. 
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The  Lincoln  Electric  Light  &  Power  Company,  of  St.  Cathar- 
ines, Ont.,  have  made  a  proposition  to  supply  electric  light  and 
power  to  Port  Colborne.  The  pnce  named  is  understood  to  be 
about  $20  per  h.  p.  per  year. 

The  Cataract  Power  Company,  of  Hamilton,  are  building  a 

new  sub-station  on  Victoria  avenue,  north  or  Barton  street,  in 
which  the  step-down  transformers  will  be  installed.  The  equip- 
ment will  include  aKo  four  boilers  each  of  500  horse  power,  man- 
ufactured by  the  Sterling  Company,  of  Chicago,  and  two  Goldie 
&  McCulloch  engines  of  1,500  horse-power  each.  The  engine 
shafts  are  24'inches  in  diameter  and  weigh  15  Ions  each. 

The  Stuart  Machinery  Company,  of  Winnipeg,  have  recently 
installed  the  following  plants  :An  electric  light  plant  of  250  lights 
capacity  for  the  Royal  Crown  Soap  Company  ;  a  100  light  plant 
for  Robinson  &  McKenzie  Lumber  Companv',  Cranbrook  ;  t'vo 
sixty  light  plants  for  the  East  Kootenay  Lumber  Company;  30 
h.  p:  motor  for  W.  J.  Boyd  ;  three  motors  for  Gallagher's  abba- 
toir,  and  a  15  h.  p.  motor  for  the  Arctic  Ice  Company. 

Milton,  N.  S.,  has  recently  installed  a  system  of  electric  light" 
ing,  operated  by  water  power.  The  following  is  the  scale  of 
prices,  16  candle-power,  incandescent,  all  night  service  :  Houses 
—  I  lisjht,  $2.50;  2  lights,  $5.00  ;  3  lights,  $7.50  ;  4  lights,  '^9.50  ; 
5  lights,  $1  J. 50  ;  6  lights,  $13.50;  7  lights, $15. 50  ;  8  lights,  $17.00; 
9  lights,  $18.50 ;  10  lights,  $20.00.  All  over  ten  lights,  $1.50 
each.  Store  lights  same  as  house  lights.  Churches,  halls  and 
mills,  $1.00  per  light  up  to  20  lights.  All  above  thai  number  75 
cents  per  light. 

Messrs.  Hunter,  Cooper  &  Company,  of  Winnipeg,  represent 
ing  the  Anglo-  American  Power  Company,  of  Chicago,  have  en- 
tered into  an  agreement  with  the  town  of  Foit  William,  Ont.,  lo 
develop  the  water  power  of  the  Kaministiquia  river  to  the  extent 
of  5,000  horse  power.  The  company  is  to  supply  the  town  with 
1,000  horse  power  as  the  first  instalment  at  $15  per  horse  power. 
The  town  has  tlie  right  to  take  additional  power  up  to  io,ooi> 
horse  power,  as  it  may  require, and  lo  sell  the  power  in  qu.miities 
of  five  horse  power  or  less  ;  $100,000  is  to  be  deposited  in  the 
Bank  of  Montreal  by  the  conip.in\-. 
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The  Special  Advantages  Offered  ip  the  Dodge 
Special  Dynamo  Pulley? 

This  Special  Dynamo  Pulley  has  a  power 
fill  iron  center  with  a  hardwood  rim. 

It  offers  the  best  belt  transmission  surface,  reduces  belt  tension  and  journal  friction  to 
a  minimum;  it  is  perfectly  balanced,  runs  almost  noiselessly  and  will  not  "fly  to  pieces". 
For  high  speed  and  heavy  service,  no  iron   rimmed  or   other  wood  rimmed  pulley  ever  sur- 
passed it. 

Adopted  by  electricians  and  manufacturers  of  generators  the  world  over,  is  sufficient 
evidence  of  its  merits. 

We  are  prepared  at  all  times  to  furnish  designs  and  estimates  for  complele  installations 
and  our  engineers][[are  at  your  service  in  case  you  need  advice  on  knotty  power 
transmission  problems. 


THE  DODGE  MFG.  CO.,  OF  TORONTO,  LIMITED. 
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Westing^house  Fan  Motors 


SedLSon  1903 

For  Alternating  or  Direct  Current  Circuits 
Bracket  or  Desk  Types. 


High  Starting  Torque 
Low  Wattage 

Variable  Speed 


The  same  motor  may  be  used  over  a  wide  range  of  voltages. 
Fan  m  iy  be  turned  in  any  direction. 

For  particulars  address 

Ahearn  &  Soper  Limited 

Ottawa,  Canada 


Type  ''R'^ 

Packard  Transformers 

!  ..S  The  most  economical  and  efficient  transformer  to  be  found  in 
(the  Dominion  is  Type  "R"  Packard  Transformer. 
|j     In  submitlinjj  this  statement  we  stand  ready  to  demonstrate 
^  !he  superiority  of  this  design,  not  only  as  to  economy  in  opera- 
tion, but  as  to  durability  as  well. 

jjf  The  temperature  rise  in  type  "R"  is  remarkably  tow,  it.s  core 
•  ^loss  wonderfully  small,  its  regulation  close,  its  efficiency  remark- 
^  ably  hig-h,  its  insulation, too,  is  well  near  perfect. 

iff  Long  life — close  regulation — high  efficiency,  are  features  of 
type  "R". 

|.\Don  t  you  think  type  "R"  is  worth  investigation?    Our  prelim- 
inary bulletin  will  give  you  some  valuable  information, 
i     We  shall  be  pleased  to  send  it  to  )  Ou. 

THE   PACKARD  ELECTRIC  COMPANY.  LIMITED 

j  ST.  CATHARINES.  ONT. 

'   Eastern  Offices,  4a  St.'  Ry.  Bldg.,  Montreal. 
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SPARKS. 

I'riiice  Alhorl,  \.  W.  1".,  is  installing  an  electric  lipht  plant. 

-Mr.  Skinner  is  said  to  have  abandoned  the  idea  of  installing  an 
electric  light  plant  at  Atwood,  Ont. 

The  ciii/ens  of  Chilliwack,  B.C.,  have  decided  to  take  immedi- 
ate steps  to  install  an  electric  light  plant. 

.Mr.  John  Gait,  C.E.  &  M.E.,  of  Toronto,  has  been  engaged 
to  de>iign  an  electric  light  plant  for  the  corporation  of  Regina, 
\.  \V.  T. 

.\n  expert  will  be  engaged  to  value  the  electric  and  gas  plants 
.Tt  ^\\  aterloo,  of  which  the  corporation  proposes  to  assume 
control. 

The  new  bui!din_i;  tor  the  Canadian  General  Electric  Company 
at  Halifax,  \.  S.,  i>-  now  nearing  completion.  It  is  modern  in 
every  respect. 

.\  public  meeting  has  been  calleil  at  Din  ham,  Ont.,  to  discuss 
ihe  installation  of  an  electric  light  plant  for  street  and  commer- 
cial purposes. 

The  Toronto-Niagara  Power  Company  have  commenced  work 
on  the  construction  of  the  coffer-dam  for  the  intake.  The  con- 
tractors are  Messrs.  Barry  &  McMordie. 

Mr.  -A.  E.  Perkins,  of  Spark  street,  Ottawa,  has  designed  a 
gasoline  engine.  It  is  an  upright  stationary  engine  and  is  said 
to  be  constructed  upon  distinctly  original  lines. 

The  Ontario  &  OuL-bec  Power  Company  is  seeking  incorpora- 
tion, to  develop  water  powers  on  the  Ottawa  River.  Messrs.  T. 
.Ahearn,.A'ex;iiider  Lumsden,Lev  Crannell  and  Hon.  E.H.  Bron- 
son  are  interested. 

The  New  Brunswick  Power  &  Pulp  Company  are  seeking  to 
acquire  the  powers  and  privileges  given  by  the  New  Brunswick 
government  to  the'Grand  Falls  Water  Power  and  Boom  Com- 
pany, of  Grand  Falls,  N.  B. 

The  Raven  Lake  Cement  Company  are  asking  for  tenders  up 
to  April  18th  tor  the  work  only  of  constructing  an  electrical  trans- 
mission line  between  Raven  Lake  and  Elliott's  Falls,  Victoria 


County.  The  head  office  of  the  company  is  at  16  King  street 
west,  Toronto. 

Mr.  Hugh  L.  Cooper  has  been  appointed  resident  engineer  of 
the  Mexican  Light  &  Power  Company,  which  is  composed  of 
Canadian  capi'.alists,  while  Mr.  F.  S.  Pearson  has  accepted  the 
position  of  consulting  engineer.  These  gentlemen  have  left  for 
Mexico  to  begin  work  on  the  plant. 

Mr.  Frederic  Nicholls,  of  Toronto,  manager  ot  the  Canadian 
General  Electric  Company,  has  donated  to  the  Dalhousie  Col- 
lege at  Halifax,  Nova  Scotia,  valuable  electrical  apparatus  for 
use  in  the  chemical  and  physical  laboratories,  including  a  motor 
generator  set  and  switch-board. 

The  light  coiiimissioners  of  Fort  William,  Ont.,  have  accepted 
the  following  tenders  for  additional  electric  plant  :Dynamos,West- 
inghojse  Electric  &  Manufacturing  Company,  Pittsburg  ;  arc 
lamps,  Canadian  General  Electric  Company,  Toronto;  engine 
and  boilers,  Goldie  &  McCulloch  Company,  Gait. 

An  examination  for  the  purpose  of  giving  holders  of  provisional 
certificates  and  apprentices  an  opportunity  of  qualifying  as 
second  and  third-class  engineers  will  be  held  by  the  Inspector 
of  Steam  Boilers  at  Edmonton,  N.  W.  T.,  on  April  14th  and  at 
.Strathcona  on  April  i8th.    The  inspector  is  Mr.  Joseph  Buxton. 

The  Toronto  &  Niagara  Power  Company,  of  which  Mr. 
Frederic  Nicholls  is  vice-president  and  general  manager,  are 
asking  for  tenders  up  to  May  iith  for  the  construction  of  the 
necessary  tale  race  tunnel  in  connection  with  power  develop- 
ment at  Niagara  Falls.  The  head  office  of  the  company  is  in 
the  Home  Life  Building,  Toronto. 

The  town  council  of  Peterboro,  Ont.,  have  under  consider- 
ation a  proposition  for  the  revival  of  the  dormant  street  railway. 
The  American  Cereal  Company,  which  owns  the  controlling 
interest  in  the  Light  &  Power  Company,  which  does  the  city's 
electric  street  lighting  under  contract  at  $65  per  lamp,  offers  to 
amalgamate  the  Light  Company  with  the  Street  Railway  Com- 
pany and  operate  the  road.  The  situation  is  complicated,  how- 
ever, by  the  offer  of  the  Otonabee  Power  Company  to  furnish 
street  lights  at  $32  per  lamp. 


The  real  test  is  actual  operation.  When  all 
has  been  said,  the  fact  remains  that  a  poor 
transformer  cannot  give  a  service  free  from 
burn-outs  or  other  troubles. 

Qviebec-JoLcques  Ca.rtier  Electric  Company. 

Quebec,  Can.,  February  26th,  1903. 

Pittsburgh  Tran.sfor.mer  Company, 
Pittsburgh,  Pa. 

Gentlemen, — Replying  to  your  enquiry  of  the  iith,  we  may  say  that  we  have  .some- 
where in  the  neighborhood  of  200  K.W.  in  Pittsburgh  power  transformers  and  about  900 
K.W.  in  Pittsburgh  lighting  transformers,  ranging  from  1  K.W.  to  15  K.W.  units.  On  an 
average  these  transformers  have  been  in  use  for  three  years.  So  far  we  have  had  four  cases  of 
burn-outs  and  there  is  only  one  case  in  which  the  cause  could  not  be  traced  to  either  lightning 
or  overload. 

We  take  pleasure  in  saying  that  we  consider  the  transformers  have  given  us  entire 
satisfaction  up  to  date,  and  the  careful  test  which  each  transformer  has  been  subjected  to  before 
putting  into  service  shows  that  the  transformers  are  of  a  superior  quality. 

Yours  very  truly, 
QUEBEC-JACQUES  CARTIER  ELECTRIC  CO. 
Edward  Slade,  General  Manager. 

^""^  R^.  E.  T.  Pringle  Company,  Limited. 

SALES  AGENTS  172  Dalhousle  Street,  Montreal. 


Pittsb\irgh  Tre^rvsforrrvers 
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XYLOTITE 
PULLEYS 


THE  ABOVE  PHOTOGRAPH  WAS  TAKEN  FROM  ONE  OF  A  LOT  OF  OUR  52/2x56x6  XYLOTITE  PULLEYS,  WHICH 
WERE  THE  LARGEST  FIBRE  PULLEYS  EVER  MANUFACTURED. 


SPECIFY  XYLOTITE  PULLEYS  ON  ALL  APPARATUS 
WE  MAKE  ALL  SIZES.      NONE  TOO  LARGE  OR  NONE  TOO  SMALL. 

THE  XYLOTITE  MFG.  CO. 

CINCINNATI.  OHIO 
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SPRAGUE    ELECTRIC  CO. 


Iron  Armoured  Flexible  Metallic 

also  tlie  latest  article 
Armoured  Flexible  Interior  Cables. 


Watson  Jack  &  Co.,  Montreal. 


This  pump  excels  in 
high  class  materials 
and  workmanship.  A 
practicall}'  constant 
delivery  is  assured  by 
the  three  cranks  being 
placed  120  degrees 
apart.  The  pump  can 
be  operated  conven- 
iently by  water  power 
—by  belt  from  engine 
or  by  electricity. 

We  man  ufacture 
pumps  of  every  des- 
cription— for  all  pur- 
poses. Our  pumps  are 
standard  in  Canada  for 
excellent  service. 
Write  for  Catalogues. 


-ehe  NORTHEY  GAS 
AND  GASOLINE 
ENGINE 


The  Northey  Gasoline  Engine 
offers  the  best  proposition  in 
the  market  for  cheap,  easily 
handled  power.  The  Engine 
runs  with  practically  no  atten- 
tion— any  boy  can  manage  it — 
running  expenses  very  light. 
Ready  for  work  on  the  minute. 
Suitable  for  running  independ- 
ent electric  light  plants — 
pumping  and  elevator  plants, 
etc.  This  cut  illustrates  the 
H.  P.  size— the  only  vertical 
style  built;  all  other  sizes  are 
horizontal. 

Write  for  Booklet. 


\\\  mm  CO.,  [imiiED,'^ 


970  King 
Street 
■  ubway 


NEW  GUTTMANN  WATTMETER 


A 


FOR 


CURRENTS 


r 

c 

rxTsBavniEslElcTacs^ 
SMCtfO  ELECTRIC  C»f INY 
spswcFiao.iaiNOis.u^.A. 

over- 


load. 


ALTERNATING 

IN  SHORT 

The  New  Meter  is  of  the  sealed  type. 

I Is  correct  on  all  loads  from  two  per  cent 
of  its  capacity  to  fifty  per  cent 


JOHN  FORMAN 


Internal  losses  are  practically  nothing. 
Accuracy  maintained. 
Simplicity  in  design. 
Firmly  constructed. 

Dust,  insect,  moisture  and  water  proof. 
Extremely  light  weight  (10  lbs.) 
Pleasing  in  appearance. 
Reads  directly  in  watt  hours. 
Easily  installed. 
No  complicated  parts. 
No  friction. 

708  and  710  Craig  Street 

MONTREAL 


r 

'J 

THE  JOHN  MgDOUGHLL  GHLEDONIflN  IRON  WORKS.  LIMITED, 


Montreal.  Que. 
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THE  TRANSMISSION  LINE  AND  TERMINAL 
STATION  OF  THE  SHAWINIGAN  WATER 
AND  POWER  COMPANY. 

In  respect  to  distance  and  voltage  the  electric  trans- 
mission system  of  the  Shavvinig-an  Water  &  Power 
Company,  which  has  recently  been  put  into  operation, 
is  the  most  important  in  Canada.  The  current  is  trans- 
mitted from  Shawinigan  Falls  to  Montreal,  a  distance 
of  almost  eighty-five  miles,  at  a  pressure  of  50,000 
volts.  As  it  is  hoped  to  publish  at  a  later  date  a  com- 
prehensive description  of  this  plant,  brief  mention  only 
will  here  be  made  of  the  water  power  development  and 


suburb  of  Montreal.  After  running  across  open  country 
for  a  distance  of  four  and  a  half  miles  from  the  power 
station,  the  line  comes  out  upon  the  Great  Northern 
Railway  of  Canada,  and  from  this  point  it 
runs  westward  through  a  number  of  villages  and  towns, 
until  it  reaches  the  important  manufacturing  town  of 
Joliette,  a  distance  of  45  miles.  From  Joliette  to  Mon- 
treal the  line  follows  the  right  of  way  of  the  Joliette- 
Montreal  branch  of  the  Great  Northern  Railway 
to  the  village  of  Charlemagne,  on  the  bank  of  the 
Ottawa  river,  opposite  the  Island  of  Montreal.  After 
crossing  the  river  the  line  follows  the  course  of  the 


Frequency  Changers  and  Motor  Generator  Sets  in  Terminal  Staiion  of  Shawinigan  Water  &  Power 

Company,  Montrkal. 


generating  apparatus.  The  source  of  supply  is  the 
Shawinigan  Falls,  on  the  St.  Maurice  River,  where  the 
peculiar  formation  of  land  permitted  of  a  remarkably 
cheap  developinent.  A  canal  850  feet  long,  100  feet 
wide,  and  40  feet  deep,  diverts  a  volume  of  water  suffi- 
cient to  produce  75,000  horse  power. 

The  water  wheels  have  a  capacity  of  6,000  horse 
power  under  a  head  of  125  feet,  and  were  made  by  the 
I.  P.  Morris  Company,  of  Philadelphia.  The  genera- 
tors are  of  the  Westinghouse  A.  C,  two  phase,  2,200 
volt,  rotating  field  type  of  a  capacity  of  3,750  k.  w. 
The  current  is  converted  into- three  phase  and  by  means 
of  step-up  transformers  is  raised  to  50,000  volts  for 
transmission,  the  frequency  being  30  cycles. 

THE  TRANSMISSION  LINE. 

The  transmission  line  is  84  3-10  miles  long,  measured 
from  the  generating  station  at  Shawinigan  to  the 
terminal,  or  distributing  station,  in  Maisonneuve,  a 


Montreal  Terminal  Railway  until  it  reaches  the  terminal 
or  distributing  station  in  Maisonneuve.  For  eighty  miles 
of  its  length  the  line  parallels  the  railway  at  a  uniform 
distance  of  43  feet. 

The  line  consists  of  approximately  4,500  cedar  poles, 
lo  inches  in  diameter  at  the  base  and  7  inches  at  the 
■  top,  witn  a  minimum  length  of  35  feet,  the  poles  being 
set  six  feet  in  the  earth,  and  in  line  at  a  distance  of  100 
feet  apart.  The  cross-arms  are  of  Georgia  pine  4^ 
inches  square  and  6  feet  long,  treated  in  liquid  asphalt. 
On  three  pins  inches  in  diameter  and  18  inches 

long  are  mounted  white  porcelain  insulators.  There 
are  approximately  14,000  insulators,  each  weighing 
fifteen  pounds,  which  have  been  tested  to  over  100,000 
volts. 

Each  of  the  three  transmission  cables  is  composed  of 
seven  strands  of  No.  6  B.  &  S.  gauge  aluminum  wire, 
one  strand  forming  a  straight  core,  around  which  are 
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iwisiod  the  reiii.iiiuiii^  six  wires.  The  (.liaineter  of  the 
cable  is  one-half  inch,  and  it  weigl  s  a  tritle  over  2-,! 
ounces  per  lineal  foot.  As  there  are  seven  wires  in 
eajh  of  the  three  cables,  it  follows  that  1,771  miles  of 
alinninuni  wire  were  used  on  the  entire  line,  and  that 
the  total  weiijht  o(  wire  used  on  the  entire  line  was 
over  250,000  lbs.  Tlie  two  lower  cables  throuy^hout 
the  tr.insinission  line  l  un  at  an  approximate  heit.'ht  of 
20  feet  from  the  t;roinu!.  The  ends  of  each  len^^th  of 
cable  are  joined  by  means  of  the  "Mcln  yre"  sleeve 
joint,  an  oval  akiminnm  tube,  with  inside  diameter  of 
^  X  I  inch  and  a  length  of  c)  inches.  The  junction  is 
effected  by  slipping  the  ends  of  the  cab'es  inside  the 
oval  tube,  and  then  twisting-  the  tube,  thus  by  friction 
firmly  binding  together  the  two  lengths  of  the  cable. 


THE  TERMINAL  STATION. 

As  the  Shawinigan  Company  could  not  enter  the 
city  of  Montreal  without  permission  of  the  council,  a 
transforming  station  was  built  in  Maisonneuve  on  the 
outskirts,  where  the  current  is  by  arrangement  handed 
over  to  and  distributed  by  the  Lachine  Rapids  Hydraulic 
&  Land  Company,  which  has  recently  been  absorbed  by 
thj  Montreal  Light,  Heat  and  Power  Company.  This 
terminal  station  is  built  of  brick  in  the  form  of  an  ob- 
long square,  the  dimensions  being  about  95  feet  x  115 
feet.  The  trusses  are  ot  steel,  the  roof  and  floors  of 
concrete  and  steel.  The  station  is  divided  into  two  un- 
equal parts  by  a  heavy  brick  wall  running  lengthwise 
throughout  the  building.  The  Lachine  Company  occu- 
pies a  specially  constructed  wing  of  the  building,  where 
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Dimensions  of  Frequency  Changers,  Shawinigan  Water  and  Power  Company. 


At  a  distance  of  fourteen  miles  from  Montreal,  the 
line  is  carried  across  the  Ottawa  River,  but  as  the  con- 
struction of  the  Great  Northern  Railway  bridge  (over 
•.vhich  it  was  originally  intended  the  line  should  be  car- 
ried) was  not  far  advanced,  it  became  necessary  to 
erect  a  temporary  line  and  advantage  was  taken  of  the 
presence  of  an  island  in  midstream,  which  made  possible 
the  crossing  of  the  river  by  two  spans.  Each  stretch 
of  the  river's  width  is  now  spanned  by  three  i-inch 
steel  cables,  which  are  supported  on  four  towers,  each 
90  feet  high.  The  cables  have  a  tensile  strength  of 
125  pounds  per  square  inch  ;  the  spans  are  1,200  and 
1 ,850  feet  long  respectively.  Under  the  present  ar- 
rangement, the  current  on  arrival  at  Charlemagne  is 
transferred  from  the  aluminum  to  the  steel  cables  ; 
ilirough  the  latter  it  crosses  the  river,  and  at  the  other 
side  passes  from  the  sleel  to  the  aluminum  cables.  The 
insulators  placed  on  the  towers  for  the  support  of  the 
steel  cables  were  made  to  sustain  the  enormous  strain 
of  the  cables  as  well  as  to  serve  as  insulators — they  are 
very  costly,  and  were  specially  prepared  only  after  the 
most  careful  calculations  and  tests  had  been  made. 
L'pon  the  completion  of  the  railroad  bridge  across  the 
Ottawa  River,  aluminum  cables  will  be  strung  across 
tliat  structure,  and  the  steel  cables  now  spanning  the 
river  will  be  retired  from  use. 


is  located  the  switchboard,  etc.,  largely  of  Westing- 
house  manufacture.  In  the  smaller  division  are  the 
step-down  transformers  of  the  static  or  stationary 
type,  with  a  working  capacity  of  2,800  horse  power 
each.  The  transformers,  encased  in  cylindrical 
tanks  15  feet  high  and  yj4  feet  in  diameter,  are  sur- 
rounded by  oil,  each  tank  holding  750  gallons.  The 
pressure  of  50,000  volts,  at  which  the  current  is  trans- 
mitted from  Shawinigan  Falls  to  Montreal,  is  reduced  to 
2,200  volts  to  conform  with  the  voltage  used  by  the 
Lachine  Company. 

The  main  division  of  the  station  is  occupied  by  the 
frequency  changers  and  motor  generator  sets,  manufac- 
tured and  installed  by  the  Bullock  Electric  Manufactur- 
ing Company,  of  Cincinnati,  Ohio,  and  sliown  on  the 
previous  page.  At  present  there  are  instal'ed  only  two 
frequency  changers,  each  of  800  k.w.  normal  output, 
but  capable  of  developing  1000  k.w.  Two  more  sets 
identical  with  those  installed  are  in  process  of  manufac- 
ture and  nearly  completed.  Attention  might  here  be 
drawn  to  the  method  of  placing  these  machines  upon  a 
solid  foundation.  In  view  of  their  great  length  and 
We  ght  it  w'as  deemed  advisable  to  use  "  I  "  beams  (or 
the  SLib-b;ises,  the  beams  bding  tilled  in  solidly  with 
concrete. 

One  of  the  main  features   is  tiie  uiiiqi-.o  yet  simple 
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method  of  starting  the  frequency  changers  or  motor 
generator  sets.  This  is  accomplished  by  means  of  a 
100  h.p.  60  cycle  3-phase  motor  direct  connected  to  an 
85  k.w.  120  volt  generator.  In  this  station  60  cycle  3 
phase  is  always  available  from  the  circuits  of  the  Lachine 
Rapids  Hydraulic  &  Land  Company.  The  exciters  on 
the  frequency  changers  are  used  as  motors  in  startine, 
the  source  of  current  coming  from  the  motor  generator 
set  above  referred  to.  As  soon  as  the  30  cycle  motor 
of  the  frequency  changer  is  synchronized  and  thrown 
upon  the  circuit,  the  60  cycle  motor  generator  set  is 
thrown  out  of  circuit  and  the  exciter  ot  t  e  large  set 
runs  as  a  generator,  which  excites  the  fields  of  both 
machines  of  the  frequency  changer.  By  means  of 
throw-over  switches  this  one  small  60  cycle  motor  gen- 
erator set  will  start  any  number  of  frequency  changers. 

The  third  illustration  shows  the  d  impers  placed  upon 
the  fields  of  both  generators  and  exciters,  which  insures 
speed  being  constant  with  either  machine  of  the  fre- 
quency changer  operating  as  a  motor  ;  thus,  in  case  of 
any  difficulty  at  Shawinigan  the  60  cycle  machine  can 


Section  ok  Rotor  of'Bullock  Generator,  Shownc; 
Dampers. 


be  operated  as  a  motor  from  Lachine  Rapids  current, 
delivering  power  at  Shawinigan  Falls. 


SPEED  REGULATION  OF  INDUCTION 
MOTORS. 

The  simple  induction  motor  is  essentially  a  constant- 
speed  machine-.  This  feature  of  its  operation  has 
many  times  been  urged  against  its  use  for  many  appli- 
;ations. 

Means  of  varying  speed  have  been  known,  but  while 
these  were  very  effective  they  brought  in  objectionable 
features.  Since  the  speed  depends  upon  the  frequency, 
it  of  course  could  be  varied  by  variation  in  the  fre- 
quency. This  method,  says  the  Electrical  Review,  is 
not  generally  applicable,  requiring  as  it  does  as  many 
generators  as  there  are  changes  in  speed.  By  using 
two  motors  and  combining  these  in  cascade  or  con- 
catenation several  speeds  can  be  obtained,  but  the  effi- 
ciency of  the  system  is  poor  and  the  need  for  installing 
two  motors  is  objectionable. 

Where  but  two  or  three  changes  in  speed  are  called 
for,   these  can  be  secured  efficiently  by  winding  the 


motors  so  as  to  allow  for  a  change  in  the  number  of 
poles.     The  changes  are  in  steps  and  not  gradual. 

The  most  generally  applicable  method  of  varying  the 
speed  of  induction  motors  has  been  rheostatic  control. 
By  inducing  non-inductive  resistance  into  the  secondary 
of  the  motors  the  speed  can  be  varied  at  will  and  the 
available  turning  effort  of  the  motor  is  not  decreased. 
This  method  is  unfortunately  very  inefficient,  as  the 
total  energy  absorbed  by  the  rheostat  is  wasted  and 
this  varies  proportionately  to  the  reduction  in  speed. 
For  intermittent  work,  however,  and  for  starting  mo- 
tors under  load,  the  method  has  found  a  wide  use. 

Recently  a  number  of  foreign  papers  have  described 
a  new  means  for  securing  this  desirable  speed  variation 
without  involving  the  objections  pointed  out  above.  It 
we  reduce  the  current  in  the  secondary  by  means  of  a 
counter-electromotive  force  instead  of  by  the  non-induc- 
tion resistance  just  described,  the  speed  of  the  motor 
can  be  reduced  accordingly.  At  first  thought  there 
would  seem  to  be  considerable  difficulty  in  doing  this, 
since  the  frequency  of  the  currents  in  the  secondary  iz 
a  variable  quantity  depending  upon  the  slip,  and  is 
different  from  that  of  the  currents  in  the  primary. 
Nevertheless,  this  is  not  difficult  to  do.  By  adding  a 
commutator  to  the  secondary  and  properly  placing 
brushes  upon  this,  the  counter-electromotive  force  may 
be  suitably  introduced.  The  m6st  convenient  way  of 
doing  this  is  to  connect  the  brushes  to  the  secondary 
of  a  suitable  transformer,  the  primary  of  which  is  con- 
nected to  the  power  circuit.  By  using  any  of  the  well- 
known  types  of  regulating  transformer,  this  counter- 
electromotive  force  may  be  varied  in  amount  and  in 
direction.  If  it  opposes  the  flow  of  current  in  the 
secondary,  the  speed  of  the  motor  will  be  correspond- 
ingly reduced.  If,  on  the  other  hand,  this  elecromo- 
tive  force  assists  the  flow  of  current  the  motor  may  be 
run  above  synchronism.  In  this  method,  the  power 
which  would  be  dissipated  as  heat  in  the  rheostatic 
control  is  pumped  back  into  the  circuit,  so  that  the 
eflficiency  of  the  system  is  lowered  only  by  the  trans- 
former losses. 

This  arrangement  is  applicable  with  either  the  prim, 
ary  or  the  secondary  as  the  revolving  part.  In  addition 
to  the  speed  regulation  secured,  this_  .system  enables 
one  to  compensate  for  the  phase  displacement  of  the 
primary  current  by  the  method  described  by  Heyland 
and  others.  This  is  accomplished  by  shifting  the  posi- 
tion of  the  brushes  on  the  commutator.  One  of  the 
difficulties  presented  by  this  system  is  that  of  overcom- 
ing sparking,  but  doubtless  this  can  be  done. 

It  is  worthy  of  note  that  the  latest  developments  of 
the  induction  motor,  natnely.  those  of  improving  the 
power  factor  and  securing  variable  speed,  have  been 
secured  by  adding  a  commutator.  The  absence  of  the 
commutator  on  induction  motors  has  heretofore  been 
urged  as  one  of  the  chief  advantages  of  this  type  of 
motor. 


Boiler  rivets  should  be  carefully  examined,  according 
to  a  report  of  the  Mutual  Boiler  Insurance  Company, 
by  the  following  cold  tests  :  Driving  them  down  on  an 
anvil  with  the  head  in  a  die,  by  nicking  and  bending 
back  on  themselves  without  developing  serious  cracks 
In  tests  made  by  the  company,  steel  rivets  stood  up 
well  as  a  rule,  but  iron  rivets  did  not  and  one  brand  of 
steel  rivets  proved  very  poor. 
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ALUMINUM  AS  A  CONDUCTOR. 

I'l  K\  Kl.ANP,  Ohio,  March  ij,\U,  lo^j- 

Editor  Kt  BOTRiCAL  News 

PK-^R  Sir  : — I  was  very  much  iiilerosteii  in  a  clippiiii,'-  beariiu;; 
on  Ihe  subject  oJ  aluminum  sent  lo  me  marked  from  the  "January 
number  of  the  Canadian  Klectrical  News." 

Your  correspondent  states  at  the  outset  that  while  it  was  thought 
some  time  ajjo  ahiminum  would  be  largely  used  as  an  electrical 
conductor,  expierience  has  demonstrated  that  it  is  not  held  in 
(■.i\or  and  that  il  has  not  been  adopted  to  any  extent  for  the  pur- 
|H»se  mentioned.  It  seems  to  the  writer  that  if  your  correspond- 
ent h.ul  taken  sufficient  interest  in  the  subject  in  regard  to  which 
he  put  himself  on  paper  to  ascertain  some  facts  the  opinions  which 
he  now  entertains  would  be  materially  altered. 

Without  going  into  an  exhaustive  digest  covering  Ihe  article  I 
would  state  : — 

First  :  Relative  to  the  cross  section  and  weight  of  aluminum 
as  respects  copper,  that  for  equal  conductivity,  assuming  alumi- 
num 60  to  b2  and  copper  97  to  98  in  the  Mattheissen  Standard 
Scale,  the  cross  section  of  ahmiinum  is  150,  copper  100.  Your 
correspondent  has  evidently  calculated  that  the  area  of  cross 
section  of  wiresand  their  diameters  bear  the  same  relation  to  each 
other,  which  it  is  apparent  is  a  slight  mathematicalerror.  Correctly 
calculated  an  aluminum  wire  having  1.59  cross  section  ol  copper 
will  have  a  diameter  only  1.26  of  that  of  the  copper,  i.e.  :  i  S9  : 
100  ::  I  26  ::  100. 

The  weight  of  aluminum  having  equal  conductivity  is  47.50  per 
cent,  of  that  of  copper.  This  arises  from  the  fact  that  the  specific 
gravity  of  copper  is  8.93  and  aluminum  2.68.  The  following  pro- 
portion, therefore,  gives  the  result  above  quoted,  taking  into 
consideration  that  the  volume  of  aluminum  is  1.59  limes  the  vol- 
ume of  the  copper  : — 

8.93  X  100  :  268  X  159  ::  100  :  x 
the  solving   for,  x  which  is  the  aluminum  weight  when  the  copper 
weight  is  100,  we  get  x    47.5.  Inoiher  words  for  equal  conductiv- 
ity on  the  basis  of  the  foregoing  data,  47.50  pounds  of  aluminum 
would  be  required  to  replace  100  pounds  of  copper. 

Second  :  Your  correspondent  states  that  for  small  wires  an 
alloy  of  I  to  2  per  cent,  is  used  to  produce  strength.  This  is 
incorrect,  as  all  wire  for  electrical  conductor  work  as  at  present 
manufactured  is  of  the  same  quality  and  is  "  pure  aluminum." 
The  breaking  load  of  aluminum  for  equal  conductivity  with  copper 
is  as  great,  if  not  greater  than  copper. 

Third  :  In  connection  with  the  matter  of  joints  it  is  stated 
that  aluminum  cannot  be  soldered  and  what  is  known  as  the 
Maclntyre  joint  is  used.  Aluminum  soldered  joints  are  in  suc- 
cessful service,  but  for  greater  strength  of  the  joints,  what  is 
designated  as  a  three  piece  compression  joint  is  recommended  for 
use  where  large  wires  are  used,  for  the  reason  that  greater 
strength  and  higher  electrical  efficiency  is  obtained  with  a  joint 
of  this  character  than  with  a  soldered  joint.  A  good  mechanical 
or  compression  joint  is  in  the  opinion  of  some  well  informed  en- 
gineers superior  to  any  soldered  joint.  The  reason  is  obvious, 
the  strength  of  the  former  being  greater  than  the  latter. 

Fourth  :  Your  correspondent  states  that  results  are  not  ob- 
tainable respecting  the  varying  climatic  effects  on  aluminum  on 
account  of  aluminum  being  installed  practically  exclusively  in 
the  state  of  California  ;  also  that  the  action  of  the  salt  atmosphere 
has  an  injurious  efiect  upon  the  metal.  A  portion  of  the  above 
statement  is  in  itself  contradictory,  because  if  aluminum  was 
deteriorated  by  the  salt  air  it  would  not  be  used  in  California  or 
on  the  Pacific  Coast.  That  aluminum  is  not  injured  by  salt  air 
action  where  it  is  installed  on  the  Pacific  Coast  in  close  proximity 
to  the  salt  water  is  demonstrated  by  the  fact  that  millions  of 
pounds  have  been  in  successful  service  for  several  years  and  those 
companies  using  it  for  the  longest  periods  continue  to  purchase  it 
in  large  quantities,  the  claim  being  made  in  some  instances  that 
it  is  superior  to  copper. 

Relative  to  the  absence  of  data  outside  of  California,  your  cor- 
respondent is  very  much  in  the  dark  and  is  not  informed.  Alumi- 
num is  used  in  large  quantities  in  the  New  England  states,  New 
York  state,  the  middle  slates,  the  west  and  the  far  west  for  high 
tension  and  feeder  railway  work  and  for  electric  lighting  pur- 
poses. Some  of  the  largest  syndicates  and  individual  corpora- 
tions in  the  lerritories  mentioned  have  used  aluminum  conductors 
for  a  long  time  and  continue  to  purchase  it.  While  Crilifornia 
purchases  large  quantities  of  aluminum  wire  and  cables,  other 
territories  in  the  east  and  west  purchase  and  use  it  in  larger 
quaniities  and  in.those  diflFerent  localities  data  has  been  obtained 


under  varying  and  trying  conditions  which  has  been  most  favor- 
able to  aluminum.  A  particular  instance  near  enough  and  suffi- 
ciently prominent  is  the  last  transmission  line  of  the  Niagara  Falls 
Power  I  'ompany  from  Niagara  Falls  lo  Buffalo, consisting  of  three 
500,000  cm.  aluminum  cables  and  which  should  have  been  easily 
within  the  knowledge  of  your  correspondent  if  he  had  really  been 
ordinarily  well  informed  in  regard  to  what  has  been  done  in  Ihe 
transmission  field  and  lo  have  prevented  his  making  one  of  the 
statements  in  the  article  alluded  to.  Another  instance  of  which 
he  should  have  been  presumably  aware  is  the  line  of  the  Shawin- 
igaii  Falls  Power  Company  from  Shawinigan  Falls  to  Montreal, 
which  is  entirely  constructed  of  ahiminum  and  will  contain  quar- 
ter of  a  million  pounds  of  il. 

It  may  be  of  interest  to  state  that  in  Eastern  New  York  during 
the  recent  extreme  cold  weather  which  prevailed  about  two 
months  ago,  in  an  aluminum  high  tension  transmission  line  cov. 
ering  a  large  quantity  of  wire  there  was  but  one  break  in  the 
system,  while  on  a  copper  transmission  line  adjoining  of  equal 
conductivity  and  about  an  equal  quantity  of  wire  there  were 
eight  breaks.  The  showing  in  favor  of  aluminum  is  evident  and 
js  most  satisfactory.  Another  instance  in  a  different  territory 
may  be  cited  :  A  transmission  company  operating  in  Colorado, 
Utah  and  Montana  has  over  2,000  miles  of  aluminum  wire  in  ser- 
vice, the  circuits  passing  through  the  valleys  and  over  the  snow- 
clad  mountains,  where  it  is  subjected  to  the  extreme  hot  and  cold 
temperatures.  This  company  has  had  aluminum  in  service  for  a 
number  of  years  and  still  continues  to  purchase  it  in  large 
quantities.  ^  ours  truly, 

J.  A.  Rutherford. 

ELECTRICALLY  CONTROLLED  WATER  WHEEL 
GOVERNORS. 

Montreal,  March  23,  1903. 

Editor  Canadian  Electrical  News  : 

Dear  Sir  : — The  writer  noticed  in  the  columns  of  your  March 
issue  the  question  on  electrically  controlled  water  wheel  gov- 
ernors. 

The  Lachine  Rapids  Hydraulic  &  Land  Company,  of  Montreal, 
use  in  their  1 2,000  h. p.  water  power  plant  a  device  on  their  Lom- 
bard water  wheel  governors  by  which  the  latter  can  b'e  electri- 
cally controlled  from  the  operating  table.  This  very  simple  de- 
vice consists  of  two  solenoids,  each  of  which  actuates  a  ratchet 
wheel  on  the  spindle  of  the  governor.  B}-  operating  either  of  the 
two  solenoids  the  gates  can  be  opened  or  closed.  Each  ratchet 
wheel  has  a  large  number  of  teeth,  so  that  each  time  the  circuit 
of  the  solenoid  is  closed,  only  a  very  small  movement  of  the 
spindle  takes  place  and  consequently  a  very  close  adjustment  of 
the  speed  is  possible.  It  has  been  found  possible  to  S3  nchronize 
machines  in  one-tenth  of  the  time  previously  required  without  this 
device.  The  device  was  invented  and  designed  by  R  S.  Kelsch, 
general  superintendent  of  the  Lachine  Rapids  Hydraulic  &  Land 
Company.  Mr.  Kelsch  also  invented,  a  number  of  years  ago,  the 
motor  control  device,  which  your  paper  mentions,  and  commu- 
nicated same  to  the  Lombard  Water  Wheel  Governor  Company. 
In  the  design  of  the  Lachine  Rapids  plant, Mr.  Kelsch  abandoned 
the  idea  of  the  motor  control  device  on  the  ground  that  it  gave 
the  switchboard  attendant  too  much  latitude  oyer  the  governor. 

With  reference  to  the  subject  of  double  busbar  arrangement 
mentioned  in  the  same  issue  by  "Reader,"  I  would  draw  "Read- 
er's" attention  to  an  article  on  the  Lachine  Rapids  plants  in  the 
Canadian  Engineer  of  June,  1901,  which  particularly  describes 
the  busbar  arrangements  at  the  power  house  and  sub-station.  It 
is  always  advisable  for  a  large  company,  and  even  for  small  com- 
panies, to  have  a  subdividable  double  busbar  arrangement  for  its 
sub-station  distribution  busbars.  The  uicrease  in  expense  over  a 
single  busbar  arrangement  is  insignificant  compared  with  the 
gi  eater  safety  and  better  service  obtainable  thereby.  For  the 
transmission  of  the  power  to  the  sub-stati.m,  however,  a  double 
busbar  arrangement  is  not  absolutely  necessary.  Indeed,  the 
modern  practice  nowadays  is  to  simplify  the  power  house  switch- 
ing devices  as  much  as  possible,  and  to  do  away  with  the  double 
busbars.  A  single  busbar  equipment  subdivided  into  three  or 
four  sections,  tied  together  or  seperated  by  switches  operated  by 
hand  and  automatically  by  overload  devices,  offers  sufficient 
flexibility  and  all  the  safety  desired.  In  designing  the  power 
house  switchboards  on  this  principle,  Mr.  Kelsch  had  in  view 
the  possibility  of  tieing  the  whole  system  together,  or  in  the 
event  of  an  accident  to  any  portion  of  the  system,  it  can  be 
quickly  separated  from  the  rest  of  the  system  until  repairs  are 
completed.    The  arrangement  of  puttting  the  busbars  in  sections 
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permits  during-  light  loads,  or  Sunday,  etc.,  any  portion  of  the 
plant  to  be  made  dead  throughout,  permitting-  any  slight  repairs 
that  may  be  necessary  and  a  general  and  thorough  cleaning  up 
of  the  busbars,  marble,  etc.,  without  the  slightest  chance  ol  injury 
to  an  emyloyee. 

In  the  case  of  a  double  set  of  busbars,  it  is  usually  found  neces- 
sary to  have  ihem  comparatively  close  together,  which  does  not 
make  the  system  quite  so  safe  and  convenient.  In  the  sub-station 
distribution  system  double  busbars  are  essential, as  it  is  frequently 
desired  to  have  two  ranges  of  voltages,  one  for  the  heavily  loaded, 
the  other  for  the  lightly  loaded  feeders. 

Vours  truly, 

Charles  Brandeis. 


POWER  TRANSMISSION  AND  DISTRIBU- 
TION IN  UTAH. 

For  about  three  years  the  Utah  Light  and  Power 
Company  has  been  runnuig  three  water  power  stations 
and  two  steam  stations  all  in  parallel,  on  its  general 
distribution  system.  This  has  been  done  without  any 
particular  complications,  and,  as  has  been  proven,  with 
very  great  advantage  in  the  economizing  of  the  water 
available  in  the  mountain  streams.  It  is  especially 
interesting,  considering  that  the  three  water  power 
stations  generate  and  transmit  at  different  voltages. 

The  Upper  Cottonwood  Station  is  equipped  with 
General  Electric  apparatus,  which  generates  and  trans- 
mits 16  miles,  three  phase  at  12,000  volts.  The  Lower 
Cottonwood  Station,  equipped  with  Westinghouse 
apparatus,  generates  two  phase  and  transmits  14 
miles,  three  phase  at  14,000  volts.  The  Pioneer 
Station,  situated  37  miles  north,  in  Ogden  Canyon,  has 
General  Electric  machinery  and  transmits  three  phase 
at  16,000  volts.  The  two  steam  plants  generate  at 
2,300  volls  and  feed  into  the  general  distribution 
system  in  Salt  Lake. 

On  December  30th,  to  this  already  large  system, 
with  its  six  stepdown  stations  in  the  valley  and  in 
Salt  Lake,  connection  was  made  from   the  Telluride 


Voltage  Chart  Utah  Lk;ht  &  Power  Company. 


Power  Company's  40,000  volt  system.  This  company 
has  a  duplicate  pole  line  connecting  Logan  Power 
Station,  85  miles  north  of  Salt  Lake,  with  Prova 
Station,  45  miles  south.  Taps  are  taken  off  each  ol 
these  lines  at  Salt  Lake  and  the  paralleling  was  done 
on  the  low  tension  side.  I<"rom  the  first  time  this  latter 
systein  was  synchronized  with  other  stations  and 
switches  thrown  in,  no  trouble  has  arisen  ;  the  regula- 
tion is  very  materially  iinprovcil  for  all. 

On  this  combined  system   there  are  operated  rotarj 


converters  supplying  the  street  railway  system,  large 
induction  and  synchronous  motors  operating  550  volt 
railwaj'  generators,  Portland  cement  mills,  brick  works, 
ore  sampling  works  and  various  other  plants  scattered 
throughout  the  valley  and  in  Salt  Lake.  On  the  Tellu- 
ride Coinpany's  system  are  large  induction  motor  mine 
hoists,  mills,  etc.,  in  a  half  dozen  of  the  largest  mining 
camps  in  the  state. 

Since  the  general  lighting  systems  for  Salt  Lake  and 


Power  Stations  and  Transmission  Lines  of  the  n 
Utah  Light  &  Power  Company. 

Ogden,  besides  several  smaller  towns,  are  fed  off  this 
same  large  network,  it  speaks  well  for  the  regulation 
obtained,  when  it  is  considered  the  class  of  variable 
motor  service  and  railway  load  carried.  The  voltage 
chart  shown  herewith  is  taken  off  the  general  lighting 
system  in  Salt  Lake.  The  chief  advantage  in  thus  run- 
ning all  in  multiple  is  the  "  momentum"  that  is  back  of 
all  the  severe  changeable  loads,  motors  starting,  etc., 
so  that  no  effect  on  the  general  system  is  noticeable. 

Within  four  weeks  there  will  be  started  an  additional 
steam  three-phase  unit  of  750  k.  w.  capacity,  and  by 
October  next  another  three-phase  direct  connected  unit 
of  1000  k.  w.  capacity  will  be  added.  To  the  present 
rotary  station  for  carrying  the  railway  load  will  be 
added  in  September  a  750  k.w.  synchronous  motor 
generator  set. 

By  June  next  a  sixth  water  power  station,  located  on 
Bi?ar  river,  80  miles  north  of  Salt  Lake,  will  be  complet- 
ed and  will  be  run  in  parallel  with  above  systems.  \n 
this  station  two  750  k.w.  Westinghouse  units  are  being 
installed,  and  the  transmission  will  be  at  28,000  volts. 
By  that  time  it  it  expected  that  the  Cottonwood 
stations  and  the  Pioneer  station  in  Ogden  Canyon  will 
be  changed  over  to  transmit  also  at  28,000  volts,  thus 
simplifying  greatly  the  connections  at  the  distribution 
end,  for  working  in  parallel. 

The  combined  capacity  of  above  stations,  both 
steam  and  water,  will  reach  17,000  h.p. 

The  accompanying  sketch  shows  the  various  trans- 
mission lines  mentioned  above,  also  location  of  power 
stations. 

O.    A.  HONNOLD, 

Division  l'"ngineer  Utah  Light  &  Power  Company. 
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This  continent  usually  takes  unto 
Alternator  Frames.  itself  the  credit  of  being  con- 
sidered the  home  of  the  latest 
developments  in  the  electrical  arts,  but  European 
engineers  are  now  exploiting,  and  with  apparent 
success,  an  idea  which  so  far  has  found  but  little  favor 
on  this  side  of  the  Atlantic.  We  refer  to  the  use  of 
strutted  frames  for  large  direct  driven  alternators,  that 
is,  instead  of  having  the  iron  of  the^stationary  part  of 
the  machine  held  in  place  and  supported  by  the  cast 
iron  box  frame  which  is  common  practice  with  us  to- 
day, they  are  experimenting  with  a  steel  structure, 
built  up  very  similarly  to  ihe  latticed  girder  work  used 
in  towers  and  bridges.  This  it  is  claimed  gives  a 
machine  of  equal  rigidity  and  of  materially  less  cost, 
the  saving  in  material  being  very  marked,  besides 
which  the  plant  co.-t  would  be  still  further  reduced,  as 
the  lesser  weight  means  a  corresponding  reduction  in 
the  outlays  for  freight  and  installation. 


J 


The  announcement  is  no\v  made 
p-.'^T.'^^'"*"°"  f      that  the  Montreal  Light,  Heat 

C^Iectrlc  Corrvparvies.  "  ' 

&  Power  Company  has  succeeded 
in  making  arrangements  for  the  control  of  the  Lachine 
t  Rapids  Hydraulic  &  Land  Company.  This  will  perhaps 
be  not  altogether  welcome  news  to  the  consumers,  who 
have  hitherto  looked  upon  the  somewhat  severe  com- 
petition which  has  obtained  in  Montreal  as  a  guarantee 
of  a  good  service  at  a  reasonable  cost.  We  have  every 
confidence,  however,  that  the  new  organization  will 
endeavor  to  treat  its  patrons,  both  present  and  pro- 
spective, in  the  best  possible  manner,  and  to  provide 
an  efficient  service  at  a  reasonable  cost.  It  would  al- 
most seem  reasonable  that  the  rates  might  be  reduced 
at  no  very  distant  date,  as  the  operating  expenses  and 
fixed  charges  of  the  combination  ought  to  be  less  than 
the  sum  of  those  incurred  by  the  two  companies  now 
operating.  It  is  reported  that  the  price  paid  b}'  the 
Light,  Heat  &  Power  Company  is  $190  per  share,  the 
Lachine  Company  being  capitalized -at  $2,000,000.  The 
price  asked  some  few  months  ago,  when  the  subject  of 
amalgamation  was  being  actively  discussed,  was  $250 
per  share. 


The  Possibilities  of 
Electricity. 


Mr.  Charles  P.  Stein metz,  in  a 
recent  paper  given  by  him  at 
Schenectady,  N.Y« ,  on  the  future 
possibilities  of  electricity,  made  some  interesting  re- 
marks regarding  his  ideas  of  what  it  was  likely  to 
come  to.  Anent  wireless  telegr.iphy  he  seemed  to 
think  that  it  had  a  large  future  in  ihe  conducting  ot 
wars,  as  neither  combatant  would  be  able  to  destroy 
the  enemy's  communication  by  cutting  wires.  Further, 
it  would  probably  be  largely  used  in  exploration  work 
the  world  over,  which  would  prevent  the  complete 
isolation  which  has  hitherto  been  an  accompaniment  of 
all  Arctic  expeditions.  Regarding  the  telephone  it  was 
stated  to  be  yet  in  its  infancy,  trans-Atlantic  communi- 
cation being  a  question  of  but  a  comparatively  short 
time.  The  complete  superseding  of  the  steam  locomo- 
tive by  the  electric  is,  in  his  opinion,  a  very  far  distant 
change,  commercial  reasons  rendering  it  of  doubtful 
practibility.  Mr.  Steinmetz  is  an  active  exponent  of 
the  mercury  vapor  lamp,  having  developed  a  system 
which  is  in  operation  in  his  home  at  Schenectady,  and 
for  which  he  predicts  a  large  field  within  but  a  compar- 
atively short  time. 
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The  past  month  has  seen  the 
Storage  Batteries.  lapsing  of  one  of  the  most  im- 
portant and  broadest  of  the  many 
patents  affecting-  the  electrical  industry,  namely,  that 
issued  to  Charles  F.  Bru^h  in  1886  and  covering-  the 
construction  of  storage  battery  plates.  It  has  been 
freely  predicted  that  once  this  patent  had  expired  there 
would  be  a  substantial  decrease  in  the  price  of  this 
apparatus,  and  that  its  field  of  application  would  be  cor- 
respondingly broadened,  but  it  is  practically  impossible 
to  prophesy  truly  as  to  what  the  future  will  bring  out. 
Any  interest  which  is  protected  by  broad  and  funda- 
mental patents  has  a  most  excellent  opportunity,  during 
the  life  of  those  patents,  to  fortify  itself  against  the  free 
competition  which  will  undoubtedly  arise  as  soon  as 
the  time  limit  has  expired,  and  but  few  organizations 
neglect  to  avail  themselves  of  the  chance.  In  view  of 
this  it  may  very  likely  be  found  that  while  various 
companies  may  be  free  to  manufacture  llie  actual  bat- 
teries, but  few  will  be  able  to  place  their  product  into 
commercial  service,  owing  to  the  subsidiary  patents 
which  cover  various  necessary  accessories,  such  as 
boosters  and  the  switchboard  equipment. 


It  is   to-day  a  well   known  and 
^'^*tral"st!tirn?*"'    universally    acknowledged  fact 

that  the  reliability  and  longevity 
of  any  piece  of  machinery  are  very  much  affected  by  the 
care  taken  to  keep  it  in  good  condition.  Especially  is 
this  true  of  electrical  apparatus,  in  much  of  which  the 
length  of  life  is  determined  not  so  much  by  the  actual 
amount  of  time  it  is  in  operation  and  the  loads  it  is 
called  upon  to  carry  as  by  the  state  of  cleanliness  in  which 
it  is  kept.  "Show  me  his  friends  and  I  will  describe  you 
the  man,"  is  often  heard  in  our  midst  to-day.  "Let 
me  see  the  fire  hole  and  the  dynamo  room,  and  I  will 
tell  you  whether  or  no  he  is  a  good  man,  a  man 
worth  having,  a  man  fit  to  be  in  charge  of  your  plant," 
is  but  another  rendering  of  the  same  principle.  When 
one  goes  into  a  power  house  and  is  confronted  with 
dirt  and  dust,  creeping  oil  and  greasy  clothes,  untidy 
lurniture  and  lamps  half  dimmed  with  the  multitudinous 
deposits  of  many  months,  it  is  but  small  wonder  that 
the  man  in  charge  is  instantly  ranked  in  the  mind  of  an 
observant  visitor  or  inspector  as  but  a  poor  specimen. 
If  the  outside  appearance  of  the  apparatus  and  room  is 
so  neglected, one  argues, perhaps  unconsciously, it  seems 
but  reasonable  to  suppose  that  insidious  dirt  is  hard  at 
work  in  all  the  hid  'en  corners  and  unseen  spaces,  the 
inevitable  fruit  of  which  will  be  frequent  shut-downs  and 
heavy  repair  bills,  and  so  it  is  that  a  dirty  and  untidy 
engine  and  boiler  room  instantly  militate  against  the 
engineer.  So  much  for  the  view  from  the  owner's  stand- 
point. Let  us  survey  it  from  that  ot  the  employee.  How 
few  and  far  between  are  the  managers  who  will  enter- 
tain suggestions  for  the  purchasing  of  a  decent  set  of 
repair  tools  and  a  place  to  keep  them  in,  a  liberal  sup- 
ply of  brooms  and  waste  and  now  and  again  a  can  of 
paint  and  varnish.  Yet  without  them  the  incentive  to 
keep  the  place  in  good  condition  is  soon  smoothered. 
How  seldom  does  one  find  a  station  equipped  with  a 
good  supply  of  spare  parts  properly  stored  for  emergency 
use,  even  though  their  purchase  had  time  and  again 
been  recommended  by  the  engineer.  How  niany  of  our 
plants  are  equipped  with  a  compressed  air  system,  not- 


withstanding that  it  has  no  equal  as  a  quick  and  most 
thorough  method  of  cleaning  machinery,  electrical  ap- 
paratus particularly.  To  seem  the  matter  up,  em- 
ployers should  spend  more  money,  and  we  refer  more 
particularly  to  what  are  called  small  plants,  on  a  liberal 
equipment  of  tools  and  cleaning  utensils  ;  employees 
should  devote  more  time  and  attention  than  is  usually 
given  to  the  repairing  and  cleaning  of  the  power  house 
and  the  apparatus  it  contains.  Tjie  money  and  the 
effort  will  both  prove  good  investments,  for  without 
them  no  plant  can  possibly  give  the  results  which  it 
otherwise  is  quite  capable  of  producing. 


As  our  readers  are  perhaps  aware, 
The C.  E.  A.  Convention,  the    annual    Convention   of  the 

Canadian  Electrical  Association 
is  to  be  heldin  Toronto  on  June  loth,  i  ith  and  12th next, 
of  which  full  particulars  will  appear  in  a  later  issue.  In 
the  meantime  we  desire  to  urge  upon  all  those  connected 
with  electrical  industries,  more  especially  the  commercial 
men,  that  they  should  make  a  special  effort  to  be  pre- 
sent. As  we  have  previously  pointed  out  in  these 
columns,  //no  man  who  is  debarred  frorn  even  occa- 
ionally  meeting  his  co-laborers  and  dicussing  with  them 
their  mutual  difficulties,  experiences  and  methods  can 
possibl)  produce  results  equal  to  those  of  the  man  who 
has  availed  himself  of  the  opportunities  of  public  dis- 
cussion which  are  afforded  by  all  conventions,  and  we 
would  therefore  say  again  to  all  our  Canadian  operating 
friends  :  Send  along  those  of  your  staff  to  whom  you 
look  for  results  in  the  shape  of  dividends  ;  it  will  be 
money  well  spent.  We  are  aware,  in  saying  this,  that 
it  may  appear  to  be  a  somewhat  sordid  motive  to  urge, 
but  the  convention  is  really  not  intended  to  be  a  holiday 
for  those  attending,  but  rather  an  opportunity  to  benefit 
by  the  experience  of  men  whose  experience  has  run  in 
lines  different  to  our  own.  There  are  many  electrical 
plants  in  the  convention  city  possessing  features  of  great 
interest  to  the  members  of  the  Association,  the  various 
oflfici-ils  of  which  will  doubtless  be  glad  to  extend  an 
invitation  of  inspection  to  the  visitors.  The  city  itself 
is  one  of  the  finest  and  prettiest  on  the  whole  contin- 
ent, and  the  committee  in  charge  of  the  convention 
arrangements  are  thoroughly  equal  to  the  task  of  pro- 
viding a  most  entertaining  progrann^ne  of  papers  and 
discussions  which  will  be  of  great  benefit  to  those  who 
hear  and  participate  in  them.  May  we  again  urge 
every  manager  and  superintendent,  especially  of  operat- 
ing companies, to  make  special  efforts  to  be  present,  and 
further  to  take  part  in  the  discussions.  Tliere  are  yet 
a  great  many  questions  affecting  the  industry 
whiLh  should  be  taken  up  vigorously  by  the  Association 
both  for  the  benefit  of  the  individual  members  and  the 
country  at  large. 


THE  "  LONDON  STANDARD  LAMP." 

Owners  and  operators  of  incandescent  electric  lighting-  plants 
sliould  be  interested  in  learning  somelliing  about  llio  merits  of  llie 
above  lamp,  an  illustration  ot  which  appears  in  the  advertisement 
in  this  paper  of  the  manufacturers,  Messrs.  Phillips  &  Company,  of 
l'".tlinhoven,  Hollantl. 

It  is  claimed  for  this  lamp  that  it  gives  a  maxiinum  of  light  at 
mminuim  cost.  The  company  make  both  high  and  low  voltage 
lamps  adapted  to  a  variety  of  purposes,  and  would  be  pleased  to 
setid  prices  with  full  particulars  of  their  goods  to  any  of  our  read- 
ers who  may  write  for  same,  mentioning  their  advertisement  in 
the  Electrical  News. 
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THE    UNIVERSITY  OF   NEW  BRUNSWICK 

AND  ITS  ENGINEERING  DEPARTMENT. 

The  I  niversity  of  New  Hrimswick  is  located  in 
Fredericton,  the  capital  of  the  province  of  New  Bruns- 
wick. The  cit\  is  situatet.1  on  a  larj^e  level  piece  of 
land  aroiuul  which  llows  the  St.  John  river  in  the  form 
of  a  larjje  bow.  Back  of  the  city  rise  the  hills  of  the 
valley  and  part  way  up  these  hills  is  located  the  Uni- 
versity. , 

Enterini;:  the  University  grounds,  a  lons^  winding 
drivewav  through  a  grove  of  maple  and  beech  trees 
leads  up  to  the  buildings,  from  which  a  most  magnifi- 
cent view  of  the  city,  ot  the  St.  John  river,  and  of  the 
surrounding  countiy  is  obtained. 

The  University  is  supported  by  the  Provincial  Gov- 
ernment and  by  the  income  derived  from  grants  made 
by  the  Crown,  as  well  as  by  the  students'  tees.  It  u  as 
first  founded  in  1800  by  a  Provincial  Chartir  and  called 


The  lingineering  U,  partment,  which  gives  a  degree 
in  either  Civil  or  Kleclricai  Engineering,  has  been  es- 
tablished only  a  short  tiine,  but  has  attracted  consider- 
able attention  due  to  the  rapid  prof^ress  it  has  made 
and  the  thorough  and   efficient  cours'es  wiiich  it  gi^es. 

In  May,  1900,  the  University  celebrated  its  one-hun- 
dredth anniversary  by  laying  the  corner  stone  for  its 
Engineering  Building,  and  this  was  ready  for  occu- 
pancy in  May,  1901.  The  electrical,  cement  testing, 
steel,  iron,  wood,  brick  and  stone  testing  laboratories, 
workshop  and  janitor's  room  are  located  in  the  base- 
ment of  this  building.  The  basement  also  providts 
room  tor  the  engine,  boiler,  hot  water  heater,  and  stor- 
age battery,  in  addition  to  the  dynamo,  motor,  testing 
machines,  etc.,  used  in  the  laboratories. 

On  the  first  floor  are  the  Physical  and  Chemicalla- 
boratories,  the  Physical  and  Chemical  lecture  rooms, 
the  Chemicnl  store  room  and  the  Bursar's  office.  On 


the  College  of  New  Brunswick.  In  1828  a  Royal 
Charter  was  granted  by  the  Crown  incorporating  the 
college  by  name  ot  Kings  College.  In  1859  an  act 
establishing  the  University  of  New  Brunswick  and 
transferring  to  it  all  the  lands,  rights,  endowment  and 
other  property  of  Kings  College  was  passed  by  the 
Legislature  of  New  Brunswick. 

At  present  the  University  is  governed  by  a  body 
styled  the  Senate,  the  president  of  the  Senate  being  the 
Chief  Superintendent  of  Education.  The  Chancellor  of 
the  University,  who  directly  manages  the  University 
for  the  Senate,  is  also  a  member  of  this  body.  The 
other  members  of  the  Senate  are  either  appointed  by 
the  Government  or  elected  by  the  Alumni  Society  and 
Teachers'  Institute. 

The  University  has  four  distinct  courses  and  grants 
three  degrees,  namely,  that  of  B.A.,  for  the  Arts  course; 
that  of  B.Sc.  for  the  Science  course;  and  that  of  B.A.I, 
for  either  the  Civil  or  the  Electrical  Engineering 
courses. 


the  second  floor  are  the  drafting  room,  instrument  room 
and  engineering  museum,  a  lecture  room  and  library. 
The  entire  building  is  heated  by  hot  water  and  lighted 
by  electricity. 

The  Engineering  students  attend  lectures  in  the  Arts 
building  as  well  as  in  the  Engineering  building.  The 
Arts  building  contains  the  Mathematical,  English, 
French,  Classical,  Natural  Science  and  Philosoplical 
lecture  rooms,  the  Natural  Scienceand  Philosophical  la- 
boratories, the  main  museum,  library,  reading  rooms, 
Y.  M.  C.  A.,  rooms,  residency  rooms.  Chancellors"  and 
Stewards'  apartments. 

The  observatory  contains  an  achromatic  telescope, 
equatorially  mounted,  meridian  transit  and  sidereal 
chronometers.  Observations  are  taken  for  the  Meteoro- 
logical Survey  of  Canada. 

The  course  in  Civil  Engineering  extends  over  four 
years  and  is  not  narrowed  down  to  any  special  branch, 
but  is  designed  to  fit  the  young  graduate  to  take  a  posi- 
tion in  any  of  the  numerous  special  branches  of  Civil 
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Engineerinf^  by  giving  him  a  thorough  training  in  tlie 
principles  common  to  all. 

The  course  in  Electrical  Engineering  also  extends 
over  four  years  and  is  designed  to  furnish  an  extended 
training  tor  students  who  desire  to  become  specialists 
in  the  field  of  electrical  science,  with  ils  numerous  appli- 
cations in  modern  industries.  The  leading  subjects 
constituting  the  course  :ire  Theoretical  and  Practical 
Electricity,  Physics,  and  those  branches  of  Mechanical 
Engineering  which  are  especially  adapted  to  the  wants 
of  the  electrical  engineer.  The  theory  of  electricity  is 
thoroughly  taught  and  is  supplemented  by  an  extensive 
laboratory  practice.  The  University  has  been  granted 
the  use  of  the  dynamos,  motors,  lines,  etc.,  ot  the  Fred- 
ericton  Electric  Lighting  Company,  and  each  year  a 
number  of  practical  tests  are  made  to  enable  the  stud- 
ent to  become  familiar  with  many  of  the  appliances 
used  in  the  generation  and   dis  ribution  of  electricity. 


man.  Mathematics,  Botany,  Drawing,  Surveying, 
Logic  and  Physics,  and  must  prepare  a  thesis  during 
the  summer  vacation  de  scriptive  of  an  engineering 
work  or  structure.  In  the  third  and  fourth  years  the 
course  is  as  follows  : 

THIRD  YEAR. 

I,  Calculus  ;  2,  Applied  Mechanics  ;  3,  Physics  ;  4, 
Theory  of  Steam  Engine  ;  5,  Lectures  in  Elements  of 
Electricity  and  Magnetism,  with  particular  references 
to  Thompson's  "Lessons  in  Electricity  and  Magne- 
tism." 6,  Lectures  on  Electrotechnics  :  Primary  and 
Secondary  Batteries,  the  Telephone  and  the  Telegraph; 
7,  Electrical  Measurements  :  Carhart  and  Patterson's 
Laboratory  Manual  is  used  ;  8,  Chemistry. 

FOURTH  YEAR. 

I,  Graphic  Statics;  2,  Hydraulics;  3,  Theory  of  Elec- 
tricity :     Mathematical    Theory    of    Electricity  and 


liNC.lNEERINC;   BuiLniNG,    UNIVERSITY  OF   NeW   RrUNSWKK,  FrEDERKTON. 


The  Canadian  General  [Electric  Company,  ot  Toronto, 
has  presented  the  University  with  a  3-kilowatt  com- 
pound dynamo  and  rheostat,  a  3-kilowatt  shunt  motor, 
two  switches,  a  voltmeter,  and  an  ammeter,  while  the 
University  ha  purchased  a  storage  battery  and  the 
app.iratus  necessary  for  wireless  telegraphy,  and  is 
granted  the  use  of  an  X  lay  outfit. 

Steam  Engineering  is  taken  up  in  the  third  year. 
The  theory  of  heat  is  first  thoroughly  studied,  so  that 
the  student  may  be  prefectly  familiar  with  the  laws  and 
formuUf  governing  the  production  and  expansion  of 
sieaiii.  The  various  kinds  of  boilers  and  the  methotis 
of  determining  the  grate  surface,  heating  surface  and 
I  h'nine}-  area  requ'red  for  a  boiigr  of  any  horse-power 
arc  then  d  scussed.  After  this  the  theory  of  the  steam 
engine  itself  is  taUen  up  and  experiments  are  made 
wi'h  the  I  ngiiie  at  the  I'nixi  isily  to  determine  its  indi- 
cated horse-power. 

In  the  fir.^l  two  jears  of  the  Electrical  Engineering 
course  the  student  is  taught  English,   French  or  Ger- 


Magnetism  (J.  J.  Thompson),  Tljeory  of  Electricity 
(Cumming),  and  Theory  of  Electricity  (Gray), 
are  recommended  for  reading  in  connection  with  these 
Lectures  ;  4,  Lectures  on  Electrotechnics  :  Systems 
of  Distribution,  Incandescent  Lamps  and  their  Manu- 
facture, Arc  Lights  and  their  Regulation,  Electrolysis  ; 
5,  Dynaino-Electric  Machinery:  Dynamo-Electric  Ma- 
chinery (S.  P.  Thompson)  and  Dynamo- l^lectric  Ma- 
chinery (Urquhart)  are  recommended  for  reading  in 
connection  with  these  Lectures  ;  6,  Laboratory  work, 
including  Calibration  of  Instruments,  Dynamo  Tests, 
etc.  ;  7,  Thesis.  A  Thesis  on  some  subject  within  the 
field  of  I'Mectrical  Engineering  must  be  submitted  to 
the  Professor  in  charge  at  least  two  weeks  prior  to 
final  examinations.  Diplomas  in  Ivlectrical  Engineer- 
ing will  be  awarded  to  those  candidates  only  who  pre- 
sent acceptable  Theses. 

There  are  at  present  forty-one  engineering  students 
at  the  University.  The  students  of  the  first,  second 
and  third  years  are  required  to  attend  a  summer  camp 
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Kn  tho  piu  piiso  ot  makiiit;  surveys  for  a  short  line  of 
railway.  This  survey  is  mappeil  aiul  traced  bv  studonts 
of  the  fourth  year. 

The  l"'ni^ineerint^  Society  of  the  University  of  New 
Brunswick  is  open  to  students,  practising  engineers 
or  those  interesteil  in  I-lngineering.  The  Lieutenant- 
Governor  of  the  province  is  honorary-president  and 
many  prominent  engineers  of  the  Maritime  Provinces 
are  enrolled  as  memoers.  Meetings  are  neld  in 
October,  November,  January,  February,  March  and 
April,  at  which  papers  are  read  and  discussed  by  the 
members.  This  society  lias  proved  itself  to  be  a  great 
benefit  to  the  engineering  students. 

The  members  of  the  Engineering  Faculty  and  those 
of  the  .'\rls  Faculty  who  a^-si^t  in  engineering  subjects 
are  given  below  : — Dean  of  the  Engineering  School, 
Professor  of  Civil  Engineering  and  Lecturer  in  Chem- 
istry, Ernest  Brydonc-Jack,  B.A.,  C.E.,  Associa  e 
Member  American  Sojiety  of  Civil  Engineers,  Mem- 
b-'r  Society  for  Promotion  of  Engineering  Education; 
Arthur  Melville  Sc>>tt,  B.A.,  Ph.D.,  Prof,  of  Physics 
and  Electrical  Engineering  and  Lecturer  in  German  ; 
Thomas  Harrison,  M.A.,  LL.  D.,  ChancJlor  of  the 
Uuiversity  and  Prolessor  of  Mathematics  ;  Loring  VV. 
Bailey.  Ph.D.,  LL.D.,  F.R.S.C.,  Prolessor  of 
Natural  History  and  Geology  ;  William  Hall  Clawson, 
M.  A.,  Pro''esssor  of  English  and  French  ;  J.  Wood- 
bridge  Riley,  Ph.  D.,  Professor  of  Philsophy  and 
Political  Science  ;  Ralph  St.  John  Freeze,  Student- 
Assistant  Chemical  Laboratory. 

PROF.  E.  BRVDONE-JACK. 

Professor  Brydone-Jack  was  appointed  Dean  of  the 
Engineering  Faculty  in  May,  1902,  retaining  at  the 
same  time  the   professorship  of  Civil   Engineering  to 


i'KOF.       Bkydone-Jack,  B.  a 

Dean  of  tlie  F.iigineTing  Faculty  and  Professor  of  Civil  Engineering, 
University  of  New  Brunswick. 

which  he  had  been  called  the  previous  year.  He  has 
had  a  large  and  varied  experience  in  practical  work, 
having  worked  on  or  had  charge  of  detail  designs  for 
many  well-known  engineering  structures,  such  as  the 
viaduct  for  extension  of  Riverside  Drive,  New  York, 
part  of  the  Boston  subway,  part  of  the  Southern  Union 
Station,  Boston,  and  the  Rankin  bridge  having  the 
heaviest  500  foot  span  then  built.  He  was  also  en- 
gaged in  railroad  work  on  the  St.  John  Valley  and 
Riviere  du  Loup  Railway  surveys,  on  the  Harvey- 
Moncton  short  line  surveys,  with  the  Delaware  &  Hud- 


son Canal  Company,  and  with  the  Buffalo,  Rochester  & 
Pittsburgh  Railway  Company.  He  was  engineer  in 
charge  of  one  ol  the  branch  offices  of  the  Keystone 
Bridge  Works,  then  a  part  of  the  Carnegie  Steel  Com- 
pany, for  one  year,  and  before  taking  the  chair  of 
Civil  Engineering  at  the  University  was  engineer  in 
charge  of  the  dralting  department  of  the  Fort  Pitt 
Bridge  Works.  At  present  he  also  holds  the  position 
of  City  Engineer  for  Fredricton,  N.  B.  He  is  thus 
eminently  qualified  to  give  a  thorough  and  practical 


Dr.  a.  M.  Scott,  B.  A. 
Professor  of  Electrical  Engineering  and  Lecturer  in  German, 
University  of  New  Brunswick. 

course  in  Civil  Engineering  and  to  direct  the  work  of 
the  Engineering  Department. 

Prolessor  Brydone-Jack  was  born  in  Fredricton, 
N.B.,  in  1871,  his  father  having  been  President  of  the 
University  from  1861  to  1885.  He  obtained  his  High 
school  educativin  under  the  well  known  Dr.  Parkin  (who 
is  now  acting  for  the  trustees  of  the  Cecil  Rhodes 
scholar^hips),  winning  ihe  prizes  for  the  best  general 
stand  ng  in  the  different, years,  as  well  as  winning  the 
Douglas  Medul  for  Classics  and  the  Mathematical 
Pr  zj.  Ill  September,  1887, he  entered  the  University  of 
New  Brun>w  ck,  matriculating  at  the  head  of  his  class 
and  taking  the  York  County  Scholarship.  After  taking 
the  full  four  years'  arts  course  he  graduated  at  the  head 
of  his  c  ass  in  1891  with  degree  of  B.A.  He  then  enter- 
ed the  Rensselaer  Polytechnic  Listitute  of  Troy,  N.  Y., 
t  ikin.;'  the  full  four  years  course  in  three  years,  gradu- 
ating with  degree  ofC.E.  in  1894,  also  winning  the 
prize  given  in  the  junior  ye  ir  fcr  the  best  summer  thesis 
of  the  class.  From  1894  to  1901  he  was  engaged  in 
the  active  practice  of  his  profession. 

Professor  Brydone-Jack  is  a  member  of  the  Society 
for  the  Promotion  of  Engineering  Education,  as  well  as 
an  Associate  Member  of  the  American  Society  of  Civil 
Engineers.  He  also  organized  last  year  the  Engineer- 
ing Society  of  the  University  of  New  Brunswick,  the 
membership  of  which  includes  many  of  the  prominent 
engineers  of  the  Maritime  Provinces  and  vicinity,  as 
well  as  the  students  otthe  University. 

DR.    .V.    M.  SCOTT. 

A.  Melville  Scott,  B.A.  (Toronto  '96),  Ph.D.  (Got- 
tingen  '98),  Professor  of  Physics  and  Electrical  Engin- 
eering, was  appointed  to  his  present  position  in  1899, 
after  having  spent  the  preceding  year  as  instructor  in 
the  Department  of  Physics  at  the  L^niversity  of  Toronto- 
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He  is  a  native  of  Ontario,  served  his  apprenticeship 
at  teaching  in  the  public  schools  of  that  province,  and, 
attending  the  Normal  School  at  Toronto,  succeeded  in 
winning  the  Gold  Medal  in  June,  1890.  After  two  years 
spent  at  the  Parkdale  Collegiate  Institute  he  entered 
the  University,  taking  the  Honor  Course  in  Mathema- 
tics and  Physics,  in  which  he  obtained  a  foremost 
standing  throughout,  at  the  same  time  reading  largely 
in  English  and  other  modern  languages.  In  addition 
to  scholarships  and  prizes  during  the  preceding  years, 
the  McDonald  Gold  Medal  for  Mathematics  and 
Physics,  and  the  Aberdeen  Gold  Medal  for  General 
Proficiency  from  Victoria  College,  fell  to  his  lot  at 
graduation,  also  in  addition  the  185 1  Exhibition 
Science  Scholarship  was  awarded  him  by  the  Universi- 
ty for  research  work  carried  on  during  the  fourth  year. 
The  two  years  following  graduation  were  spent  in  Ger- 
many in  further  study  and  research  at  the  University  of 
Gottingen  ;  during  ihis  time  many  opportunities  were 
afforded  him  of  visiting  the  various  parts  of  Europe, 
centres  of  commerce  and  of  manufacturing  industries, 
as  well  as  seats  of  learning. 

With  a  wide  range  of  experience  and  a  many-sided 
view  of  life.  Dr.  Scott  is  now  devoting  his  energy  and 
ability  as  a  tearher  to  the  improving  of  the  facilities  for 
technical  education  in  the  Maritime  Provinces,  espec- 
ially New  Brunswick,  as  furnished  by  the  Engineering 
Department  of  the  University  of  New  Brunswick. 
Under  his  direction  the  incipient  course  in  Electrical 
Engineering  is  becoming  firmly  e^tabli!,hed,  and  bids 
fair  to  be  as  popular  as  the  older  course  in  Civil  En- 
gineering. 


SOME  ELECTRICAL  FEATURES  OF  THE  UNIVERSITY 
CONVERSAZIONE. 

By  C,  Chant,  Ph.  D. 

At  the  recent  Toronto  University  College  Conversazione,  held 
on  the  evening  of  March  19th,  two  of  the  electrical  exhibits  were 
of  special  interest.  These  were  the  demonstrations  of  wireless 
telegraphy  and  of  the  Simon  "singing  arc  lamp." 

In  the  former,  two  systems  were  shown.  One  of  these  was 
that  devised  by  Prof.  Braiin  and  the  firm  of  Siemens  &  Halske. 
The  apparatus  exhibited  in  operation  is  suited  only  for  short 
distances  {100  yards  being  the  greatest  distance  to  which  signals 
have  so  far  been  sent,)  but  the  instruments  are  precisely  of  the 
paltein  used  in  longdistance  work.  They  were  purcha'^ed  by 
the  University  at  the  request  of  the  writer,  for  use  in  an  investi- 
gation now  being  made  into  some  of  the  phenomena  of  wireless 
telegraphy.  The  little  transmitter  with  its  eight  miniature  Ley- 
den  jars  and  its  small  transformer,  actuated  by  a  small  induction 
coil  led  by  two  accumulators, was  placed  at  one  corner  of  a  large 
hall  while  the  receiver  was  at  the  oppossite  corner,  about  thirty 
)ards  away.  Connected  with  the  latter  was  a  Morse  register, 
kindly  loaned  by  A.  H.  Smith,  Esq.,  of  the  G.  N.  W.  Telegraph 
Company,  and  signals  were  freely  received  either  by  the  i-ingiug 
of  the  call-bell  or  by  markings  on  the  paper  tape.  The  antennae 
were  but  2^  metres  long,  the  wave-length  used  being  ten  metres. 

But  the  most  convincing  exhibition  was  willi  the  De  Forest 
system.  When  communicated  with,  Mr.  Thomson,  the  manager 
of  the  De  Forest  Company,  and  Dr.  de  Forest  gladly  agreed  to 
assist  in  the  exhibition,  and  Messrs.  H.  E.  Aihearn  and  J.  A. 
Wallace  freely  offered  to  be  piesent  and  send  and  receive  actual 
messages. 

The  regular  alternating-current  transmitter  usetl  in  this  system 
could  not  be  conveniently  installed,  so  one  with  a  medium-sized 
induction  coil  was  improvised.  The  antenna,  which  was  nine 
metres  long,  was  suspended  from  the  ceiling  by  a  cord,  the 
ground  connection  being  to  a  steam-heating  radiator  near  by. 
This  transmitter  was  placed  on  the  same  table  as  the  little  Braun 
sender.  About  iio  feet  away,  and  separated  by  three  solid 
brick  walls,  the  little  "dinky"  responder — small  enough  to  be  put 
in  a  coat  pocket — was  placed  on  a  table  at  which  sat  the  receiving 
operator  with  the  head-telephone  on.    The  effect  on  the  respond- 


er was  so  strong  when  one  side  of  it  was  joined  to  a  radiator 
that  no  antenna  was  used. 

Vor  two  hours  the  visitors  wrote  messages  (on  the  ordinary 
blanks)  and  handed  them  in  at  the  sending  end,  where  they  were 
promptly  despatched  at  the  usual  telegraphic  speed  ;  and  those 
to  whom  they  were  addressed,  on  calling  at  the  receiving  office, 
were  delighted  to  have  their  "aerograms"  handed  them,  sent 
without  a  mistake.  Indeed,  to  test  the  operators,  Prof.  Masson, 
of  Victoria  College,  sent  a  message  in  French,  and  it  reached  the 
proper  person  without  a  slip.  During  the  evening  nearly  fifty 
messages  were  sent  and  received,  constituting  an  excellent  de- 
monstration of  the  reality  of  the  new  system. 

About  ten  feet  farther  aw  ly  from  the  sending  stition,  on  the 
other  side  ot  3  fourth  brick  wall,  the  writer  had  arranged  another 
receiving  station.  At  this  place  the  responder  was  simply  joined 
in  series  with  two  dry  cells  and  an  ordinary  telephone  receiver  ; 
while  an  antenna  ten  metres  long,  suspended  from  the  ceiling, 
was  joined  to  one  side  of  the  responder,  the  other  side  being 
connected  to  a  sheet  of  tin  about  2x3  feet  lying  on  the  floor.  No 
connection  at  all  was  made  to  earth.  The  signals  here  were 
perfectly  clear,  and  astonishment  was  expressed  at  the  wonderful 
results  with  such  simple  means.  The  De  Forest  responder  is 
certainly  an  extraordinarily  sensitive  and  effective  instrument. 

Amongst  those  who  received  messages  or  sent  tliem  may  be 
mentioned  :  Mrs.  Mo^s,  wife  of  the  Vicc  Chancellor  of  the  Uni- 
versity ;  Mrs.  Harcourt,  wife  of  llie  Minister  of  Education  ;  Mrs. 
A.  B.  Macallum  ;  Prof.  Baker  ;  Prof.  DeLury  ;  Registrar  Breb- 
ner  ;  and  many  others. 

Some  interesting  observations  were  made  when  testing  the  ex- 
perimental arrangements  on  the  previous  evening.  When  the 
large  transmitter  (with  9-metre  antenna)  was  in  action,  the  Braun 
receiver  (witli  2  1/2  metre  antenna),  30  feet  away,  was  unaffected  ; 
but  when  thi^  antenna  was  m  ide  ten  metres  long,  and  especially 
wlian  earthed  to  a  radiator,  the  signals  were  pretty  freely  receiv- 
ed. Also,  \vhen  the  Braun  sender,  with  2  1/2  metre  antenna  and 
no  earth  connection  .at  all,  was  in  operation  the  messages  were 
read  with  the  De  Forest  responder  at  a  distance  of  120  feet, 
with  four  solid  walls  intervening,  one  side  of  the  responder  being 
joined  to  a  radiator  but  no  antenna  being  used. 

The  "singing  arc"  was  arranged  under  the  direction  of  Prof. 
Rosebrugh,  of  the  Faculty  of  .Applied  Science.  A  phonograph 
was  in  one  room,  while  the  arc  lamp  was  in  another  room  across 
a  hallway  and  about  fifty  feet  distant.  Tunes  uttered  by  the 
former  in  the  neighborhood  of  a  carbon  microphone  were  repeated 
by  the  brightly-shining  lamp,  so  as  to  be  heard  by  all  in  the  room. 
The  lamp  was  exhibited  by  Mr.  M.  V.  Sauer,  of  the  Department 
of  Electrical  Engineering. 


AMALGAMATION  OF  ELECTRIC  COVIPANIES  IN 
MONTREAL. 

On  March  17th  nogotiatio  is  were  concliulrfd  by  which  the 
Lachine  Rapids  Hydraulic  &  Land  Company,  of  Monlri-al,  was 
absorbed  by  the  Lontreal  L  ght.  Heat  &  Power  Company.  It  is 
understood  that  the  price  pj,id  for  the  Lachine  Company's  stock 
was  $190  per  share  or  a  total  of  $3,800,000.  The  Light,  Heat 
&  Power  Company  have  thus  acquired  the  Lachine  R  ipids 
Company,  the  Citizens'  Power  Company,  the  Standard  Light  & 
Power  Company,  and  a  lease  of  the  Shawinigan  Water  &  Power 
Companys'  plant  in  Montreal. 

The  public  have  been  assured  in  a  degree  that  prices  for  elec- 
tric current  will  not  be  advanced  by  the  offer  of  the  company  to 
close  contracts  for  both  gas  and  electricity  at  current  rales  for 
a  term  of  one,  three,  five,  or  tfjn  years. 

Mr.  Rodolphe  Forget,  second  vice-president  ot  tlie  comiiany,  is 
authority  for  the  statement  that  all  the  power  generated  by  the 
different  plants  will  be  centered  at  the  Queen  street  station, 
which  was  built  to  take  care  of  100,000  horse  power.  He  points 
out  that  before  the  end  of  this  year  the  company  will  be  recieviug 
over  80,000  horse  power,  i.e.,  23,800  h.p.  from  Chambly,  6,000 
h.  p.  from  Ste.  Therese,  12,000  h.  p.  from  I.achiiie, 
8,000  h.  p.  from  Shiwiiiigan,  and  30,000  h.  p.  from 
Soulanges  Canal.  Friends  of  the  company  control  also 
the  St.  Louis  Power  Company's  proposition  opposite  Heron 
Island,  which  will  be  developed  as  circumstances  require.  Mr. 
Forget  expresses  the  opinion  that  out  of  the  80,000  horse  power 
of  steam  production  now  used  in  Montreal, 75  per  cent,  will  be  re- 
placed by  electricity  within  the  next  five  years. 

It  is  reported  that  persons  representing  the  Montreal  Light, 
Heat  &  Power  Company  have  acquired  control  of  the  Jacques 
Cartier  Light  &  Power  Company  at  Quebec. 


I    0Li;STIONS  AND  ANSWERS  l 


riio  iliiolioii  siiliniitlot.l  b_\  the  Hamilton  subscriber 
sit^niiiij  himself  "Armature"  is  not  sullicieiitly  clear  to 
enable  a  reply  to  be  i^i\en.  If  he  will  explain  more 
f'lilly  the  points  on  which  he  desires  information,  we 
shall  be  j^laJ  to  answer. 

"J.  R.":  What  is  the  proper  locations  for  alternat- 
iniif  current  liij^htnini:;;  arresters?  Are  double  or  single 
pole  the  most  desirable  to  use  ?  Are  they  ever  placed 
on  the  secondaries  ? 

Ans. — As  a  general  rule  arresters  are  placed  at  both 
ends  of  a  line,  and  aJso  at  the  ends  of  any  branches. 
Further  than  this,  it  is  usual  to  install  a  set  beside  any 
large  machine  or  group  of  apparatus,  and  also,  if  the 
line  be  hilly,  it  is  sometimes  found  advisable  to  locate 
a  set  on  the  top  of  any  prominent  rise.  It  is  general- 
ly considered  preferable  to  put  in  single  pole  equip- 
ments instead  of  double  pole,  as  they  somewhat  lessen 
the  chance  of  short-circuits  occui  ring  if  a  heavy  dis- 
charge should  damage  the  arrester,  though  two  single 
pole  equipments  will  naturally  cost  somewhat  more 
than  one  double  polo.  We  do  not  know  of  any  instal- 
lations in  this  country  which  have  ?rresters  on  their 
secondaries,  though  we  believe  that  they  have  very 
occasionally  been  used  on  the  other  side. 

"  R.  M.  Smith  "  :  Why  are  induction  motors  not 
built  for  high  potentials  such  as  6,000  and  10,000  volts? 
We  olten  see  synchronous  mo  ors  operating  at  those 
pressure-. 

Ans. — The  L;reater  number  of  turns  per  coil  which 
are  necessitated  by  the<e  1  igh  voltages,  as  compared 
with  the  more  moderate  pressare  of  500  or  1,000  volts^ 
makes  it  impossible  to  build  an  induction  motor  which 
would  have  a  sufficiently  high  power  factor  for  com- 
mercial purposes.  This  objection  does  not  hold  good 
for  those  of  the  synchronous  type,  whose  pow.^r  factor 
is  controlled  by  the  excitation  furnished  from  the 
exciter,  and  which  can  be  made  practically  unity  if  the 
load  does  not  vary  too  rapidly. 

"L.  M.":    We  have  a  2000  volt  single  phase  circuit 
which  according  to  the  wattmeter  is  carrying  105  k.w. 
and  in  which  the  power  factor  is  go  per  cent.  What 
is  the  current  ? 

Ans. — When  the  wattmeter  registers  105  k.w.,  the 

power  factor  being  90   per  cent.,   it  means  that  this 

reading  is  but  90  per  cent,  of  the  kilo  volt  amperes  in 

the  circuit,  or  in  other  words,  that  the   k.v.a.  flowing 

-    100       10::.  ^  ■     ^t.       100  lO^ 

IS  X  1  he  current  IS   then  x      ^  2000 

90  90 
=  $8}i  amperes. 

"Ned":  How  would  you  build  a  concrefe  dam  66 
ft.xi5  ft.  high?  How  much  stone  is  required?  How 
many  waste  gates  w^ould  you  put  in  it  to  control  eighty- 
seven  square  miles  of  water  ?  Where  would  you  put 
them?  I  want  to  connect  a  fifty  horse  power  water 
wheel  under  a  13  foot  head,  what  size  spout  should  I 
use  ?  Is  a  wooden  spout  or  an  iron  spout  the  best  ? 
Another  60  h.p.  water  wheel  is  to  be  connected  200 
feet  from  the  dam.     What  size  spout  should  I  put  in  ? 
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What  company  in  Canada  makes  a  good  water  gate  ? 
Will  cement  set  in  still  water  ?  Where  can  I  get  some 
illustrations  of  dams,  or  a  g-ood  practical  book  on 
water  powers,  dams,  etc.  ? 

Ans. — We  regret  that  we  are  unable  to  answer  your 
various  questions,  as  anything  in  the  shape  of  a  satis- 
factory reply  involves  an  investigation  into  drawings, 
layout,  etc.,  far  beyond  the  scope  of  this  department. 
We  would  suggest  that  you  communicate  with  one  of 
the  consulting  hydraulic  engineers  whose  cards  you 
will  find  in  this  paper. 

"Reader":  What  is  the  Ward-Leonard  or  turret 
system  of  motor  control  ? 

Ans. — The  principle  used  in  this  system  is  that  ot 
varying  the  voltage  impressed  upon  the  armature  of 
the  motor  by  changing  the  voltage  produced  by  the 
generator,  instead  of  inserting  rheostats  into  the  motor 
armature  circuit.  This  latter,  if  shunt  wound,  has  to 
be  provided  with  some  source  of  field  excitation  other 
than  the  line  which  supplies  the  armature.  It  will  be 
evident  from  the  above  that  a  generator  is  needed  for 
each  motor,  unless  two  or  more  of  these  latter  are  re- 
quired to  have  their  speeds  varied  simultaneously  and 
to  the  same  extent.  The  system  is  more  particularly 
for  use  in  those  plants  where  a  large  motor  requires 
to  have  its  speed  varied  over  a  large  range  and  by  very 
fine  steps,  the  economy  over  rheostatic  control  being 
very  marked,  and  the  various  changes  in  speed  being 
controllable  by  the  operator  to  as  fine  an  extent  as  is 
desired. 

"Dynamo  Tender":  Can  you  give  me  any  information 
as  regards  a  good  method  of  keeping  commutators  true 
without  turning  them?  Sandpaper  does  not  seem  to  do  it. 

Ans. — You  can  accomplish  a  good  deal  by  cutting"  a 
good  sizid  block  of  sandstone  to  the  arc  of  the  commu- 
tator, and  holding  it  on  while  the  machine  is  run  at  a 
fair  speed  similarly  as  sandpaper  is  used.  This  will  cut 
down  the  nigh  places  and  give  you  a  good  surface  if 
things  are  not  in  too  bad  a  condition,  though  the  pro- 
cess is  somewhat  slow  compared  to  turning.  Be  sure 
before  you  start  that  the  commutator  is  tight,  otherwise 
you  may  find  yourself  as  badly  off  as  ever  in  the  course 
of  a  couple  of  weeks,  with  all  your  labor  lost. 

"Montreal  Resident":  Would  you  please  tell  me 
the  meaning  of  the  term  "  concatenation"  when  used 
in  connection  with  induction  motors. 

Ans. — It  is  an  expression  used  to  designate  the  con- 
nection of  two  induction  motors  in  series  with  each 
other,  somewhat  after  the  style  of  the  series  connect- 
ions used  in  the  control  ot  street  railway  motors.  In 
this  latter  case  the  two  machines  are  connected  strictly 
in  series  and  the  same  current  goes  through  both,  but 
when  using  induction  motors  there  is  a  slight  difference, 
the  secondary  of  the  first  machine  being  connected  to 
the  primary  of  the  second,  and  supplying  current  to  it 
at  a  frequency  just  half  of  that  of  the  supply  circuit. 
The  two  motors  are  thus  run  at  about  half  normal 
speed,  the  first  because  its  armature  has  got  a  resist- 
ance connected  into  it,  namely,  the  field  of  the  other 
machine,  and  the  second  because  the  frequency  of  the 
current  supplied  to  it  is  half  the  normal.  The  method 
is  practically  never  used  commercially  except  in  poly- 
phase railway  work,  where  it  affords  an  economical 
method  of  obtaining  low  speeds,  similarly  to  the  true 
series  parallel  system  as  applied  to  direct  current 
apparatus. 
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THE  ROBB-ARMSTRONG-SWEET  GOVERNOR. 

The  design  nf  centrifugal  governors  has  occupied  the  attention 
of  engine  designers  and  builders  ever  since  steam  engines  have 
been  used, and  particularly  of  late  ihat  form  of  governor  which  is 
placed  in  the  fly-wheel  of  the  engine  and  is  attached  to,  or  forms 
part  of,  the  valve-driving  mechanism  and  arranged  to  vary  the 
point  of  cut-ofF  of  steam  in  the  cjlinder  automatically.  It  has 
been  found  especially  difficult  to  get  a  governor  powerful  enough 
to  operate  the  valves  and  valve  gear  regularly  and,  at  the  same 
lime,  to  give  sufficiently  c'ose  and  quick  regiilatio"  to  meet  the 
very  exacting  requirements  for  driving  electric  generators, 
p.irticularly  for  lighting  or  combined  lighting  and  power  service 
and  for  parallel  operation  of  alternating  current  generators.  This 
type  of  governor  has  appeared  in  almost  numberless  forms,  many 
of  them  more  or  less  successful,  but  all  lacking  absolute  pei  fection 
either  in  governing  qualities  or  in  mechanical  details.  In  order 
to  prevent  disturbance  of  the  governor  by  1  eciiirocating  valves, 
various  friction  devices  have  been  used  as  a  part  of  the  governor 
or  in  connection  with  it,  such  as  double  eccentric-.,  dash  pots,  dr.ig 
springs,  etc.,  and  while  these  give  a  certain  measure  of  stability, 
they  prevent  quick  regulation  and  are  liable  to  cause  1  he  govei  nor 
to  race  or  hunt. 

The  governor  invented  by  Professor  John  E.  Sweet  was  a 
decided  advance  over  earlier  types,  having  a  less  number  of  parts. 


R  ii  li  B  -  A  K  .M  s  I  R  o  N  c;  S  \v  1;  1-;  I  G  n  \'  i-;  k  x  o  k  . 

only  one  weight  and  one  spring,  the  governor  system  in  perfect 
gravity  balance  in  all  pos'tions,  arjd  great  centrifugal  power  with 
less  friction  in  the  moving  parts  than  previous  forms  of  governor. 

The  Rites  type  of  governor  forms  another  step  in  advance,  as 
it  uiilizes  the  inertia  of  a  heavy  weight  suspended  in  the  fly-wheel 
to  give  quick  governing.  The  arrangement  of  the  inertia  govern- 
or is  such  that  any  change  of  speed  causes  the  fly-wheel  and  the 
suspended  inertia  weight  or  arm  to  which  the  eccentric  is  attachea 
to  change  their  relative  positions,  so  that  the  cut-ofF  is  changed 
quickly  to  meet  a  sudden  change  of  load.  The  inertia  of  this 
heavy  arm  also  prevents,  to  a  certain  extent,  disturbance  of  the 
governor  by  the  reciprocating  motion  of  the  valve.  The  disad- 
vantages of  this  form  of  governor  are  (i)  that  the  inertia  weight 
and  eccentric  being  all  in  one  piece  must  be  out  of  grav'ity  bal- 
ance in  order  (o  have  centrifugal  force,  and  the  governor  system 
not  being  in  balance,  is  caused  to  oscillate,  especially  at  slow 
speeds.  (2)  The  strain  due  to  the  centrifugal  force  and  gravity  of 
the  heavy  inertia  arm  is  carried  directly  by  the  suspension  pin, 
which  is  not  easily  lubr  icated ;  therefore,  both  from  the  absence 
of  gravity  balance  and  because  of  the  increased  strain  and  fric- 
tion, the  designer  cannot  introduce  very  much  centrifugal  force, 
with  the  result  that  the  regulation  is  influenced  greatly  by  any 
variation  in  the  friction  of  (he  valve  or  valve  gear,  tight  or  loose 


packing  of  the  valve  rod,  change  of  steam  pressure,  etc.,  and  if 
the  suspension  pin  gets  dry,  as  it  is  liable  to  do  while  moving 
under  heavy  pressure,  the  governor  is  sure  to  regulate  badly. 
(3)  Although  inertia  tends  to  overcome  friction  and  cause  quick 
movement,  unless  the  movement  is  controlled  by  powerful  centri- 
fugal and  centripetal  forces,  the  governor  will  not  be  stable,  and 
the  Rites  type  of  governor  cannot  have  these  powerful  forces 
without  being  correspondingly  out  of  gravity  balance,  nor  with- 
out great  strain  and  friction  on  the  suspension  pin. 

The  real  controlling  power  in  a  governor  depends  upon  the 
amount  of  the  unbalancing  of  the  centrifugal  and  centripetal 
forces,  and  this  mav  be  made  sufficient  in  amount  (i)  by  a  great 
change  of  speed,  or  (2)  if  the  centrifugal  and  centripetal  forces 
are  strong,  a  small  change  of  speed  will  cause  a  considerable 
unbalancing  of  the  forces  and  a  correspondingly  quick  change  of 
the  governor  to  a  new  position  where  the  forces  are  again  in 
balance.  If  there  were  absolutely  no  friction  or  inertia  in  the 
moving  parts  of  the  governor,  any  unbalancing  of  the  forces 
would  cause  the  governor  to  move  instantly  to  a  new  position 
where  the  balance  would  be  restored.  The  more  friction  there 
is  the  slower  the  mechanism  will  adjust  itself  to  the  new  posiiion, 
aTid  the  effect  of  slow  movement  is  10  allow  a  furlher  change  of 
speed,  and  that  the  governor  will  move  loo  far  and  then  come 
back,  with  the  result  that  there  will  be  a  constant  hunting  to  find 
the  proper  position. 

In  the  Robb-Armstrong-Sweet  governor  the  manufaci  urers 
claim  that  centrifugal  weight  is  carried  by  the  spring  directly,  so 
that  the  heavy  strain  due  to  centrifugal  force  is  not  brought  on 
the  suspension  pin,  which  merely  carries  the  eccentric  and  is  not 
subject  to  any  strain  or  friction  except  that  due  to  the  driving  of 
the  valve  gear.  The  governor  system  is  in  gravity  balance  in 
all  positions,  because  the  eccentric  is  made  to  balance  the  cen- 
trifugal weight,  the  principle  of  balancing  being  the  same  as  that 
invented  by  Professor  John  E.  Sweet  and  employed  in  ihe 
Straight  Line  engine  governor. 

The  centrifugal  weight  may  be  very  heavy  without  bringing 
undue  strain  on  the  spring,  because  a  large  part  of  its  centrifugal 
force  is  carried  by  end  pull  on  the  flat  leaf  spring,  so  that  the 
inertia  of  the  weight  is  sufficient  to  prevent  disturbance  by  the 
reciprcicat ing  moticn  of  the  valve  gear,  and  the  weight  is  so 
placed  that  il  also  gets  the  effect  of  inertia  for  quick  regulation. 
The  result  is  an  extremely  simple  and  powerlul  governor,  in 
which  there  is  not  enough  friction  to  prevent  the  governor  from 
changing  position  almost  instantly,  and  no  possibility  of  racing 
when  properly  adjusted. 

The  eccentric  being  tmder  reversing  strains,  from  driving  the 
valve  gear,  allows  the  oil  to  reach  the  rubbing  surfaces  of  the 
suspension  pin  and  bush,  so  lhal  there  is  practically  no  friction 
or  wear.  Other  important  advantages  are  that  by  means  of  a 
simple  adjustment  of  the  link  connecting  the  eccentric  and  cenlri- 
frugal  weight,  the  governor  may  be  adjusted  to  any  degree  of 
sensiiiveu'^ss  or  close  n  gulalion  ;  if  desired,  the  engine  may  in- 
made  to  vary  only  one  revolution  from  no  load  to  full  load,  and 
the  operating  engineer  by  simple  directions  may  change  the 
speed  of  an  engine  at  any  time. 

This  governor  is  the  joint  invention  of  Mr.  E.  J.  Armstrong,  of 
New  York,  and  Messrs.  D.  W.  and  A.  G.  Robb,  of  Nova  Scotia, 
based  on  Professor  Sweet's  invention,  and  is  patented  in  the 
United  States,  Canada  and  European  countries. 


THE  ELECTRIC  CLUB  OF  PITTSBURGH. 

The  first  annual  report  of  tho  ICIectric  Club  of  Pittsburg,  P  i., 
is  issued  in  the  form  of  an  attractive  booklet  under  date  of  March 
19,  1903,  the  anniversary  of  the  Club's  organization.  This  pam- 
phlet, of  artistic  design  and  illustration,  gives  the  constitution  and 
membership  of  the  Club,  the  scope,  plans,  and  personnel  of  the 
various  commitlees,  and  an  outline  of  the  work  accomplished  and 
proposed.  A  feature  of  this  work  which  has  proven  very  valu- 
able is  the  formation  of  classes  for  the  study  of  technical  subjects 
under  Ihe  instruction  of  various  engineers  of  the  Westinghouse 
Electric  &  Mfg.  Company.  These  classes,  or  "sections  ",  consti- 
tute "self  exciting"  engineering  societies  within  the  parent  body, 
each  seclion  pursuing  a  separate  and  definite  line  of  study.  As  a 
further  aid,  there  is  a  well  equipped  technical  library,  including 
the  varions  electrical  and  mechanical  magazines. 


Fogarty  Bros.,  of  Montreal,  have  been  awarded  the  contract 
for  power,  lighting  and  telephone  installation  in  a  new  buildini; 
to  be  built  in  that  cil)'  by  the  Hudson  li:\.v  Knitting  Company, 
also  lighting  installation  in  A.  Heck's  new  factory. 
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Urauch  ottice  of  the  Canaihan  Elkctricai.  Niiws, 
Imperial  Buildiug. 

iMoNTRKAL,  March  31,  1903. 

Toronio  ami  some  oilier  localities  in  Ontario  seem  to  wage 
increa>in.^^  war  on  the  Hell  Telephone  Company.  Just  why, 
we  in  Mcntreal  cannot  fathom.  Down  here  we  get  a  good, 
prompt  service,  and  fair  treatment  generally,  and  those  of  us 
who  have  had  the  experience  of  two  telephones  in  the  office  as 
in  the  days  of  the  Federal  Company  found  the  situation  more  of 
a  nuisance  than  a  convenience.  The  telephone  to  be  of  any 
practical  value  must  be  a  monopoly,  although  the  government 
must  be  expected  10  safeguard  the  public  against  exorbitant 
rates. 

The  long  looked  for  amalgamation  of  the  Montreal  Light, 
Heat  &  Power  Company  and  the  Lachine  Rapids  Company  has 
at  last  come  10  pass.  Just  why  such  positive  denials  were 
made  by  prominent  officials  on  both  sides  a  few  hours  befor  e 
the  announcement,  and  after  the  deal  was  practically  consum- 
mated, is  a  puzzle  that  no  fellow  can  guess.  Whether  the  deal 
will  ultimately  be  of  benefit  to  the  public  or  no  remains  to  be 
seen  ;  the  consensus  of  public  opinion  at  present,  however,  is  to 
"e.xpect  higher  rates."  It  must  be  borne  in  mind  that  there  is  a 
tremendous  amount  of  power  to  be  disposed  of  and  the  market 
for  same  has  a  limit  even  if  the  Montreal  Street  Railway  is 
supplied.  The  street  railwaj-  themselves  will  probably  "  come 
into  the  fold"  ere  long.  The  consolidation  may  have  the  effect 
of  increasing  the  demand  for  isolated  plants  in  factories,  etc., 
in  which  case  the  wisdom  of  the  Canadian  General  Electric 
Compan}'  in  purchasing  the  old  Royal  Electric  shops  for  the 
manufacture  of  dynamos  and  apparatus  will  be  more  than  ever 
shown. 


MOTORS  FOR  THE  LACHINE  CANAL. 

Montreal,  March  21SI,  1903. 

Editor  l<;i.ECTRicAL  Nkws  : 

Okak  Sir,— We  note  that  under  the  heading  "Sparks",  the 
statement  has  been  made  that  the  Dominion  Government  has 
placed  the  order  for  electrical  equipment  of  the  Lachine  Canal 
with  us.  This  is  correct,  but  the  forty-nine  motors  are  not  to  be 
all  alternating.  Thirty-one  motors  are  alternating  current,  and 
are  s  jpplied  by  the  Ampere  Electric  Company,  of  whom  we  are 
selling  agents,  and  eighteen  motors  are  direct  current,  and  are 
being  supplied  by  the  Crocker  Wheeler  Company,  for  whom  we 
are  the  Canadian  agents. 

Yours  truly, 
R.  E.  T.  Pringle  Comi^anv,  Limited. 


The  Canadian  General  Electric  Company  have  secured  the  con. 
tract  to  supply  the  Hamilton  Electric  Light  and  Cataract  Power 
Company  with  five  loo-light  constant  current  transformers  and 
430  series  alternating  current  enclosed  arc  lamps,  with  necessary 
switchboards  and  other  accessories. 

Defective  welding  of  boiler  tubes  may  be  readily  delected  by 
chemical  means,  according  to  a  communication  by  Mr.  D.  Wood- 
man before  a  joint  sfss-ion  of  chemical  societifs  at  ihe 
Chemists'  Club,  New  York.  A  certain  lot  of  boiler  tubes  had 
given  very  poor  results,  corroding  to  failure  very  rapidly;  another 
lot  subjected  to  precisely  similar  conditions  had  been  satisfactory. 
Submitted  to  Mr.  Woodman  for  analysis,  he  found  them  to  be  of 
practically  identical  material — a  fair  quality  of  wrought  iron.  It 
was  then  suggested  that  possibly  differences  in  the  welding  might 
have  something  to  do  with  the  behavior  of  the  tubes.  This  was 
tested  by  laying  sections  of  each  kind  of  tubes  in  10%  sulphuric 
acid.  The  good  tubes  were  attacked  uniformly  all  around,  the 
line  of  the  weld  showing  merely  by  its  color.  The  other  tubes 
however,  were  eaten  away  on  the  line  of  the  weld  very  rapidly, 
so  that  a  deep  s'it  ivas  formed  there.  This  indicated  that  the 
metal  along  the  weld  was  porous  and  open;  in  other  words,  lhaf 
the  weld  was  imperfect. 


Railway  Line  Material 

FOR  ALL  SYSTEMS. 


Pole  Brackets 

Single  and  Double,  All  Standard  Styles. 

Trolley  Clamps 

for  Round,  Figure  eight  and  Grooved  wire- 
Strain  InsvileLtors 

Premier,  Type  D,  and  Brooklyn. 


Trolley  HsLngers 

Single  and  double  curve  and  straight  line 

Trolley  E^ars 

Strain,  Splicing  and  Feeder. 

R^dLil  Bonds 

Bonding  Caps,  Channel  Pins,  etc 


All  Standard  Devices  Made  By  The  Ohio  Brass 
Company  Carried  In  Stock  By         -         -  - 

CANADIAN  GENERAL  ELECTRIC  COMPANY,  limited. 

HEAD  OFFICE  -  -  14-16  KING  ST.  EAST,  TORONTO- 


— District   Offices — 

MONTREAL      HALIFAX      OTTAWA      WINNIPEG      VANCOUVER      VICTORIA  ROSSLAND 
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MOONLIGHT  SCHEDULE  FOR  MAY. 


Date. 

I<iglit. 

Date. 

Extinguish  . 

No.  of 
Honrs. 

May  I 

7  30 

May  2 

4  10 

8  40 

2 

7  30 

3 

4  lo 

8  40 

3 

1 1  20 

4 

4  1  0 

4  50 

4 

0  00 

5 

4  1 0 

4  10 

f. 
0 

0  40 

D 

4  1 0 

3  30 

7 

I  1 0 

7 

4  'o 

3  0^ 

0 
0 

I  45 

0 

4  10 

2  25 

9 

2  10 

9 

4  10 

2  00 

1 0 
1 1 

( ( 

10 
1 1 

No  Light 

1 2 

1 2 

( ( 

'3 

7  40 

'3 

10  30 

2  50 

14 

7  40 

'4 

1 1  20 

3  40 

15 

7  4=^ 

15 

0  00 

4  15 

1 

1 D 

7  45 

'7 

0  45 

5 

'7 

7  45 

1 0 

I  20 

5  35 

[  0 

7  45 

19 

2  00 

6  '5 

'9 

7  50 

20 

2  30 

6  40 

20 

7  50 

2  I 

3  0° 

7  'o 

2 1 

7  5° 

22 

3  30 

7  40 

2  2 

7  50 

23 

3  30 

7  4° 

23 

7  50 

24 

3  30 

7  40 

2d 

8  00 

2  C 

i 

T  in 

25 

8  00 

26 

3  30 

7  30 

26 

8  00 

27 

3  30 

7  30 

27 

8  00 

28 

3  30 

7  30 

28 

8  00 

29 

3  30 

7  30 

29 

8  00 

30 

3  30 

7  30 

30 

8  00 

3' 

3  30 

7  30 

3' 

8  00 

June  I 

3  30 

7  30 

Total  161  40 


TEST  OF  A  TRANSFORMER. 

A  recent  flood  in  the  city  of  Montreal  was  the  cause  of  an 
unconscious,  yet  interesting-,  transformer  test.  Two  25  kilowatt 
type  A  O  transformers  became  submerged  in  water  and  remain- 
ed in  that  condition  tor  48  hours.  When  the  water  subsided  they 
were  found  in  operation  and  performing  the  usual  duties.  This  is 
a  good  illustration  of  the  excellent  construction  and  durability 
of  the  modern  transformer. 


bronze:  discs 


Outlast  All  Others 

Therefore  it  Must  be 
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TO   USE  OUR 

Globe  and  Ga.te  Valves 

VINCENT  VALVE  CO., 

SANDUSKY,  OHIO,  U.S.A. 
79  KING  STREET  EAST,  TORONTO,  ONT. 


The  McEwen  High  Speed  Automatic  Engine 


The  McEwen  High  Speed  Automatic 
Engine  is  an  honestly  constructed  engine. 

It's  honest  all  the 
way  through. 

Not  a  single  item 
enters  into  its  make- 
up but  what  has  been 
tested  and  proven 
true. 

For  a  high  speed 
engine  the  McEwen  is 
an  economical  engine. 

Its  regulation  is  per- 
fect  and    it    gives  a 
most  satisfactory  ser- 
vice for  the  special  purposes  for  which  it 
was  designed. 


OUR  GUARANTEE 

The  engine  shall  not  run  one  revolution 
slower  when  fully  loaded  than  when  run- 
ning empty,  and  a  reduction  of  boiler 
pressure  from  the  greatest  to  that  neces- 
sarj  to  do  the  work  will  not  reduce  the 
speed  of  the  engine  one  revolution. 

Any  engine  failing  to  meet  this  guaran- 
tee becomes  the  property  of  the  purchaser 
upon  the  payrnent  of  one  dollar. 


For  street  railway  service,  electric 
lighting,  electric  crane  work,  mine  haul- 
age  or  any  service 
where  loads  fluctuate 
with  rapidity  the  Mc- 
Ewen is  the  ideal  high 
speed  engine. 

Its  guarantee  given 
herewith  proves  our 
contention  that  the 
McEwen  has  almost 
perfect  regulation. 
We  should  be  pleased 
to  send  you  the 
catalogue  of  the  Mc- 
Ewen showing  its  construction  embodied 
in  its  makinsf. 


THE  WATEROUS  ENGINE  WORKS  CO.,  Limited,  Brantford,  Out. 

Brarxches  :  Winnipeg  and  Vo.rvcouvor 
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PUBLICATIONS. 

The  \Wstin»jhoiise  Kloctilc  ^.  Miimifacluiiiij;;  Company,  of 
Pittsburg,  have  issued  a  neat  and  attractive  booklet  descriptive 
ot  Westiiighouse  fan  motors  for  alternating'  and  direct  current 
circuits.  In  it  are  illustrated  a  few  of  the  many  adaptatioits  of 
fan  motors  in  stores,  hotels,  restaurants,  steamers,  trains,  etc. 

"The  Induction  Motor,  its  Theory  and  Design",  by  Boy  de  la 
Tour:  This  book  has  been  translated  from  the  French  by  C.  O. 
Mailloux.  It  is  intended  to  illustrate  the  theory  of  the  induction 
motor  and  to  facilitate  its  design  by  a  practical  methoil  of  cal- 
culation which  is  at  once  simple,  ingenious  and  effective.  The 
publishers  are  the  McGraw  Publishing  Compan}',  114  Liberty 
street.  New  York,  and  the  retail  price  is  $2.50. 

"Storage  Battery  Engmeering,"  by  Lamar  Lyndon:  This  book 
has  ju-it  been  published  by  the  McGraw  Putjlishing  Company,  of 
New  York,  and  retails  at  $3.00.  It  is  a  practical  work  intended 
for  the  engineer  who  is  called  on  to  design  and  install  storage 
battery  equipments  or  who  has  a  battery  power  plant  under  his 


care.  Various  systems  of  boosters  are  minutely  described. 
Altogether  the  book  forms  a  complete  compendium  for  the  en- 
gineer, to  which  questions  which  may  arise  in  storage  battery 
work  may  be  refeirod  and  salisfaclorily  solved. 

In  future  Science  Abslracls,  of  London,  England,  will  be  pub- 
lished in  two  sections.  Section  A  will  embrace  physics,  heat, 
sound,  electricity  and  magnelism,  chemical  physics  and  electro- 
chemistry, general  physics,  meteorology  and  terrestrial  physics, 
physical  astronomy.  Section  B  will  embrace  steam  plants,  gas 
and  oil  engine-^,  automobiles,  driven  ships  and  launches, 
balloons  and  airships,  general  electrical  engineermg,  electric 
generators,  motors  and  transformers,  electrical  distribution,  trac- 
tion and  lighting,  telegraphy  and  telephony.  The  subscription 
price  will  be  $4.50  for  each  section  sepai ately  including  index, 
or  for  the  two  sections  $7.50. 


Wq  are  advised  that  Messrs.  Peacock  Bros,  (late  Francis  T. 
Peacock)  Canada  Life  Building,  Montreal,  have  been  appointed 
sole  repiesentalives  for  the  Dominion  of  Canada  for  Messrs. 
Turner  Bros.,  the  well  known  English  manufacturers  of  sheets, 
bars,  forgings,  stampings,  etc.,  for  electrical  purposes. 


POSITIOfTWANTED 

.\s  traveller  for  an  lileclrical  .Supply  Company; 
well  acquainted  with  small  supplies  and  well 
recv<mmended.   Box  25,  Electrical  News. 


ENDERS  WANTED 


A  Weekly  journal  of  advance  inforina 

tion  and  public  works. 
The     rfrrc"i''ed    medium    for  auvertise 

n.fi.t--  \^■v  T  e:uier^. 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

FOR 

RAILWAY  FEEDERS  AND 
TRANSMISSION  LINES.  .... 

INGOTS,   SHEETS,   WIRE,   TUBING,  CASTINGS. 

I'rices  wilh  full  information  on  application. 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 


THE 


Laurie  Engine  Company 


MONTREAL,  CANADA. 


Some  Laurie  Corliss 
Installations : 


r 


British  ColumbiaL  Electric 
Ry.  Co.       -        2.100  H.  P. 

Winnipeg  Electric  Street  Ry- 
Co.       -       -       2.200  H.  P. 

Toronto  Electric  Street  R.y. 
Co.      -        -       1,500  H.  P. 

Montrea.!  Street  Ra.ilway 
Co.       -       -       11.500  H.  P. 

Dominion  Iron  (SL  Steel 
Co.       -       -       2.400  H.  P. 

C&pe  Breton  Electric  Tram- 
way Co.       -       1.200  H.  P. 


> 


LAURIE  CORLISS  ENGINES 

i^uNAPPROACHED  FOR  ECONOMY,  EFFICIENCY  OR  REGULATION 
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SPARKS. 

The  Northern  Electrical  Maiiulacturintc  Company,  Madison, 
Wis.,  have  issued  booklet  No.  31  describing  and  illustrating 
Northern  direct  current  generators.  The  booklet  will  be  sent 
free  on  request. 

The  Canadian  General  Electric  Co.,  Toronto,  and  the  VVater- 
ous  Engine  Works  Co.,  Brantford,  have  contributed  $500  and 
$400  respectively  towards  the  cost  of  equipping  the  new  engin- 
eering laboratory  of  Queen's  University. 

The  village  council  of  Weston,  Ont.,  has  decided  to  charge  a 
uniform  rate  of  32  cents  a  month  for  sixteen  candle  power  lamps 
and  16  cents  for  eight  candle  power.     Heretofore  the  rale  has 


been  30  cents  for  15  c.  p.  lamps,  with  a  sliding  scale  of  prices 
for  (he  number  of  lamps  in  use. 

The  town  of  Midland,  Ont.,  has  accepted  the  tender  of  the 
Goldie  &  McCulloch  Company,  of  Gait,  for  the  supply  of  an 
engine  for  the  electric  light  plant.  The  price  is  $2,300  and  the 
old  engine. 

The  Ampere  Electric  Mfg.  Company  are  building  two  induction 
motors,  each  of  two  hundred  h.p.  capacity,  for  operating  the  new 
linoleum  mills  of  the  Dominion  Oil  Cloth  Company,  Montreal ;  a 
75  h.p.  induction  motor  for  the  Locomotive  &  Machine  Company 
of  Montreal,  and  two  50  h.p.  motors  for  the  Canada  Axe  & 
Harvest  Tool  Mfg.  Company,  besides  the  usual  drift  of  smaller 
size. 


SWEDISH  CHARCOAL  IRON  SHEETS,  BARS,  RODS,  STRIPS  AND 

STAMPINGS. 

134  UPPER  THAMES  ST., 
LONDON,  ENG. 


Magnet  Forgings.  Slabs,  liars 
in  the  Rough  and  Machined. 


TURNER  RBOS., 


Telegraphic  Address,  'Sheetiron',  London.  Established  1870. 

MILD  STEEL  CASTINGS  FOR  MAGNETS  mfisNET  steel  fok  telcpmones 


Discs  over  5  feet  diameter 

and  Plain  Circles 
Sheets  up  to  66  in  wide. 


BARGAINS 


Owing  to  reconstruction  of  plant,  a  large 
amount  of  electrical  apparatus  will  be  sold  cheap 
— A.  C.  Generators,  1,200  volts,  16,000  alterna- 
tions; 80  to  250  K.W.  Exciters;  250  volt  D.C.  Gen- 
erators; Switches;  Switchboard  Voltmeters  and 
Ammeters  ;  Station  Transformers  :  Belting  ; 
Iron  and  Wooden  Pulleys,  all  sizes;  .Shafting,  3 
to  6  inches  ;  Floor  Stands  and  Boxes;  Couplings; 
Frictions  and  other  things  too  numerous  to 
mention.   Mostly  in  first-class  condition. 

Address,  BARGAINS,  this  office,  and  full 
particulars  will  be  f\irnished. 


T  H  E  V- 


"TR.ITON" 

 MARINE  

Gasoline  Engine 

Simplest,  Safest  a.nd 
Most  R.eliev.ble. 

Hamilton  Motor  Works 

HaLmilton,  CsknaLdaL. 

258   Catharine   Street  North. 


"Engines  in  successful  operation  from 
Halifax  to  Vancouver." 


Dick^Kerr  &  Company 


HeaLd  Office  :  110  Cannon  Street.  LONDON.  E.  C.  ENGLAND. 

Cacnadiacn  Office  :  332  King  Street.  KINGSTON,  ONTARIO. 
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SPARKS. 

Tlie  business  of  the  Oomiiiion  Motor  &  Maciiine  Company, 
Toronto,  has  been  aoquireil  by  Power  Accessories,  Limited,  of 
which  the  provisional  directors  are  Messrs.  E.  J.  Pliilip,  J.  J. 
Main,  H.  S.  Pell,  Joseph  Wright,  and  Frank  Detiton.  The 
capitalization  is  $150,000. 

Incorporation  has  been  granted  to  the  OeForest  Wireless 
Telegraph  Company  of  Canada,  with  a  capital  stock  of  $2,500,- 
000.  The  head  otlice  will  be  in  Toronto.  The  provisional 
directors  are  :  Messrs.  .-Mo.tander  McKenzie,  E.  G.  Lonjf,  C.  V. 
Bennef.  and  \V.  H,  Templeton,  all  of  Toronto. 

Mr.  John  A.  Manly,  of  Grand  Forks,  B.C.,  announces  that  he 
has  interested  .\merican  capitalists  in  a  large  mining  and  railway 
project  involving  an  expenditure  of  over  $4,000,000  in  the 
Boundary  district  of  British  Columbia.  He  states  that  work  will 
be  conmienced  this  summer  to  develop  2,000  horse  power  on  the 
Kettle  river,  seven  miles  below  Grand  Forks. 

Prof.  Loudon,  of  the  department  of  physics,  Toronto  University, 
has  invented  a  photometer  for  measuring  the  illuminating  power 
of  gas  or  electric  light.  Tests  of  the  apparatus  have  been  made 
by  Dr.  Johnston,  electric  light  inspector,  and  Messrs.  Donald 
McPliio.  ol"  Hamilton,  and  James   Pape,   of  Toronto,  gas  in- 


spectors, with  satisfactory  results,  they  reporting  it  to  be 
extremely  sensitive  to  variations  of  intensity. 

MICA  ^  ROCK  DRILLS 

Millers  ami  exporters  of  Electrical  Mica,  and  sole  agents  for  Jackson 
Hand  Power  Rock  Drill  and  Box  Electric  Reck  Drill  for  Canada. 


et  West, 


JOHNSON,  WILLATS  &  CO.,  "i^.l'iiTo' 

Canadian  tested. 
No  more  need  be  said. 


CANADA  METAL  CO., 

William  Street,  TORONTO,  ONT. 
Price  list  on  application. 


TRftDE>  WITH  E>N6L)flND 

Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  168,  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 

Greer  Tested  Fuse  Wire 


fICB  SPOOL  IS  PICKED  II  I  81R0IG  HH  BOX. 

Full  weight  guaranteed  to  each  spool. 
Warranted  to  be  absolutely  uniform,  reliable 
and  accurate.   Send  for  catalog. 

HARVARD  ELECTRIC  CO., 

224-226  South  Clinton  Street 

CHICAGO,  ILU. 


TfiE  GflNflDlflN  HEINE 
SflFETY  BOILER  GO. 

JOHN  J.  MAIN,  ^Kfer?"' 
Esplanade,  0pp.  Sherboume  St.,  Toronto 
HIGH  CLASS 

Water  Tube 
Steam  Boilers 

for  all  pressures,  duties  and  fuel. 
From  75  to  600  h.  p.  each.    N.  B. — We  do 
not  make  small  boilers. 

References  : —  The  Toronto  Electric 
Light  Co  ,  Limited  ;  The  T  Eaton  Co. 
Limited  ;  TheMassey-HarrisCo.,  Limited, 
The  Gutta  Percha  Rubber  &  Mfg.  Co., 
Dominion  Radiator  Co.,  Central  Prison, 
Foresters'  Temple,  Toronto  City  Hall, 
where  boilers  may  be  seen  working. 


RECENTLY  PUBLISHED: 


In  Strong  Cloth  Binding 


THE  Gf\Nf\Dlf\N  Hf\ND-BOOK 
OF  BTEfKNS  f\HU  E>LEGTRIGITY 

BY  WILLIAM  THOMPSON 

170  Pages,  Illustrated 

^pHE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  neces>.ary  to  the  study  of  Electricity  and  Engineering. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

i»RiCE  50  OE]sra?s 

TI16  G.  tt.  Mortimer  PublisHina  Gompany,  ot  Toronto.  Limited 


TORONTO, 

Send  for  Table  of  Contents. 


CANADA 


^  TELEPHONE^ 

We  inanufacture  TELEPHONES  for  all  kinds 
of  service  ;  central,  exchange,  factory,  ware- 
house, etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instruinent,  perfect 
in  construction  and  design,  with  no  exposed 
contacts  or  wires,  and  has  many  other  points 
of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Write  us.    Our  prices  are  right. 

John  Starr,  Son  &  Co.,  Limited,  HALIFAX.  N.S. 
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SPARKS. 

The  citizens  of  Benmiller,  Ont.,  are  talking^  of  installing  an 
electric  light  plant. 

The  Huron, Bruce  &Giey  Electric  Railway  Company  are  said  to 
have  acquired  a  large  portion  of  the  Falls  Reserve, with  the  inten- 
tion of  developing  the  power  to  operate  the  railway. 

The  Sylvester  Feed  Company,  Limited,  of  Victoria,  B.  C,  are 
erecting  a  new  building  in  that  city,  in  which  they  will  install  an 
electric  elevator  and  electric  power  machinery  for  the  grinding 
of  grain.  Messrs.  Hooper  &  Watkins  are  the  architects  of  the 
building. 


The  tender  of  the  Northey  Company,  ot  Toronto,  has  been  ac- 
cepted for  supplying  a  1,000  horse  power  condenser  for  the  elec- 
tric light  plant  at  Edmonton,  N.W.T. 

Some  interesting  experiments  in  connection  with  wireless 
telegraphy  were  recently  made  at  McGill  University,  Montreal. 
The  idea  in  course  ef  development  is  the  laying  of  a  cable  along 
the  centre  of  narrow  ship  channels.  Vessels  navigating  them 
would  be  equipped  with  special  instruments,  which,  as  soon  as  a 
vessel  got  a  certain  distance  away  from  the  cable,  would  ring  an 
alarm.  The  experiments  are  said  to  have  demonstrated  the 
feasibility  of  the  idea,  and  it  is  understood  that  a  practical  test 
will  be  made  on  the  St.  Lawrence  ship  channel  this  spring. 


Water  Gages, 
Gage  Cocks,  etc. 


AUTOMATIC 


INJECTORS 


Grease  Cups, 
Oilers,  etc. 


Send  for  Illustrated  Catalogue.        Ng  v«        PENBERTHY  INJECTOR  CO..  Limited.  Box  568,  WINDSOR,  ONT. 


flmerican  Circular 

Loom  GoiDDanu's 


FLEXIBLE  CONDUIT 


REQISTEREO 

MONTREAL  ELECT MC  COMPANY,  AGENTS. 

The  ORIGINAL  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  eleven  yea?s,  and  handled  by  us  for 
over  eight  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


MorvtresLl  Electric  CompoLrvy, 


1898  Notre  D&me 
Street, 


Montreal 


Instant  shipments  made. 


Large  stock  of  all  sizes  always  on  hand. 


The  aLbove  illvistraLtiorv  shows  one  of  ovir  Tok.i\dem 
Compound  Jenckes-Corliss  Engines,  with  flywheel  removed. 

A  new  Ca.taLlogue  of  these  Engines  is  being  prepa-red  and 
will  be  sent  on  reqviest. 


T 


Ke  Jenckes 

HcBLd  Office: 

Sherbrooke, 


MoLcKine  Co. 

56  Larvsdowne  St., 

Que.,  Canada 
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SPARKS. 

IncorporHlion  has  boen  askeJ  tor  In  the  l">omliiion  Institute  of 
.\in<il){anialeil  Kn)iiiieers. 

The  town  of  Liverpool,  X.  S.,  is  alnnil  to  install  an  electric 
light  anil  power  plant,  tenders  (or  whii  li  aio  invited  by  the 
Ma\or  up  to  April  i5tli. 

It  is  understood  that  the  power  house  of  the  Niagara  Falls 
Park  iV  River  Railway  at  Niag'ara  Falls,  Ont.,  will  be  enlarged 
this  spring  and  new  dynamos  installed. 

Citizens  of  Ilavelock  and  \or\vood,  Ont.,  are  talking  of  form- 
in^'  a  company  for  the  purpose  of  developing  the  water  power  of 
the  Crow  River  to  light  the  two  villages. 

The  Bryan  Manufacturing  Company,  of  Collingwood,  Ont., 
have  installed  an  electric  light  plant  in  their  factor)-,  consisting 
of  a  1J5  light  dynamo  and  a  hight  speed  engine. 

A  special  general  meeting  of  the  shareholders  of  the  Humbep 
Power  iV  Light  Company  was  held  at  Toronto  Junction  on 
March  Jist,  to  secure  the  endorsation  of  plai  s  adopted  by  the 
directors  for  the  completion  of  the  plant  at  the  Humber  and  pro- 
viding also  lor  the  installation  of  an  auxiliary  gas  or  steam 
plant.  Mr.  John  Scott,  electrical  engineer,  was  present  and 
stated  that  he  had  m^ide  a  personal  inspection  of  the  plant  and 
considered  that  there  was  a  bright  future  for  the  company. 


GlarKson  School  oT  Technoloou loSdIm°5.Y.'"°"'' 

Courses  leading  to  degrees  of  Bachelor  of  Science  in  Civil, 
Klectrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tuition  moderate. 

WM.  S.  ALERICH,  Director. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  GO. 

774  Craig  Street,  MONTREAL,  P.Q. 

nave  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
fjictory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149, 


rOR^ALE. 

The  riglit.s  to  manufacture  the  Hooper  Mag- 
netic Electric  Brake  will  be  sold  at  a  reafonable 
figure.  The  patents  are  also  for  sale.  Offers 
from  companies  for  local  or  state  rights  solicited. 

This  Brake  is  considered  by  experts  the  best 
ever  invented.  It  has  been  successfully  tried 
and  thoroughly  tested. 

For  particulars,  apply  to  , 
W.  D.  EARNGEv, 
Confederation  Life  Building,  Torontp. 


THe  f\kron  Insulaior 
&  MarDiG  Go. 

MANUF.ACTURER.S  OF 

Standard  Electrical 
Porcelam  Wiring 
Tabes,  Knobs,  Cleats, 
and  Porcelain 
Specialties 

AKRON,  OHIO 


ENDERS  WANTED 


_\  Weekly  Journal  of  advance  informa- 
tion and  public  works. 
The    recognized   medium   for  auvertise- 
ments  lor  Tenders. 


iCANADIAN  CONTRACT  REeORDf 

■  TORONTlDt./.:  . '  ^  ? 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

In  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MOHTRBAL  and  TORONTO 
Circulates  in  E.very  Province - 


LICCNSEC  OP  THE 
WHITNEY  CLECTRtC  mSTRUHtMT 
COMPANY'S  PATEMTS 
IN  CANADA. 


SIHtEK BROOKE.  QUE. 


Engine 
Catalogue. 


Our  new  Engine  Catalogue 
contains  considerable  infor- 
mation of  interest  to  steam 
users  as  well  as  a  description 
of  the  Robb-Armstrong  En- 
gine. 

A  copy  will  be  sent  to  anyone 
on  request. 

ROBB  ENGINEERING  GO.,  limited 


AMHERST.  N.  S. 
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SPARKS. 

Mr.  loseph  Dogie,  of  Marblcton,  Que.,  purposes  putting  in  an 
electric  light  plant  to  supply  Marbleton,  Line  Ridge  and  St. 
Adolphe. 

Mr.  C.  J.  Higgins,  local  manager  of  the  Bell  Telephone  Com" 
pany  at  Perth  and  Smilh's  Falls,  has  accepted  a  promotion  under 
the  same  company  at  Calgary,  N.W.T. 

The  Bell  Telephone  Company  will  build  two  long-service  sys- 
tems in  the  West  this  year,  one  from  Lethbridge  to  Card>ton  and 
the  other  from  Calgary  to  Edmonton,  N.W.T. 

It  is  said  that  the  Canadian  Pacific  Railway  Company  have 
decided  to  install  an  electric  light  plant  in  the  round  house  at 
Owen  Sound,  Ont.,  with  the  idea  of  doing  away  entirely  with  gas- 

The  Westinghouse  Air  Brake  Company  are  about  to  commence 
the  erection  of  a  new  foundry,  to  be  320x65  feet  and  constructed 
of  brick  with  steel  frame.    It  will  be  located  at  Wilmerding,  Pa. 

Sudbury  capitalists  are  asking  for  the  incorporation  of  the  Sud- 
bury, Copper  Cliff  and  Creighton  Electric  Railway  Company.  It 
is  proposed  to  construct  an  electric  railway  connecting  Sudbury 
with  Copper  Cliff  and  the  Creighton  Mine. 

Messrs.  Verity,  Limited,  of  London,  Eng.,  have  sent  us  a 
copy  of  their  latest  extensive  catalogue  of  electrical  machinery 
and  supplies.  By  an  ingenious  arrangement  provision  is  made 
o  bind  future  supplements  as  a  part  of  this  catalogue. 

Messrs.  Clarke,  Cowan,  Bartlett  &  Bartlett,  barristers  of 
Windsor,  Ont.,  have  given  notice  of  application  for  incorporation 


THIS  SYSTEM  IN  YOUR  OFFICE 

means  less  work  and  less  worry — few  mistakes  and 
no  overtime.    No  matter  what  your  business  or  pro- 
fession, you  should  learn  about  it  and  at  once. 
Ourexperts  tog-ether  have  written  a  bonk — Shaw-Walker  SystcmS 

—and  YOU  should   read  it.    Send  for  a  ' ''•py  to-day.     It  is  frer. 

THE  SHAW- WALKER  COMPANY,  Muskegon.  Michigan. 


of  a  company  lo  construct  an  electric  or  steam  railway  from 
Hamilton  to  Collingvvood,  Wellinefton,  Dufferln  and  Simcoe. 


TurDine 


Few  Canadians  know  that  Barber's  Canadian 
Turbine  is  the  pioneer  of  modern  American 
wheels.  That  is  the  case,and  we  are  prepared 
to  demonstrate  to  you  that  our  improved  tur- 
bines give  better  results  than  the  highest  ofrade 
of  United  States  wheels  so  freely  imported  by 
anadians  to  day. 

For  thirty-six  years  we  have  been  carefully 
watching  and  perfecting  details  of  our  turbines. 

Let  us  tell  you  all  about  them  and  our  prices. 

Plans  furnished  and  satisfaction  guaranteed 
in  every  detail  of  our  installations 


GHAS.  BARBER, 

MEAFORD,  ONT. 


SPARKS. 

The  Humber  Power  &  Light  C  inpan}', 
ol  Toronto  Junction,  is  installing  a  piivate 
telephone  system  connectiig  the  power 
ho.ise  with  the  office  and  the  superintend- 
ent's house 

The  Merchants'  Telephone  Coinpanj-, 
of  Montreal,  is  said  to  have  passed  into 
the  hands  of  a  new  company,  represented 
by  Mr.  Arlhur  Johns,  of  New  York. 
The  exchange  will  probably  be  recon- 
structed on  the  automatic  system. 

The  farmers  in  the  Slate  River  Valley, 
near  Foit  William,  Onl.,  are  formulating- 
plans  for  a  telephone  system.  It  is  pro- 
posed to  construct  a  local  system  in  the 
township  of  Paipoong,  where  it  is  thought 
fifty  telephones  could  be  placed,  and 
eventually  to  connect  Fort  William  and 
Port  Arthui. 


By  Yoiinp;  Man,  well  rccoinniciided,  a  position 

as  Traveller  for  electric  supply  house  ;  faniili^r 

with  Small  Supplies,  I.anips.  Hlc.    Box  17,  care 

CANADtAN  KLKCTKieAI.  NkWS. 


Second-H  OLnd 


1—50  I,tght  T.  &  H.  Arc  Machine  12  C.  I'. 
I— Spare  Armature. 
I — Spare  Commutator. 
30 — Double  Arc  I^amps. 

Regulator,  etc.,  complete,  all  in  good  con- 
dition. 

Trice,  five-hundred  dollars  ($500.00)  net  cash. 

TUK  R  K.  T.  Pm\r,M<;  CO.. 

.Montreal,  Que. 


A. B.C.  Co(ie,4th  iv:  Uh  Edition. 
Kor  Cables  '  Pliihps  Kind- 
hoven. ' ' 


The 


London 

Standard 

LaiiiD 

Mannlactured  by 

Philips  &  Co* 

EINDHOVEN,  (Holland.) 

Maxininni  Liyht  at  Mini- 
innn-  Cost,  coupled  with  uu- 
etiualletl  Durability. 

High  and    Low  Voltage 

Lamps. 
Traction  Lamps 

(Specially  constructed  for 
nmnma:  in  Series  ) 

Candle   Flame  Lamps 

High  Candle  Lamps 

Globular  Lamps 

Tubular  Lamps 

Diamond  Lamps 

Reflector  Lamps 

Etc.,  Etc. 

llUislrated  Catalogue  free  on 
a\iplieation. 

1  )aily  t tul put  ^i>,ooo  lamps 
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PERSONAU 

As  an  expression  ol  the  esteem  in  which  he  is  held,  the  students 
in  the  eleelrieal  eiiirioeering  classes  of  the  Toronto  Technical 
School  presented  Mr.  Chas.  M.  Peake,  the  instructor  of  the  class, 
with  .1  beautiful  cathedral  chime  tnantel  clock. 

Mr.  John  S.  TUisketl,  B.  H.,  electrician  and  mechanical  expert 
of  the  L'niversity  of  Toronto,  has  been  appointed  to  the  position 
of  mechanical  superintendent  of  the  new  astronomical  observa- 
tory now  in  course  of  erection  at  Ottawa.  Mr.  Plaskett  is  a  gradu- 
ate ot  Toronto  University  as  well  as  an  expert  machinist,  having 
served  five  years  under  Edison. 

Mr.  Thomas  Merry,  who  for  several  years  filled  the  position  of 
chief  engineer  of  the  Toronto  Railway  Company, has  tendered  his 


resignation  to  undertake  important  railway  work  in  the  Yukon  in 
the  interests  of  Mackenzie  &  Mann.  Mr.  Merry  was  presented 
with  a  gold  chain  and  locket,  the  latter  suitably  engraved,  by  the 
employees  of  the  power  house,  also  with  a  gold  watch  by  the 
Sergant's  Mess  of  the  48th  Highlanders. 


The  mimicipal  building  at  Fort  William,  Ont.,  was  destroyed 
by  fire  on  March  loth.  The  building  contained  the  newly  installed 
telephone  plant  which  was  completely  destroyed. 

Messrs.  Kidd  &  Thompson,  of  Ottawa,  have  applied  for  the 
incorporation  of  a  telegraph  and  telephone  company,  with  a  capi- 
tal of  $2,000,000,  and  power  to  construct  lines  throughout 
Canada. 


'PHONE  MAIN  2672 


THE  DOWNER 
PATTERN  WORKS 

J  M  DOWNER,  Proppletop. 

(76  Richmond  St.  West,  Toronto,  Ont. 


Patterns  &  Models 

IN  WOOD  OK  METAL. 

Made  to  order  for  Engines, 
Pumps,  Heating  Apparatus, 
Electrical  Work  and  Machines 
of  every  description. 

Please  mention  this  paper. 


The  Largest  arvd  Most  Moderrv  Equipped  Patterrv  Shop  in  the  Dominion. 


Cold  Water  Paint  for  Outside  and  Inside  Use. 


Weather  Proof. 
Fire  Proof. 

Standard ;  Matchless  Quality. 


White  and  Colors. 
COLOH  CARDS  AND  PARTICULARS  FROM 


Dura^ble. 

W.A.  FLEMING  &  CO., 

771  Craig  St.,  Montreal. 


MANUFACTURED 

THE  ALPHA  ELECTRIC  MANUFACTURIN 
_  ^  MONTRiAL.^  „ 


Front  view  of  this  Switch -board  catn  be  seen  in  the  Canadian  Engineer. 

R.  E.  T.  PRINGLE  COMPANY,  u„«.d 

105  Prince  William  St..  St.  John.  N.  B.  172  Dalhousle  Street 


Branches  '^18  Toronto  St.,  Toronto,  Ont. 

'  Representative  at  the  Coast-Frank  Darling,  Vancouver,  B.  C, 


IVTONTRE  AL. 
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BRADSTREET'S 

Capital  ami  Surplus,  $1,500,000. 
Offices  Throufflioiit  the  Civilized 
World. 
Executive  Offices 
Nos.  346  and  348  Broadway,  New  York  City,  U.SA. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  mer  bants, 
oy  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared, and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  end 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  or 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREETS  COMPANY. 
Offices  IN  Canada:    Halifax  N.S.  Hamilton,  Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;  St.  John,  N.  B.    Toronto,  Ont.  Vancouver, 
B.C.;    Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man. Western  Canada,  Toronto. 


Please  mention  this  paper  when  corres- 
ponding with  advertisers. 
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MONTREftL.      M.  de  riLLEBS 

ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTOBS 

Bi-polar 
Multipolar 
Direct  Connected 


DTK  AMOS 

Power 

Lighting 

Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON  mmi  mmm  go. 

Wauerly  Park,  NEWARK,  N.J.,  U.S.A. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 
London  :  Elliott  Bros.,  Century  Works,  Lewisham. 

Paris,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 

New  York  Office  :  74  Cortlandt  Street. 

WESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

and  circuit  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Bridge  Work.  of  extreme  accuracy  and  lowest  consumntlon  of  energy. 


THE  1902  EDITION 

STANDARD  WIRING 

rOR  ELECTRIC  [tlGMT  AIND  POWER 
ADOPTED 

By  the  Fire  Underwriters  of  the   United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

!It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover,  Pocket  Size,  Retail  Price         -  -  $1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 


Advertise  in  The  Canadian  Electrical  News. 


SaLmsorv 

Turbines 

UNEXCELLED  FOR  USE  IN  ELECTRIC 
POWER  PLANTS. 

Built  Upright  or  Horizonta.1, 

Single  or  in  Pamirs, 

Catalogues  and  Estimates  furnished 
on  application. 

The  Wm.  Hamilton  ManTg  Co., 
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[Je55,Mv 


c  td  ren  <S 


SOLE 


AGENTS 


for  the 


TELEPHONES 


:£irmjm£)iJp/>Uif). 


MildE  MicrophDnE.  y 

The  best  TRANbMhTTER 
in  t-he  World. 

QUEBEC  AGENTS- . 
ror  the  ' 

-Easrnn  Dynamos; 
<5c  Mohars. 


SwltcH-Boarfls  and  flnnunciators  | 

FIRE  ALARM  APPARATUS  and  ] 
TELEGRAPH  INSTRUMENTS  © 


"Nessphones,''  Montreal. 

419  St.  James  St., 

Cor.  Craig, 

MONTR&f\L 

Telephone  Main  iioo. 


For  Electrical  Supplies  of  all  kinds. 


Montreal 


The  FIRSTBRQOK,BOX  CO.,  Limited 

King  St.  East,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BUOCKS 

AND  GROSS-ARMS 


WRITE  FOR  PARTICULARS. 


MCGILL  UNIVERSITY,  MONTREAL. 


Courses  in  Civil,  Mechanical  and  Electrical 
Engineering ;  Mining  Engineering  and  Metal- 
lurgy ;  Chemistry,  Architecture.  Also  full  courses 
in  Arts,  I,aw,  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

The  Registrar 


MANGANESE  °  """"'^ 


up  to  95%. 


FItJOf  Spar,  Withcritc, 
Retort  Carbon,  fnd°^ound 

— are  offered  by — 

OTTO  MINNER  &  CO., 

Arnstadt.  Germany. 


MUNIGIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating'  with 

THE  UNITED  ELECTRIC  COMPANY.  Limited,  TORONTO 

"Every  Factory  in  Canada 
"should  use  the  best  Belting.  Our 
"EXTRA"  brand. 

theJ.G.mclaren  belting  CO. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 


HE  ELECTRICAL  CONSTRUCTION 


Company  of  London,  Limited. 

32-40lDuBda8  Street, ^London,  Can.— Phone  1103. 
Perfection 
Type 


DYNAMOS 


MOTOR.S 


Multipolar  or  ~'' 
Bipolar,  Direct 
Connected  or  Belted. 
High  efficiency.    Designed  for  any  required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 

E,tirr.ales  cheertul!y  given.    Descriptive  matter  furnished  on 


The  PHILIP  CAREY  MFG.  CO. 

94 IIDELIIIDE  ST.  E. 

Toronto,  Ont. 


Manufacturkrs 

.  .  .  OF  .  .  . 

85  %  MAGNESIA  ASBESTOS  STEAM  PIPE 
and  BOILER  COVERINGS,  MINERAL  WOOL 

MAGNESIA,  ASBESTOS,   ASPHALT  MATERIALS 
CEMENT  and  HAIR  FELT. 


CANADIAN 


Electrical  News 

AND  Engineering  Journal 


5 OLD  SERIES,  VOL.  XV  —No.  8 
'new  series,  vol.  XIII.— No.  5 


TORONTO,  CANADA,  MAY,  1903 


PRICE  ID  cents 
$1.00  Per  Year. 


Ttl6 


Wc  make  all  types  and 
si^es 

(UP  TO  500  H.  P.) 

OF 

Direct  and  Alternating 
Current 

Generators 

AND 

Motors 

Our  designs  are  the  latest. 
Our  prices  are  competitive. 
Our  workmanship  strictly  high 
grade. 


El66iri6  60..  Liliiiied 


TOTiOlTTO. 


H^^e  You  Qot  Our 


FAN 
MOTOR 

C^t^logijie 

No.  1043. 

IT   TELLS   ALL   ABOUT  THE   C.  G.  E. 
FANS  FOR.  1903. 


LECTRIC 


G 


Head  Offices 


Factories  : 
TORONTO 

PETERBORO 

MONTRE.'\L 


LIMITED. 

TORONTO,  ONT. 

District  Ollices  : 
MONTREAL  WINNIPEG 
HALIFAX  VANCOUVER 
OTTAWA  VICTORIA 
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ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraiil  .:  aikI  IVwcr  Ucvclopmeiits  niul  Traiis- 
uitssious.     Klrctric  Knilwnys,  Lighting 
aiul   Power  Syslciiis. 
Arbitrntioiis,   KciktIs,  Etc., 


t  .   N  .   I'liu  1  li  s,  I'lesulfiu. 


Geo.  H.  Olney  and,  Secretary-Treasurer. 


17  ST.  JOHN  STREET 
McKINNON  BUILDING 


MONTREAL 
TORONTO 


til  F.  Filill  Eiwm 


(IL,I3VCITE!ID) 

MONTRBflU  Gf\Nf\Df\ 


RODERICK  J.  PARKE 

A.  M.  Can.  Soc.  O.K.    A.  M.  Aiuer.  Inst.  C.E. 

CONSULTING  ENGINEER 

Electr-.c  LislU  ami  Tower  I'lants.    I. ong  Distance 
Elevtrioal  Tower  Transmission.  Steam 
and    Hydraulic  Plants.  Estimates. 
Valuations.   Tests.    Reports  and 
Investigations. 
409-410  Temple  Building,  TORONTO.  CANADA. 
T»l«.r.hon«  '  Office-Long  Distance,  Main  S047. 
"'*P"'-^°**  t  Residence— North  2204. 

Telegraphic  address  :  "  Rodparke." 
W.  I".  Code.  Vniv.  Edition. 

WALLACE  C.  JOHNSON 

M.-r.  Soc.  C.E.     Mem.  Ain.  Soc.  M  E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

17J1  Notre  Dame  Street,  MONTREAL,  P.  Q  , 

and  NLA.GARA  FALLS,  N.Y 

T.T.  SIMPSON 

A.  M.  Amer.  Inst.  E.E., 

Consttlting  Engineer. 

Electric  Light  and  Power  Plants,  Long  Dist- 
ance Power  Transmission,  Estimates,  Reports, 
Tests,  Specifications. 

Long  DistanceJPhone  1388,  Ottawa. 

OTTftWft,  DEGHENES 

55  Sparks  St.  QUE. 


Eim  imu  mi 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Araericanite.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory  :    AMERICAN  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store:    F.  E.  Donohoe,  Agent,  241  Madison  Street. 

ELECTRIC  REPAIR 

AND  CONTRACTING  CO'Y. 

619  Lagauchetiere  Street,     -    Montreal,  Quebec. 

FOGARTYBROS.// 

ElGGlriGal  Gontraclors  and  EnQineers  If 


lis  St.  James  Street 


MONTREAL 


Direct  Current  Multipolar 
Generators 


INDEPENDENT  UNITS 

For  your  FACTORY,  your  SAWMILL,  your  STORE,  your 
YACHTS  and  your  STEAMERS,  your  COUNTRY-HOUSE 
or  your  HOTEL. 


Direct-Connected  to  a  throttle- 
governed  Sleeper  Engine. 


The  armatures  will  not  heat. 
The  commutators  will  not  spark. 

The  control  is  automatic,  there  is  no  fluctuation  of  light. 
Taken  altogether  they  are  the  most  efficient  and  the  most 

perfectly  automatic  units  ever  offered. 
Compact  and  light — space  and  weight  minimized. 


Write  us  for  particulars,  catalogs  and  prices. 


The  SLEEPER  ENGINE  COMPANY,  Limited 

Office  and  works,  corner  Darling  a-nd  Notre  Da.me  Streets,  Montreal 

Stuart-Howland  Go. 

Manufacture  the  most  symmetrical,  substantial  and  up-to-date  line  of 

STREET  RAILWAY  OVERHEAD  AND  POLE  EttUIPMENT 

on  the  market,  and  carry  the  largest  and  most  complete  stock  ot 

LiQiitinQ,  streei  Railway  and  Teieoiione  SuoDiies 


in  America. 


BRANCH  OFFICE  : 

26  CORTLANDT  ST.,  NEW  YORK. 


261-287  DEVONSHIRE  ST..\   OnQTON     !V1  A 
4-5  WINTHROP  SQ..  J    Dli^  I        ,  ITmOO. 


I    We  repair  macfung^ut  q..^. 
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PAIR  OE. 


McCormick  Turbines 

operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,   Great  Falls,  Montana. 

Head  40  feet.      —       2,800  Horse  Power.      —      300,000  Pounds. 
^  The  Heaviest  Pair  of  Turbines  Ever  Built. 

WRITE  FOR  CATALOGUE .  .  . 

S.  Morgan -Smith  CompeLny 

YORK,  Penn.,  U.  S.  A. 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  CABLE  COMPANY, 


MONTREAL 


If  Quality,  Promptness  and  Attention  Count  With  You 

Write  us  when  next  in  the  Market. 

J.  A.  DAWSON  <a  CO. 

STREET  RAILWAY  AND  ELECTRICAL  SUPPLIES 


745  Craig  Street  MONTREAL,  QUE. 

 Mailorders  and  inquiries  receive  SPECIAL  ATTENTION.  


The  Goldie  &  McCulloch  Co.,  Limited, 


OMXARIO, 


C  AISTAD  A 


Recently  received  the  following'  unsolicited  testimonial,  which  speaks  for  itself  : 

•  TOkonto,  Aug.  6th,  1902. 

The  Goi.die  &  McCum.ocr  Co.,  Gai.t,  Ont. 

Dkcr  Siks  :— In  our  recent  fire  which,  as  you  know,  was  a  total  wreck,  and  of  which  we  are  sending  you  a  photo  by  this  mail,  we 
had  two  Goldie  &  McCulloch  safes  in  which  we  kept  all  our  books.  They  have  come  through  the  fire  in  fcuiarkable  shape  and  we  feel 
that  our  prai-se  for  your  safes  cannot  be  great  enough.  This  fire  was  an  extremely  hot  one,  the  locality  in  which  these  sales  were  being 
surrounded  by  hiy  and  grain  as  well  as  large  quantities  of  packages,  barrels  and  lioxes.  We  might  sa>  that  everything  was  burned  to  a 
crisp,  heavy  iron  being  twisted  and  melted  nito  frightful  s-hape.  We  had  almo.sl  piven  up  all  hoi)e  of  being  able  to  get  the  books  and 
documents  from  the  safes  in  such  a  manner  as  to  make  them  of  any  use 'o  us,  which  we  can  assure  you  would  have  been  a  very  .serious 
matter.  We  were  agreeably  surpri.sed,  however,  on  reaching  them.  While  we  found  the  safes  .somewhat  warjied  and  bent  on  the  outside, 
yet  all  our  books  and  documents  came  out  in  such  a  manner  that  we  can  get  everything  from  them  all  light.  This  without  a  doubt  was 
an  extiemely  hot  fire,  and  the  way  in  which  they  came  through  it  leaves  no  room  for  question  as  to  the  manner  in  which  they  arc  nmde 
and  the  stulT  they  are  made  of. 

Again  congratulating  you  on  the  safes  you  turn  out  and  trusting  we  will  have  the  pleasure  of  purchasing  from  you  when  we  again 
rebuild,  as  we  know  of  none  better,  we  are.  Yours  truly, 

P.  Mcintosh  &  son. 


CATAI^OGUE  AND  ANY  OTHKR  IN i-'ORMATION  ON  APPLICATION. 


We  Make 


WHEELOC  K  ENGINES,  IDEAL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  W.ATER  WHEELS,  OATMEAL  Mil. I. 
MACHINERY,  FLOUR  MILL  MACHINERY,  WOLF  GVRATORS,  WOOD-WORKING  MACHINERY,  SHINGLE  MACHINKRV, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION     CLUTCH     COUPLINGS,     FRICTION    CLUTCH     Pi:i.LEYS,    SAFES,    VAULTS  AND    VAULT  DOORS. 
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SPARKS. 

Work  has  been  commenced  on  the  construction  of  an  electric 
railway  from  London  to  Lambeth,  Ont.,  the  promoters  being  the 
Southwestern  Traction  Company. 

Mr.  C  W.  Thadwick,  of  Rat  Portage,  Out.,  has  offered  to  dis- 
pose of  a  water  power  which  he  owns  to  the  city  of  Winnipeg, 
claimiin;  that  power  can  lie  produced  at  this  location  at  $20  per 
horse  power  per  aniuiin. 

The  Chalham,  W'allacebiirg  &  Lake  I^rie  Railway  Company 
propose  to  build  an  electric  road  connecting  Chatham,  Wallace- 
burg.  Petrolea  and  HIenheini.  Messrs.  J.  N.  McKendry  and 
Kr.iiik  nonton,  of  Toronto,  are  interested. 

The  New  Brunswick  Telephone  Company,  which  recently  built 
an  entirely  new  exchange  at  St.  John,  N.B.,  have  found  it  neces- 
sary to  make  a  small  increase  in  rates,  which  are  now  $40  for 
business  and  $23.50  for  residence  'phones. 

Mr.  William  Robinson, who  recently  returned  from  Costa  Rica, 
is  endeavoring  to  form  a  company  to  build  an  electric  railway  in 
Owen  Sound,  with  extensions  to  Meaford  and  the  King's  Royal 
Park.     He  is  Lacked  by  Philadelphia  capitalists. 

The  municipal  council  of  W'etaskiwin,  N.  W.  T.,  has  passed  a 
resolution  in  favor  of  establishing  a  system  of  telephones  and  fire 
alarms  to  be  owned  exclusively  by  the  town,  the  charge  for  tele- 
phones to  be  not  more  than  $15  per  annum  for  business  places  and 
$10  for  private  residences. 

Messrs.  J.E.  Steward,  J.E.  Porter,  G.G.  Porter,  H.D.  Stevens 
and  C.C.  Harvey  have  applied  to  the  New  Brunswick  Govern- 
ment for  the  incorporation  of  the  New  Brunswick  Electric  Power 
Company,  capital  $40,000.  It  is  proposed  to  develop  a  water 
power  near  the  mouth  of  the  Aroostook  river. 

Messrs.  Steinhoff  &  Gordon,  of  Wallaceburg,  Out.,  have  sub- 
mitted a  proposition  to  furnish  electric  light  for  the  village  of 
T^vegd,  which  proposition  has  been  accepted.  An  all-night  ser. 
vice  will  be  furnished  at  the  same  rate  as  was  formerly  paid  for 
the  shorter  service,  with  the  exception  that  25  per  cent,  additional 
will  be  charged  for  three  months  of  the  year.  It  is  intended  to  in- 
stall the  plant  immediately  and  if  possible  to  utilize  a  neighboring 
water  power. 

The  Electro-Manganese  Company  have  applied  to  the  New 


Brunswick  Government  for  incorporation,  with  a  capital  stock  of 
$1,500,000.  The  applicants  are  Messrs.  B.  E.  Kingman,  of  New 
Vork,  F.C.Sayles  and  R.  W.  Sayles,  of  Providence, and  Matthew 
Lodge,  of  Moncton.  Messrs.  Barnhill  &.  Sandford,  of  St.  John, 
are  Ihe  solicitors.  It  is  proposed  to  establish  extensive  reduction 
works  at  Grand  Falls,  on  the  St.  John  River. 

An  interesting  shipment  of  large  steam  turbine  machinery  has 
recently  been  made  from  the  shops  of  the  W^estinghouse  Machine 
Company,  Pittsburg,  Pa.,  which  will  be  the  first  turbines  of  a 
large  size  and  of  American  manufacture  to  be  exported  from  the 
United  States.  The  shipment  consists  of  two-iooo  k.w.  We^ting- 
house  turbine  generating  units  of  the  most  recent  design.  They 
are  destined  for  light  and  power  service  in  the  De  Beers  mines 
at  Kjmberly,  South  Africa. 

The  Ottawa  Electric  Company  were  heavy  losers  by  the  recent 
fire  in  the  Rochesterville  section  of  Ottawa.  The  lines  through 
the  burned  area  had  only  recently  been  rebuilt  in  the  most  mod- 
ern style.  The  poles,  wires  and  transformers  comprise  the  chief 
items  of  loss.  The  Bell  Telephone  Company's  loss  by  the  fire  is 
in  the  neighborhood  of  $3,000,  and  that  of  the  Ottawa  Street 
Railway  Company  $3,500,  made  up  chiefly  by  the  destruction  of 
the  company's  Somerset  street  bridge. 

Members  of  the  Quebec  Colonization  Commission  have  sub- 
milted  to  the  Lieutenant-Govereor-in-Council  a  memorandum 
dealing  with  railway  development  in  that  province.  The  Com- 
mittee are  in  favor  of  electric  roads,  concerning  which  the)'  say  : 
"Would  it  not  be,  from  all  reports,  an  advantage  to  substitute 
electric  roads  for  sleam  roads,  especially  in  the  parts  where  the 
traffic  is  essentially  local.  These  roads,  so  easy  of  construction 
and  costing  so  little  to  work,  could  advantageously  precede  the 
colonist  in  the  forest,  to  procure  him  the  means  of  comfortable 
transportation  at  small  expense.  Be>.ides  being  better  adapted  to 
rough  and  mountainous  countries,  the  electric  roads  are  less  ex- 
pensive to  construct,  and  give  much  more  accommodation  to  the 
public,  in  the  sense  that  the  running  of  trains  is  more  frequent. 
There  is  no  country  so  well  situated  as  the  Province  of  Quebec 
jn  all  which  concerns  electric  roads,  for  we  have  water  power 
capable  of  furnishing  practically  an  unlimited  quantity  of  motive 
power.  The  time  has  arrived  to  use  this  resource  for  procuring 
to  the  province  this  excellent  means  of  transportation." 


Every  Pair  oi  Hands  Tell  THeir  own  Siom. 


This  pair  does  not  require  a  palmist  to  in- 
terpret their  message. 

Look  into  the  hands  of  every  user  of  Dodge 
Wood  Split  Pulleys,  and  you'll  find  the  proof 
of  increased  profits. 

That's  because  the  Dodge  Wood  Split  Pul- 
ley weighs  but  one-third   as  much  as  iron 
pulleys  of  equal  size — consequently  less  coal 
consumption  to  drive  your  shafting. 

Because  Dodge  Wood  Split 
Pulleys  can  be  placed  in  much 
less  time,  at  any  point  on  your 
line  without  disturbing  the  shaft- 
ing, consequently  less  money  tor 
installation. 

Dodge  Wood  Split  Pulleys  are 
perfect  for  economical  power 
transmission. 

lOlf  MFG.  CyFlONRlilED 

TORONTO 

Power  Trantmisslon  Engineers. 

Machinists  and  Founders. 
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Westing'house 

Lightning  Arresters 


LIGHTWIKG  ARRESf  Efl 
W£STlM5H0aS£ 

P(rTS6tJFI5  " 


Type  I  Station  Arrester,  Direct 
Type  L  Railway  Arrester,  Direct  Current.  Current. 


Puilt  to  protect  all  kinds  of  electrical  appara- 
tus, at  a  cost  insignificant  as  compared  with  the 
value  of  the  protection. 


For  Folder  4013  Address 

AHBARN  &  SOPER,  limited 

OTTAWA,  CANADA. 


Type  C  Line  Arrester,  Alternating 

Current. 


Type  A  Station  Arrester,  Alternating 
Current. 


Type  "R." 

Packard  Transformers 


Packard  type  "R"  transformer  offers  to  central  station  managers  a  trans- 
former having  high  insulation,  low  and  uniform  temperature  rise,  low  core 
loss,  good  regulation — features  which  have  a  direct  bearing  in  the  profits 
of  every  lighting  and  power  plant. 

In  type  "  R"  the  insulating  is  by  mica  troughs — the  use  of  which,  owing 
to  its  expense,  has  heretofore  been  restricted  to  special  transformers 
for  high  voltages. 

Th's  gives  to  type  "  R  "  tiic  best  insulation  and  coolest  operation  of  any 
transformer  on  the  market. 

TKe  PaLckacrd  Electric  Co.,  Limited 

Montreal  St.  Ca.thaLrines,  Ont. 

Makers  of  Lamps,  Transformers,  Meters, ^Hylo  Lamps. 

Our  transformer  catalogue  is  now  in  press. 
We  shall  be  pleased  to  send  you  a  copy 
upon  issue.      -:-     -:-     -:-     -:-     -:-  -:- 
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PERSONAL, 

Mr.  E.  O.  McCorinack,  of  the  General  Electric  Company's 
Toronto  staft",  is  at  present  visit inj;  in  Europe. 

Mr.  A.M.  Wickons,  chief  engineer  at  the  Parliment  Huildings, 
Toronto,  is  reported  to  have  tendered  iiis  1  esijjnation. 

Mr.  William  Reese  has  been  appointed  engineer  at  the  power 
house  ot  the  city  of  New  Westminster,  B.  C,  as  successor  to  Mr. 
W.  A.  Robertson,  who  resigned, 

.Mr.  \\  .  II.  Hreithaupt,  late  manager  of  the  Berlin  lilectric 
Light  I'onipany,  will  engjige  in  practice  as  a  consulting  structural 
engineer.  Mr.  Breithaiipt  is  a  member  ot  the  American  and 
Canadian  Societies  of  Civil  Engineers. 

The  many  friends  of  Mr.  J,  J.  Wright,  manager  of  the  Toronto 
E'ectric  Light  Comp^iy,  will  be  pleased  to  learn  that  he  is  now 
on  the  way  to  recovery  from  the  very  severe  illness  which  has 
l.«id  him  aside  from  business  for  the  last  two  months. 

Mr.  R.S.  lN.elsch,  general  superintendent  of  the  Lachine  Rapids 
Hydraulic  &  Land  Company,  Montreal,  was  recently  presented 
with  a  loving  cup  bearing  an  appropriate  inscription  by  the  heads 
of  the  various  departments  over  which  he  has  charge. 

The  engagement  is  announced  of  Mr.  Herbert  Henley,  formerly 
of  Toronto,  but  now  engaged  with  Sir  John  Aird  &  Sons,  con- 
tractors in  connection  with  the  electrification  of  the  London,  Eng., 
L'nited  Tramways,  and  Miss  Cecily  Green.  The  wedding  will 
take  place  at  St.  Mary's  church,  Stamford  Brook,  on  Jime  loth. 

It  is  announced  that  Mr.  W,  H,  Moore  has  been  appointed  to 
the  important  position  of  assistant  to  Mr.  William  Mackenzie, 
proident  of  the  Toronto  Street  Railway  Company.  Mr.  Moore 
his  for  several  years  been  closely  associated  with  Mr.  Macken- 
zie in  connection  with  the  management  of  this  railway. 

.Mr.  A.  M.  Stark,  for  many  years  in  the  employ  of  the  Bell 
Telephone  Company  in  Toronto,  and  latterly  local  superintend- 
ent, has  resigned  his  position  to  exploit  his  patent  on  an  inven- 
tion to  supply  telephone  communication,  power  and  light  over 


the  same  circuit.  This  invention  was  described  in  the  March 
Electrical  News, 

Mr,  A,  G,  Sangster,  who  for  nineteen  years  has  been  assistant 
superintendent  of  the  Sherbrooke  Power,  Light  &  Heat  Company, 
Sherbrooke,  Que.,  has  severed  his  connection  with  the  company 
to  accept  the  position  of  superintendent  of  the  St.  Francis  Hy- 
draulic Power  Company.  The  latter  company  has  recently  been 
organized  to  supply  light  and  power  to  the  mining  districts  of 
Black  Lake  and  Thetford  Mines,  Que. 

It  is  gratifying  to  learn  that  Mr.  A.  W.  Trenholm,  who  has 
recently  been  appointed  general  manager  of  the  Chicago,  St, 
Paul,  Minneapolis  &  Omaha  Railway  Company,  is  a  Canadian. 
He  started  in  business  life  with  the  Intercolonial  Railway,  and 
after  filling  a  subordmate  position  in  the  audit  office  at  Moncton 
went  to  St.  Paul,  whtre  he  steadily  advanced  from  a  telegraph 
operator  to  his  present  responsible  position. 


SPARKS. 

New  street  lamps  have  been  installed  by  the  St.  Johns  Electric 
Light  Company,  of  St.  Johns,  Que. 

The  Winnipeg  Street  Railway  Company  have  ordered  a  num- 
ber of  large  40-foot  vestibule  cars  and  are  building  a  number  of 
45-fool  open  cars  for  the  summer  traflfic. 

The  Warren  Electric  &  Specialty  Company,  of  Warren,  Ohio, 
has  been  authorized  to  manufacture  electrical  apparatus  in  Ont- 
ario, the  capital  of  the  provincial  company  being  $50,000. 

The  Walsh  improved  double  acting  water  wheel  governor  is 
highly  recommended  where  an  inexpensive  and  accurate  regu- 
lator is  needed  for  ordinary  requirements.  This  regulator  is 
manufactured  by  J.  C,  Wilson  &  Company,  Glenora,  Ont,,  and 
among  their  recent  customers  are  Messrs.  Geo.  Pattinson  & 
Company,  woolen  manufacturei s,  Preston,  Ont.,  and  W,  J. 
Sutton,  Victoria,  B.  C. 


Direct  Connected  GeneraLtors 

For  Rev-ilwaLV,  Lighting  aLnd  Power 

Belt  Driven  GerversLtors 
Mvilti  VoltaLge  System 

For  Variable  Speed  Control. 

Crane  Motors  and  Controllers 

WRITE  FOR  BULLETINS 

THE  R.  E.  T.  PRINCLE  CO.,  LIMITED 


St.  John,  N.  B. 


Montreal 


Toronto 


TOTORS 

QenerAtors. 


The  real  test  is  actual  operation.  When  all 
has  been  said,  the  fact  remains  that  a  poor 
transformer  cannot  give  a  service  free  from 
burn-outs  or  other  troubles.     No  trouble  with 

Pittsburgh 

Transformers. 

The  R,  E.  T.  Pringle  Company,  Limited,  Saies  Agents 
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XYLOTITE 
PULLEYS 


THE  ABOVE  PHOTOGRAPH  WAS  TAKEN  FROM  ONE  OF  A  LOT  OF  OUR  52  ,x56x8  XYLOTITE  PULLEYS,  WHICH 
WERE  THE  LARGEST  FIBRE  PULLEYS  EVER  MANUFACTURED. 


SPECIFY  XYLOTITE  PULLEYS  ON  ALL  APPARATUS 
WE  MAKE  ALL  SIZES.      NONE  TOO  LARGE  OR  NONE  TOO  SMALL. 

THE  XYLOTITE  MFG.  CO. 

CINCINNATI.  OHIO 
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Motors  and  Generators 


Up  to  1000  k.  w. 


Standard  Make. 

WATSON  JACK  &  COMPANY 


This  pump  excels  in 
high  class  materials 
and  workmanship.  A 
practically  constant 
delivery  is  assured  by 
the  three  cranks  being 
placed  120  degrees 
apart.  The  pump  can 
be  operated  conven- 
iently by  water  power 
— by  belt  from  engine 
or  by  electricity. 

We  manufacture 
pumps  of  every  des- 
cription— for  all  pur- 
poses. Our  pumps  are 
standard  in  Canada  for 
excellent  service. 
Write  for  Catalogues. 


-^he  NORTHEY  GAS 
AND  GASOLINE 
ENGINE 


The  Northey  Gasoline  Engine 
offers  the  best  proposition  in 
the  market  for  cheap,  easily 
handled  power.  The  Engine 
runs  with  practically  no  atten- 
tion— any  boy  can  manage  it — 
running  expenses  very  light. 
Ready  for  work  on  the  minute. 
Suitable  for  running  independ- 
ent electric  light  plants — 
pumping  and  elevator  plants, 
etc.  This  cut  illustrates  the 
^  H.  P.  size — the  only  vertical 
style  built;  all  other  sizes  are 
horizontal. 

Write  for  Booklet. 


lit  lOmilEf  CO.,  IIMIIED,^ 


970  Kmg 
Street 
^  ubway 


New  Helios-Upton 
Arc  Lamps 

Simplicity  of  mechanism. 

Every  portion  easily  accessible  by  removing 

outside  case. 
Upper  carbon  holder  has  an  outside  cable 
connection. 

Large  inner  globe  supported  from  the  bottom. 
Porcelain  lined  inner  globe  cap. 
Most  durable  form  of  resistance. 
Easily  trimmed. 
Easily  adjusted. 
Steady  burner. 

JOHN  FORMAN 

708-710  CraLig  Street.  Morvtrcal 


FILTERS 
@  PUMPS 
TANKS 


TttE  JOtiN  MGDOUGflLL  GflLEDONIflN  IRON  WORKS,  LIMITED, 


!  J 

Montreal.  Que. 
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POWER  STATION  OF  THE  DOMINION  IRON 
AND  STEEL  COMPANY. 

There  are  many  interesting  features  worthy  of  notice 
in  connection  with  the  Dominion  Iron  &  Steel  Com- 
pany's works  located  in  the  flourishing-  town  of  Sydney, 
Nova  Scotia.  It  is  a  rare  occasion  for  visitors  to  look 
over  these  works  without  being  shown  through  the 
electric  light  and  power  station,  where  everything  is 
kept  in  place  and  shining  like  a  silver  dollar.  Visitors 
are  invariably  informed  of  the  fact  that  everything  in 
connection  with  this  portion  of  the  works  is  absolutely 
of  Canadian  manufacture — even  the  building  itself,  with 


Three  500  k.w.  C.G.E.  250-volt,  direct  current,  direct 
connected  generators,  operating  at  a  speed  of  90  r.p.m., 
each  being  connected  to  Laurie  horizontal,  cross-com- 
pound, Corliss  type  engines  ;  three  125  light  4-circuit 
Brush  arc  generators,  6.6  amperes  each,  coupled  direct 
to  90  h.p.  250-volt  motors  mounted  on  cast  iron  bases; 
two  60  kilowatt  C.  G.  E.,  single  phase  alternating  cur- 
rent generators,  1000  volts  each,  coupled  direct  to  90 
h.p.  direct  current  250-volt  motors,  each  set  being 
mounted  on  cast  iron  bases. 

The  switchboards,  which  consist  in  all  of  19  panels, 
are  made  of  blue  Vermont  marble,  equipped  with  C.G. 


a  Canadian  electrical  engineer  in  charge.  It  was  the 
first  department  to  be  completed.  The  building  and 
machinery  were  erected  within  the  time  limit,  and  the 
plant  has  since  been  running  without  even  a  shut-down, 
which  is  certainly  a  credit  to  Canadian  manufacturers. 
For  the  benefit  of  those  ol  our  readers  who  have  not 
visited  the  plant  the  accompanying  views  are  printed. 

The  gas  from  the  blast  furnaces  being  used  for  gener- 
ating steam  in  place  of  coal,  it  became  necessary  to 
erect  a  large  electrical  station  clo.se  to  the  boiler  house, 
and  from  this  station  distribute  electric  power  through- 
out the  works  for  operating  all  classes  of  machinery, 
thus  bringing  the  cost  per  h.  p.  down  to  a  minimum. 
The  power  station  is  a  modern  brick  and  steel  structure, 
50  X  150  feet. 

The  station  equipment  consists  of  the  following  : 


E.  M.Q.  circuit  breakers,  Thomson  astatic  instruments 
for  direct  current,  and  inclined  coil  type  for  alternating 
work.  Separate  feeder  panels  have  been  laid  out  for 
the  different  departments,  each  furnished  with  ammet- 
ers, etc.  A  total  load  panel  has  been  installed  equip- 
ped with  T.  R.  watt-meter,  which  enables  them  to  take 
readings  of  total  load  daily. 

Where  arc  lamps  are  required  during  day  time,  250- 
volt  power  circuit  is  used,  there  having  been  installed  a 
large  number  of  lamps  burning  two  in  series.  The 
Brush  arc  units  are  used  for  the  all  night  service,  there 
being  upwards  of  300  enclosed  arc  lamps  installed  on 
these  machines. 

Although  these  works  are  not  yet  completed,  there 
are  over  6000  h.  p.  in  motors  connected  to  lines,  every 
possible  piece  of  machinery  being  electrically  driven.  A 
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detail  description  covering  this  portion  of  the  work  was 
published  in  the  Electrical  News  of.October,  1902,  to 
which  the  reader  is  referred. 

The  trolley  system  operating  the  scale  cars,  the  ore 
bridges,  50  ton  cranes,  and  pushers  in  the  open  hearth 
furnaces  is  most  interesting,  and  altogether  the  electric 
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plant  is  looked  upon  as  one  of  the  n.osi  successful 
branches  of  the  immense  industry. 

The  complete  power  house  equipment,  lamps,  etc., 
were  furnished  and  installed  by  the  Canadian  General 
El  ctric  Company,  Limited,  of  Toronio,  and  the  engines 
by  the  Laurie  Engine  Company,  of  Montreal.  The  build- 
ing proper  was  erected  by  the  Dominion  Bridge  Com- 
pany, of  Montreal. 

.Mr.  W.  B.  Boyd,  E.E.,  of  Toronto,  is  in  complete 
charge  of  this  important  department,  and  to  him  we  are 
indebted  for  the  photographs  and 
particulars  of  the  plant. 


applied  which  necessitates  the  application  of  boilers  for 
the  raising  of  the  steam. 

The  steam  engine  for  dynamo  driving  that  should  be 
appreciated  is  one  that  is  economical  in  running,  not 
liable  to  break  down,  and  one  in  which  repairs  can  be 
easily  executed  at  a  small  cost. 

There  are[three  distinct  kinds 
of  engines  that  have  been  applied, 
viz.,  the  high  speed  engine  coup- 
led direct  to  the  dynamo,  the  slow 
speed  engine  with  rope  or  belt 
driving,  the  steam  turbine  coupled 
direct. 

I  have  known  each  of  these 
systems  in  practice,  and  each 
claims  advantages  under  diflferent 
conditions  of  working. 

The  first  type  of  engine  is  a 
compact  one  and  works  extremely 
well  where  the  load  is  even,  the 
first  cost  being  high.  The  great- 
est disadvantage  of  it  is  that  the 
shock  and  strains  are  transmitted 
directly  from  the  dynamo  to  the 
engine  and  vice  versa. 

Generally  we  find  that  haulage 
loads  vary   a  great  deal,  most 
especially  where  the  main  rope 
and  main  tail  rope  systems  are  adopted. 

The  second  type  of  engine  and  dynamo  is  certainly 
not  so  costly  at  first  as  the  direct  coupled  engine,  but 
the  secondary  cost  is  high  by  reason  of  a  large  engine 
house  having  to  be  made,  and  foundations  for  the 
same.  These  engines  run  very  smoothly,  and  owing 
to  the  electricity  of  the  ropes  or  belt  gearing  the  shock 
on  the  engine  and  dynamo  is  not  great,  consequently 
very  little  wear  and  tear  is  caused,  which  means  a 
great  saving  in  repairs. 


ELECTRTCIT  Y  FOR  UNDER- 
GROUND HAULAGE. 

Replying  to  a  question  as  to 
how  electricity  can  be  applied  to 
underground  haulage,  a  writer  in 
the  Mining  Record,  of  Halifax, 
N.S.,  submits  the  following  : 

I  base  my  answer  on  practical 
observations  which  have  from 
time  to  time  come  under  my 
notice.  I  will  divide  my  answer 
into  sections  which  are  all  essen- 
tial for  the  application  of  elec- 
tricity to  haulage. 

fi)  The  first  power. 

(2)  The  dynamo  and  the  motor. 

(3)  Suitable  voltage. 

(4)  The  connection  of  the  motor  to  the  haulage 
engine.  * 

I.  The  First  Power. — Whether  the  electric  energy 
required  is  for  the  driving  of  haulage  engines,  pumps, 
coal  cutting  machines,  or  any  other  plan.,  it  will  first 
be  necessary  to  have  the  initial  or  first  power  to  drive 
the  dynamo,  which  may  be  either  a  steam  engine, 
water  wheel,  oil  engine,  or  some  other  source  of  energy. 

Generally  speaking,  we  find  that  a  steam  engine  is 
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The  th'rJ  type  of  engine  and  dynamo  does  not  re- 
quire much  room,  as  it  is  coupled  direct.  It  is  very 
quick  running,  and  varies  exceedingly  little  no  matter 
what  load  is  being  conveyed. 

The  second  type  of  engine  has  my  preference,  as  it  has 
given  general  satisfaction. 

The  Dynamo  and  the  Motor. — 1  now  come  to  the 
classes  of  dynamos  that  have  been  and  are  now  used. 

There  are  two  divisions  into  which  this  machinery  is 
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divided,  viz.,  the  alternating  current  and  the  direct  or 
continuous  current. 

The  alternating  current  machines  are  periodic,  being 
reversed  in  direction  many  times  a  second,  the  number 
of  complete  changes  being  known  as  the  frequency  of 
the  current.  These  are  divided  into  two  main  classes, 
viz  ,  single  phase  (where  only  one  current  is  generated), 
and  two  or  three,  or  polyphase  machines  (two  or  more 


Power  Station 


Dominion  Ikon  iSi  Sit;i;l  Company-  1'ole  Line  Leading  to 
Open  Hearth. 


currents  of  equal  frequency).  Motors  of  this  class 
have  neither  commutators  nor  brushes,  nor  wires  on 
the  revolving  parr,  but  simply  two  collecting  rings  for 
making  connection  with  external  circuit. 

Continuous  Current  Machines. — The  continuous  cur- 
rent machinery  has  almost  exclusively  been  used  up 
to  late,  but  now  we  find  the  alternating  current  sys- 
tem coming  more  in  favor  for  underground  use,  most 
especially  in  fiery  mines  where  sparks  are  a  source  of 
great  danger.  These  continuous  current  machines  are 
divided  into  three  principle  classes,  and  are  in  general 
self-excited  machines — that  is,  the  field  magnetism  is 
produced  by  the  machine's  own  current — according  to 
the  manner  in  which  the  field  magnets  are  wound,  so 
that  they  may  be  energized  by  the  whole  current,  a 
derived  part  of  the  current,  or  a  combination  of  the 
two  arrangements.  The  classes  they  are  known  by  are 
as  follows  :  (i)  Series  wound  machines  ;  (2)  shunt 
wound  machines  ;  and  (3)  compound  wound  machines. 

Both  these  systems  (alternating  current  and  contin- 
uous current)  have  been  employed  for  undergrouiul 
haulage.  I  have  known  both  main  rope,  main  and  tail 
rope,  and  endless  rope  haulage,  driven  by  the  shunt 
wonnd  and  series  wound  systems,  and  I  consider  that 
the  series  wound  is  the  best  system  for  the  two  former 
modes  of  haulage,  and  the  shunt  wound  system  for 
endless  rope  haulage  ;  and  for  an  underground  fiery 
mine  I  prefer  the  polyphase  system  in  preference  to 
the  continuous  current  system. 

Suitable  Voltage. — The  commercial  voltage  used  for 
underground  purposes  has  varied  a  great  deal,  depend- 
ing on  the  conditions  under  which  the  electrical  ma- 
chinery is  to  be  run,  but  a  practical  voltage  (electrical 
pressure  or  electro-motive  force,  that  is,  the  pressure 
that  is  required  to  send  one  ampere  through  a  resist- 
ance of  one  ohm)  of  400  to  560  meets  the  safe  and 
economical  requirements  ;  higher  pressures  have  been 
known  to  cause  great  shock  in  the  cable  and  damage 
to  the  insulation  cf  the  dynamos  and  motor. 


The  Connection  of  the  Motor  to  the  Haulage  Engine. 
— -This  has  been  done  by  direct  coupling,  by  spur 
gearing,  by  worm  gearing,  and  by  rope  and  strap  con- 
nection. The  rope  and  strap  connection  has  had  many 
advantages,  and  is  worthy  of  such  appreciation,  as  it 
prevents  jerks  and  shock  to  the  machinery,  and  con- 
sequen  ly  gives  a  longer  life  to  such  machines. 

Some  prefer  to  have  the  generating  station  at  the 
surface,  whilst  others  prefer  the 
dynamo  fixed  underground. 

It  is  better  to  fix  the  dynamo 
on  the  surface  and  convey  the 
cables  down  the  shaft,  than  to 
carry  a  large  column  of  steam 
pipes  down  the  mine  to  drive 
the  dynamo.  The  following  is  a 
description  of  an  electric  plant 
which  has  been  erected  by 
Messrs.  Scott  and  Mountain, 
supplying  a  current  and  convey- 
ing the  same  2,oco  yards  from 
the  generation  at  another  station 
at  one  colliery  to  work  the  under- 
ground haulage  gear  at  another 
mine  a  distance  of  one  mile  from 
the  shatt  : 

A  vertical  two-crank  enclosed 
compound  self-lubricating  engine 
350    horse-power,  and   coupled   direct    to   a  200 


of 


kilowatt,  six  pole  dynamo  ot  the  continuous  current 
type,  the  motor  for  driving  the  haulnge  gear  being 
200  horse-power,  and  connected  by  a  strap  arrange- 
ment from  the  motor  to  the  gear,  which  is  to  drive 
several  branches  on  the  endless  rope  system. 


TWO  CURRENTS  ON  ONE  WIRE. 

At  a  recent  meeting  of  the  Cornell  Electric  Soc'ety 
at  Ithaca,  N.Y.,  Prof.  Frederick  Bedell,  of  the  physics 
department  of  Cornell   University,  announced  a  new 


I'owER  Station  ok  Dominion  Irom  &,  Steel  Company — 
Office  of  Mr.  W.  H.  Bovi>,  Chief  Enc;ineer. 

discovery  in  electric  power  transmission,  whereby  an 
alternating  and  a  direct  current  may  be  sent  at  the 
same  time.  Experiments  show  great  economy,  the 
amount  of  copper  being  reduced  one-half. 


iMessrs.  J.  R.  Hooth,  of  Ottawa,  L.  A.  Barclay,  of  Whitby,  and 
others  desire  (o  be  incorporated  as  the  .\lfi-onqiiin  Lumber  & 
I'ower  Company,  to  do  a  lumbering-  business,  develop  power  and 
build  and  operate  railways  in  the  counties  of  Simcoe,  I'eel,  York 
and  Duffoiin  and  in  the  Georgian  Hay  district. 
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THE   CASCADE  WATER,  POWER  AND 
LIGHT  COMPANY. 

All  ot  tlio  i;olil  extracted  froin  water  is  nol  taken 
directly  in  the  'orni  ot  metal.  A  power  house  for 
^'eneraiinj,'  electricity  proves  a  very  efficient  "stamp 
mill"  for  deliverint;"  "  concentrates"  in  the  form  of 
volts.  That  this  is  appreciate>.l  by  mining  men  is 
evidenced  by  the  receiUly  completed  plant  of  the  Cas- 
cade Water,  Power  and    l.ii^lit    Company,   situated  at 


Fig.  I. — Exterior  of  Power  House,  Showing  Pipe  Line. 

Cascade,  B.  C,  and  owned  by  the  London  and 
British  Columbia  Goldfields  Company,  Limited,  repre- 
senting an  inve:tment,  in  round  numbers,  o  $500,000. 

Cascade  is  a  small  town  on  the  Kettle  river,  twelve 
miles  east  of  the  town  of  Grand  Forks,  and  about 
thirty  miles  directly  west  from  Rossland.  Flowing 
from  the  west,  the  Kettle  river  descends  120  feet  in 
passing-  through  a  half  iiMie  of  narrow  rocky  gorge  in 
a  series  of  r\pids  and  falls.  For  the  utilization  of  this 
natural  power,  the  Cascade  Water,  Power  and  Light 
Company  has  built  a  large  dam,  waterway,  pipe  line, 
power  house  and  transmission  line  from  Cascade  to 
Phoenix,  where  the  largest  and  most  pro- 
ductive copper  mines  in  the  "  Boundary 
District"  are  situated. 

The  dam,  placed  just  above  the  entrance 
to  the  gorge,  is  of  timber  cribwork,  with  a 
40-ft.  base  and  24-ft.  top.  The  mid-section 
is  50  feet  high,  tapering  to  25  feet  at  the 
sides,  while  the  total  length  is  400  feet. 
This  is  built  on  a  solid  rock  bed  to  which 
the  foundation  timbers  are  bolted  and  filled 
with  10,000  cubic  yards  of  rock.  This  dam 
raises  the  water  36  feet  above  the  natural 
level,  giving  an  effective  head  at  low  water 
of  156  feet. 

The  permanent  water  level  is  10  feet  below 
the  top  of  the  dam,,  I  eing  controlled  during 
high  water  hy  twelve  sluiceways  which  can 
be  opened  to   12  feet   below  the  natural 
river  level,    giving   a   passway    of  about 
2,000   squari   feet.     These   sluices    are    closed  by 
means  of  12  x  12  in.   squared  timbers  in  grooves, 
operated  by  a  travelling  winch  running  on  a  track  over 
the  top  of  the  dam. 

From  dam  to  power  house  the  water  first  passes 
through  a  225-ft.  open  rock  cut  from  which  it  enters  a 
tunnel  driven  through  410  feet  of  solid  rock,  passing 
under  the  track  of  the  Canadian  Pacific  Railway,  and 
then  into  another  open  rock  cut  500  feat  in  length,  at 
the  end  of  which  the  bulkheads  and  controlling  gates 


are  located.  These  cuts  and  tunnel,  representing  an 
excavation  of  about  35,000  cubic  yards  of  rock,  are  of 
dimensions  liberal  enough  to  avoid  any  appreciable 
loss  of  head,  delivering  the  water  with  a  head  almost 
equal  to  that  at  the  dam  level. 

From  the  gates  the  water  is  conveyed  through  a 
wooden  pipe,  7  feet  in  diameter,  for  about  1400  feet. 
This  pipe  is  constructed  of  Oregon  fir  tongued  and 
grooved  staves  2^  inches  x  7  inches,  cut  in  circular 
segments  and  machi  led  to  the  radius  of  the  pipe.  The 
staves  are  hooped  at  12  in.  intervals,  with  ^  in.  round 
steel  bands,  with  cast  iron  connecting  shoes  lor 
clamping. 

Provisions  have  been  made  at  the  bulkhead  and  in 
the  width  of  the  cut  for  the  installation  of  a  similar 
and  additional  pipe. 

From  the  stave  pipe  the  water  is  carried  through 
250  feet  of  circular  steel  pipe,  7  feet  diameter,  resting 
on  concrete  piers  and  anchored  into  solid  rock  to  avoid 
end  thrust.  Where  this  pipe  passes  alongside  of  the 
power  house,  three  4-ft.  pipes  and  one  2-ft.  pipe  are 
taken  off  below  the  floor  level  of  the  power  house  to 
supply  three  36-inch  turbines  for  generators  and  two 
12-inch  turbines  for  exciters. 

Fig.  I  is  a  general  view  of  the  power-house  show- 
ing the  stand  pipe  at  the  junction  ot  the  stave  and 
steel  pipes.  This  stand-pipe  relieves  the  pipe  line  from 
excessive  water-ram  strains,  and  incidentally  aroids 
any  air  taken  into  the  pipes. 

About  10,000  cubic  yards  of  rock  were  removed  for 
the  site  of  the  power-house,  in  a  natural  bay  at  the 
foot  of  the  falls.  This  building  is  ot  substantial  fire- 
proof construction,  150x50  feet,  with  stone  foundation 
22  feet  deep  on  the  lower  side,  and  brick  walls  30  feet 
above  floor  level,  the  height  to  peak  of  roof  being  45 
feet.  It  has  been  designed  with  a  view  to  lengthening 
it  when  required. 


Fig.  2. — Interior  of  Power  Holse,  Showini;  Generators. 


Fig.  2  shows  the  interior  of  the  power  house  and 
the  generating  plant.  The  three  generators  are  stand- 
ard Westinghouse,  three  phase,  two-bearing,  direct- 
coupled,  2200  volt,  750  k.  w.  at  80  per  cent,  power 
factor,  or  940  k.w.  at  100  per  cent,  power  factor,  60 
cycles  per  second,  300  r. p.m.  The  two  exciters,  each 
capable  of  exciting  all  three  generators  at  one  time,  are 
45  k.w.,  120  volt,  shunt  wound  dynamos,  self-contain- 
ed, two-bearing  type,  direct  coupled  to  independent 
turbines,  with  500  r.p.m.  The  turbines  are  S.  Morgan 
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Smith  wheels  made  at  York,  Pa.,  and  the  governors 
the  Esher  Wies  make  from  Switzerland. 

Fig.  3  shows  the  transformers,  nine  in  all,  three  in 
each  bank,  which  are  standard  Weslinghouse,  self- 
cooHng,  oil-insulated  type,  having  a  capacity  of  250 


Fig.  3. — Transformers  in  Power  House. 

k.w.  at  80  per  cent,  power  factor,  or  312I2  k.w.  at  100 
per  cent,  power  factor,  "Star"  connection,  and  wound 
for  a  ratio  of  2,000  to  20,000  volts,  on  both  high  and 
low  tension  windings,  with  full  load  efficiency  of  97.6 
per  cent.  As  the  taps  are  brought  out  near  the  neutral 
point,  which  is  grounded,  it  is  impossible  to  maintain  a 
dangerous  voltage  in  the  auxiliary  circuit. 

The  current  from  the  high  tension  side  of  the  trans- 
formers is  carried  to  a  row  of  high  tension  fused  circuit- 
breakers,  situated  alongside  of  the  building  behind  the 
main  switchboard,  as  shown  in  Fig.  3.  These  switches 
are  of  the  well-known  Westin^house  type,  placed  on 
independent  marble  slabs,  with  marble  barriers  be- 
tween. The  Lurrent  leaving  these  switches  enters  a 
high  tension  bus  and  is  carried  to  the  line  switches  at 
the  rear  of  the  building.  These  line  switches  are 
grouped  switches  opening  all  three  wires  at  the  same 
time.  Each  switch  is  furnished  with  a  time  limit 
tripping  device  and  reversed  current  tripping  coils,  so 
that  overloads  can  be  carried  for  a  period  of  from  one 


FlCi.  4. — SwnclHiOARI)  IN    I'OUliK  llOLSE. 

to  ten  seconds,  as  the  local  conditions  call  for,  or 
either  line  can  be  cut  out  automatically  in  case  of 
trouble. 

The  switchboard  for  the  low  pressure  side.  Fig.  4, 
consists  of  seven  panels  of  blui  Vermont  marble,  one 
panel  for  each  generator,  one  for  the  two  exciters,  and 
a  feeder  panel  for  each  group  of  transformers. 

The  six  lightning  arresters,  located  just  above  the 
switches  in  the  gable  of  the  roof,  arc  the  "  ow  equi- 
valent" style  of  the  Westing^housg  Electric  &.  Mfg. 


Company,  giving  protection  against  lightning  dis- 
charges for  transmission  at  20,000  volts. 

A  right  of  way  132  feet  wide  is  cleared,  and  trans- 
mission lines  erected  from  Cascade  via  Grand  Forks 
to  Phoenix,  a  distance  slightly  over  21  miles. 

The  high  tension  circuit  consists  of  two  separate 
three-phase  transmission  lines,  each  carrying  three  No. 
3  B.  &  S.  copper  wires,  with  room  on  each  line  for 
another  circuit.  Throughout  it  is  one  of  the  most  sub- 
stantial and  well  constructed  lines  in  the  Dominion. 

The  poles  are  heavy  cedar,  and  on  tangents  are  spac- 
ed not  over  100  feet  apart,  on  curves  at  less  distances, 
in  some  cases  as  low  as  fifty  feet.  No  angles  are 
turned,  but  all  changes  in  direction  of  line  made  with 
easy  curves.  No  side  or  head  guys  have  been  used 
except  at  extra  heavy  spans  across  rivers,  etc. 

The  work  on  this  line,  as  well  as  all  construction  of 
the  plant,  is  a  decided  credit  to  the  company's  local 
engineer,  Mr.  Wm.  Anderson,  who  has  designed  and 
executed  the  work. 

A  three-mile  feeder  is  taken  off  at  Grand  Forks, 
twelve  miles  from  Cascade,  to  the  Granby   Smelter  of 


Fig.  5. — Interior  of  Sub-Station  at  Phoenix. 

the  Granby  Mining  and  smelting  Company,  where 
current  is  used  for  driving  Westinghouse  induction 
motors  of  sizes  ranging  from  three  to  seven  hundred 
horse-power,  and  of  an  aggregate  capacity  of  2400 
horse-power. 

The  sub-station  at  Phoenix  is  located  at  an  altitude 
of  about  3500  feet  above  the  power-house.  The  builJ- 
ing  is  of  brick,  with  one  end  left  for  future  o.\tciision, 
and  contains  the  transformers,  line  switches,  fused 
circuit  breakers,  switchboards,  etc.,  substantially  du- 
plicating those  at  the  power-house.  Fig.  5  shows  the 
interior  of  this  sub-station,  which  for  the  immediate 
present  will  be  called  upon  to  supply  current  for  two 
700  h.p.,  Westinghouse,  type  "C"  motors  for  driving 
two  large  compressors,  a  loo  h.p.  motor  for  stone 
crusher,  and  a  150  h.  p.  motor  for  hoist,  as  well  as 
furnishing  the  current  for  lighting  the  town  of  Phoenix. 

The  Cascade  Water,  Power  &  Light  Company  esti- 
mates that  it  will  have  a  supply,  at  low  water,  for 
about  6200  h.p.  This  will  enable  the  doubling  of  the 
present  output.  All  the  plans  were  made  and  carried 
out  with  the  view  of  extending  the  plant  to  its  full 
capacity,  and  from  present  indications  it  would  seem 
that  the  company  will  have  a  demand  for  all  the  power 
it  can  furnish. 


The  Town  Council  of  Oriilia,  Ont.,  are  at  present  consklerinff 
plans  for  improvini^  and  extcndin)^  the  power  plant  at  KaggoU 
Rapids, 
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In  a  recent  paper  given  before 
High  Tension  Wirirvg   one  of  the  Cleveland  engineering 

.societies  by  Mr.  Paul  M.  Lin- 
coln, of  the  WestinghoLise  Company,  some  interesting 
points  were  brought  out  as  to  the  best  method  of  high 
tension  wiring  inside  power  stations  and  similar  build- 
ings. Practically  all  modern  plants  now  use  some  form 
of  cable,  insulated  with  rubber  and  in  most  instances 
protected  by  a  lead  sheathing.  This,  it  was  pointed 
out  as  the  author's  experience,  should  be  installed  on 
insulators  which  are  designed  for  the  voltage  of  the 
circuit  of  which  the  wiring  forms  a  part,  and  thus  be 
capable  of  controlling  that  pressure  should  the  cable 
give  way;  in  fact  the  cable  insulation  proper  should  be 
looked  upon  more  as  a  protection  against  accidental 
contact  than  as  insulation  proper  of  the  circuit.  In 
support  of  this  view  several  cases  were  cited  in  which 
cables,  installed  in  ordinary  racks,  had  given  trouble 
by  breaking  down,  either  at  points  where  they  were 
supported,  or  else  at  the  end  of  the  lead  sheathing. 
The  recent  shut  down  at  the  Niagara  Falls  plant  might 
be  taken  as  a  warning  against  the  growing  tendency  to 
bunch  all  sorts  and  conditions  of  cable  into  one  con- 
fined situation  where  trouble,  once  started,  may  find  it 
an  easy  manner  to  cause  an  interruption,  more  or  less 
lengthy,  to  the  whole  service,  to  say  nothing  of  the 
possible  damage  to  the  equipment. 
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Door  Keeper  N.  BEAN, 
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In  the  designing  of  new  railway 
Street  Car  Brakes,     systems,  or  the  adding  to  plants 

already  in  service,  it  often  ap- 
pears that  so  much  stress  is  laid  on  the  power  to  start 
quickly,  that  the  equally  important  point  of  the  ability 
to  stop  promptly  is  entirely  lost  sight  of.  That  this  is 
but  too  true  will  be  self  evident  to  anyone  who  cares  to 
observe  the  operation  of  the  brakes  on  the  great  major- 
ity of  our  street  railways,  where  in  too  many  cases  it 
would  appear  as  if  that  part  of  the  equipment  received 
but  scant  attention  until  it  was  positively  unable  to  do 
further  work.  The  schedule  time,  it  should  be  remem- 
bered, can  be  increased  by  quick  and  businesslike  stops 
just  as  much  as  by  fast  starts,  and  further,  with  less 
expenditure  of  power.  Nothwithstanding  this,  many 
of  our  systems  have  cars  in  service  with  the  shoes 
hanging  at  all  distances  from  the  wheels,  the  brake 
chain  and  mechanism  with  two  or  more  turns  of  slack 
in  them,  and  the  adjustment  such  th.it  some  wheels  are 
sliding  long  before  the  balance  have  anywhere  near  the 
proper  shoe  pressure  applied  to  them.  Further  than  this, 
the  leverages  are  so  proportioned  or  the  mechanism  so 
set  that  herculean  efforts  are  required  on  the  part  of 
the  motorman  before  he  can  produce  any  effect,  in  ad- 
dition to  which  he  is  sometimes  required  to  do  his  sand- 
ing by  means  of  a  shovel.  This  of  necessity  means 
that  only  one  rail  is  so  treated;  the  results  in  the  shape 
of  twisted  trucks  and  car  bodies  can  easily  be  imagined. 
The  remedy  for  all  this  is  careful  and  frequent  inspec- 
tion and  adjusting,  and  the  providing  of  proper  sand  de- 
vices for  both  rails,  outlays  which  will  soon  prove  them- 
selves to  be  fully  justified,  producing  as  they  do,  the 
power  to  make  a  faster  schedule  and  also  having  a  tend- 
ency to  lessen  accidents.  Further  than  this,  it  is  prob- 
able that  the  ensrgy  required  to  operate  a  car  whose 
braking  mechanism  is  always  in  good  shape  will  be 
found  to  be  less  than  that  required  if  this  part  of  the 
equipment  is  entirely  neglected,  as  in  the  latter  case  it 
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is  found  that  motormen  run  with  the  shoes  caught  up 
shghtly  to  the  wheels,  in  order  to  minimize  the  time  re- 
quired to  set  them  for  a  stop.  Some  tests  made  on  a 
power  braked  car,  the  brakes  ot  which,  if  required,  can 
be  set  practically  instantaneously,  shewed  that  it  con- 
sumed on  the  average  some  12  per  cent,  less  energy 
than  a  similar  vehicle  equipped  with  the  hand  brakes, 
the  result  being  explained  as  due  to  the  above. 


A  street  railway  system,  to  be  of 
Street  Car  Stops.      the  greatest  value  to  the  greatest 

number,  and  in  that  way  to  pro- 
duce the  largest  possible  earnings,  must  not  only  offer 
to  the  public  a  means  of  relieving  them  from  the  man- 
ual labor  of  self-transportation,  but  must  in  addition 
perform  that  work  in  a  much  shorter  time  than  it  can 
otherwise  be  done.  In  other  words,  the  question  of 
time  continually  appears  as  the  deciding  factor  of  ride 
or  not  to  ride,  and  to  insure  the  quickest  possible 
schedule,  especially  in  city  work,  it  is  most  essential 
that  the  time  occupied  by  the  stops  be  reduced  to  the 
minimum.  Almost  the  only  factor  affecting  the  length 
of  stops  on  an  ordinary  city  car  (and  herein  is  a  differ- 
ence between  standard  long  distance  steam  and  electric 
railroading,  where  conductors  have  to  make  reports, 
engines  have  to  be  inspected,  etc.)  is  the  time  required 
to  discharge  the  passengers  who  desire  to  leave  the  car 
at  that  point  and  to  take  on  those  awaiting  ingress. 
Any  reduction,  therefore,  which  can  be  made  in  the 
time  consumed  by  this  operation  will  be  a  distinct  gain 
towards  an  increase  in  the  schedule,  and  as  one  means 
toward  that  end  it  would  seem  that  the  plan,  which  has 
often  been  suggested  in  connection  with  steam  railroad- 
ing, ot  using  one  of  the  car  doors  for  ingress,  and  the 
other  as  an  exit,  has  many  points  in  its  favor.  On 
almost  every  street  railway  system  which  operates  cars 
with  two  entrances  there  can  daily  be  seen  the  spectacle 
of  the  incoming  an:l  outgoing  passengers  bunched  in  a 
jostling  crowd,  both  tempers  and  clothes  get  spoiled, and 
the  car  waits  almost  twice  as  long  as  is  really  necessary. 
Will  not  some  enterprising  manager  of  one  ot  our  roads 
inaugurate  the  practice  ?  Like  all  new  plans,  it  will 
doubtless  meet  with  opposition,  but  it  would  appear  to 
possess  1  irge  possibilities  of  increasing  the  average 
speed  of  city  cars,  and  once  this  is  plainly  demonstrated 
to  the  public  which  uses  them,  it  will  without  doubt 
meet  with  the  hearty  approval  and  cooperation  of  all 
travellers. 


^  ,    ,  _    .        .  The  contract  for  the  motors  for 

Electrical  Equipment 

for  the  Rapid  Tran-     the    Rapid    Transit   Tunnel  in 
sit  Tunnel.  y^^^  ^^^^^  awarded 

after  a  long  series  ot  tests,  extending  over  some  time, 
made  under  the  direction  of  Mr.  L.  B.  Still- 
well,  who  prepared  the  specifications  under  which  the 
sample  machines  were  manufactured.  The  order, 
which  calls  for  a  total  of  680  motors,  was  divided 
equally  between  the  General  Electric  and  Westing- 
house  companies,  the  former  to  supply  their  No.  69 
motor,  and  the  latter  their  No.  86.  Both  are  rated  at 
200  horse  power,  their  normal  input  being  300  amperes 
at  570  volts,  and  are  designed  to  meet  the  special  re- 
quirements obtaining  in  this  particular  installation. 
One  of  the  greatest  limitations  was,  of  course,  that  of 
space,  and  as  a  result  the  designs  submitted  are  prob- 
ably of  smaller  size  for   their  output   than   any  others 


yet  produced,  coming  as  they  do  within   the  narrow 
confines  of  a  standard  gauge  track  and  a  33  inch  wheel. 
As  is  natural  in  view  of  the  fact  that  the  duties  requir- 
ed and  the  spaces  available  are  practically  duplicates, 
the  two  designs  approach  each  other  quite  closely  in 
some  directions  and  are  quite  widely  apart  in  others. 
Both  u<e  cast  steel  frames  and  laminated  poles,  which 
are  standard  practice  to-day,   the    General  Electric 
Cornpany  presenting  their  box  frame  type,  in  which  the 
held  is  cast  in  one  piece,  the  armature  field  coils  and 
poles  being  removed  through  openings  in  the  end, 
normally  closed  by  malleable  iron  heads  which  carry 
the  armature  bearings,  those  for  the  axle,  which  passes 
outside  the  frame,  being  carried  in  the  ordinary  man- 
ner by  axle  caps  bolted  to  the  frame.      The  Westing- 
house  Company  design  differed  radically  from  the  fore- 
going, they  retaining  the  construction  generally  adopt- 
ed for  the  smaller  motors,  of  casting  the  main  frame  in 
two  distinct  pieces,  recesses  being  provided  in  both  top 
and  bottom  halves  for  the  reception  ot  the  correspond- 
ing parts  of  the  armature  and  axle   bearings.  They 
also  added  the  somewhat  unusual  feature  of  extending 
the  main  frame  so  as  to  make  it  completely  enclose  the 
car  axle.    The  weight  in  both  cases  is  about  the  same, 
the  G.  E.  Co.'s  product  being  6000  lbs.  and  the  West- 
inghouse  Co.'s  about  10  per  cent,  heavier.    The  field 
coils  in  both  cases  are  composed  of  copper  strip  wound 
on   edge,   and   provided   with   liberal  insulation,  the 
Westinghouse  machine  possessing  an  additional  pre- 
caution against  damage  in  that  the  coils  are  completely 
sealed  in  metal  cases.     Both  companies   retained  the 
standard  railway  motor  practice  of  soldering  the  ends 
of  the  armature  coils  directly  into  the  lugs  of  the  com- 
mutator bars,  though  in  the  G.  E.  Company's  machine 
there  is  a  joint  at  the  back  end  of  the  armature  wind- 
ing,while  the  Westinghouse  Company  made  their  sofa 
continuous  copper  strap. 


The  General  Electric  Company  were  also  successful 
in  obtaining  the  order  for  the  complete  controller 
equipment,  which  will  be  of  their  multiple  unit  type  M 
form.  The  main  point  in  which  it  differs  from  previous 
installations  of  the  same  character  is  in  the  addition  of 
a  current  limiting  device,  the  grouping  into  one  frame 
of  two  or  three  contactors  of  the  same  potential  and 
the  arranging  of  the  connections  so  that  each  motor  is 
provided  with  its  own  set  of  rheostats,  instead  of  hav- 
ing one  set  common  to  all  the  motors  on  a  car,  as  has 
been  the  case  with  other  installations.  The  most  val- 
uable feature  appears  to  be  the  current  limiting  device, 
which  takes  from  the  motorman  the  power  to  accelerate 
at  more  than  a  given  and  determined  rate,  thus  pre- 
venting abuse  of  both  the  equipments  on  the  cars  and 
incidentally  those  in  the  power  station.  The  device  is 
very  simple,  consisting  mainly  of  a  spring  connection 
between  the  handle  and  the  drum  of  the  master  con- 
troller, and  a  relay  in  series  with  the  main  circuit, 
which,  if  the  current  rises  beyond  the  limit  desired, 
locks  the  cylinder,  and  prevents  it  moving  further  until 
the  car  has  accelerated  and  the  current  fallen.  The 
handle  can  in  the  meantime  be  moved  to  the  ultimate 
position  desired,  the  cylinder  following  as  fast  as  per- 
mitted by  the  relay. 


The  promotors  of  an  electric  railway  from  Toronto  to  Hamil- 
ton, are  Messrs.  Charles  L.  Denison,  F.A.  Drake,  J.T.  Ciilniour, 
J.  I>.  Gilmour  and  I''.  II.  Maikey. 
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WIRELESS  TELEGRAPHY  AND  TELEPHONY. 

Many  persons  will  be  astonished  to  learn  that  one  of 
the  first  wireless  telegraph  stations  on  this  continent, 
and  certainly  the  first  in*  Canada,  is  the  Fighting 
Island  station  situated  near  the  old  historic  Canadian 
fort  at  Amherstburg,  Ont.  It  was  established  over  a 
year  ago  in  conjunction  with  a  station  at  Detroit,  and 
is  still  in  actual  operation,  being  controlled  and  owned 
by  the  Clark  Wireless  Telegraph-Telephone  Company, 
incorporated  by  the  State  of  Michigan.  This  company, 
at  the  head  of  which  is  Mr.  Thomas  E.  Clark  (a  Cana- 
dian, born  in  the  County  of  Essex),  have  their  factory, 
laboratories  and  testing  station  at  Detroit,  Mich. 

The  international  line  between  Canada  and  the 
L'nit<.d  States  was  opened  by  the  Mayor  of  Detroit,  a 
copy  of  the  message  received  being  attested  over  the 
Mayor's  signature  as  below  : — 

Executive  Office, 

Detroit,  Michigan. 

WiLH.\.M  C.  Mavblry,  Mayor. 

"  Michigan  has  given  to  the  scientific  world  many 
illustrious  names.  Among  them  Watson,  the  great 
seer  of  the  skies  :  In  geology,  Houghton  and  Winchell: 
To  the  electric  world  Vanderpool,  who  first  made  prac- 
tical the  electric  railroad.  Here  Edison  received  his  first 
inspirations  and  now  we  may  hope  that  a  compeer,  if 
not  a  greater  than  Marconi,  may  have  arisen  in  this 
favored  territory. 

Correct  as  received, 

William  C.  Mavbury." 

The  Clark  Company  are  making  a  special  feature  of 
the  manufacture  and  supply  ot  college  and  educational 
plants  or  apparatus.  They  will  also  supply  complete 
plants  to  any  companies  wishing  to  go  into  the  business 
of  wireless  telegraphy  or  telephony.  They  can  furnish 
the  smallest  plant  from  an  experimental  students'  set 
up  to  one  for  two  hundred  miles  transmission. 

When  a  representative  of  this  journal  called  at  the 
Detroit  testing  station,  every  facility  was  afforded  him 
to  test  the  accuracy  of  the  messages  received.  He  saw 
messages  sent  and  answered,  and  himself  personally 
received  a  message  at  Detroit,  via  "wireless"  from  the 
Fighting  Island  station. 


riie  message  as  received  comes  over  a  ticker  or  re- 
ceiver in  the  Morse  code  of  dots  and  dashes.  In  the 
laboratory  he  saw  wireless  alarm  bells,  a  button  pressed 


Interior  View  of  Fighting  Island  Station,  Canada.  Eqv 

Telegraph  Apparatus. 


ExTi-RioR   View    Wireless   TEr.EORAPH   Station   Located  at 
Fighting  Island,  Canada,  Used  as  a  Testing  Station,  and 
EguippED  Complete  for  Telegraphing  with  Lake 
Steamers.    Mast  for  Wires,  225  Feet  High. 

at  one  end  of  the  room  started  an  alarm  at  the  other 
end.  The  company  have  several  patents  already  out 
covering  new  features  in  wireless  work,  one  of  which 
will  do  away  with  collisions   on  railways  if  the  engineer 

is  not  deaf  to  an  alarm 
bell.  Another  interesting 
thing  shown  to  our  repre- 
sentative was  a  small 
motor  being  driven  by 
wireless  current.  He 
asked  himself  the  ques- 
tion "when  will  the  possi- 
bilities of  electricity 


The  diligence  ot  Mar- 
coni, Clark  and  other 
workers  ail  over  the 
world  has  brought  wire- 
less telegraph-telephone 
apparatus  past  the  ex- 
perimental stage.  Much 
remains  to  be  done,  but 
much  has  been  done,  so 
that  both  systems,  and 
especially  apparatus, 
have  been  put  into  what 
will  no  doubt  prove  to  be 
a  more  or  less  final  form 
and  up-to-date. 


ipped  with  Complete  Wireless 
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Mr.  Clark,  the  general  manager,  himself  an  electri- 
cian ot  considerable  experience,  formerly  with  the  Gen- 
eral Electric  Company  at  Schenectady,  N.  Y.,  has  as- 
sociated himself  with  some  of  the  best  French  and 
German  experts,  and  a  large  new  factory  is  about  to  be 
built  at  Detroit. 

We  have  much  pleasure  in  giving  an  interior  and  ex- 
terior view  of  the  Canadian  testing  station  at  Fighting 
Island. 


CANADIAN  ELECTRICAL  ASSOCIATION 
CONVENTION. 

The  arrangements  for  the  annual  convention  of  the 
Canadian  Electrical  Association,  to  be  held  in  Toronto 
on  the  loth,  i  ith  and  1 2th  of  June,  are  progressing  satis- 
factorily. Arrangements  have  been  made  with  the  man- 
agement to  make  the  new  King  Edward  Hotel  head- 
quarters of  the  convention.  The  business  sessions  will 
be  held  there,  also  the  annual  banquet. 

Among  the  social  leatures  will  be  a  Taily-ho  drive  to 


SUCCESSFUL  ELECTRICAL  AND  ENGINEER- 
ING STUDENTS. 

The  examination  results  given  out  last  month  by  the 
Faculty  of  Applied  Science  at  McGill  University,  Mon- 
treal, show  that  the  following  electrical  students  were 
successful  : 

THIRD  YEAR  PRIZE  MEN. 

George  H.  Cole,  Canadian  General  Electric  scholar- 
ship; second  mathematical  prize;  prizes  for  dynamics  of 
machines,  calculus  and  electrical  measurements. 

Howard  K.  Dutcher,  Canadian  General  Electric  schol- 
arship; third  mathematical  prize;  prizes  for  theory  of 
structures. 

Frederick  W.  McCloskey,  Canadian  General  Elec- 
tric scholarship;  prizes  for  mechanics  and  calculus. 

George  K.  McDougall,  Canadian  General  Electric 
scholarship. 

PASSED  THIRD  YEAR. 

Electrical  engineering  —  George  K.  McDougall, 
George  H.  Cole,  and  Frederick  W.  McCloskey,  equal; 


Fighting  Island  Station,  Canada.    Interior  View,  Showing  VVikelkss  Telix.raimi  Receiving  Instki'i\ii:nt 

Working  with  Transmitter  Station,  Detroit. 


the  principal  points  of  interest  in  the  city,  by  courtesy 
of  the  Canadian  General  Electric  Company,  also  a  visit 
by  special  cars  to  the  extensive  works  of  the  Canada 
Foundry  Company  on  the  outskirts  of  the  city,  this  by 
courtesy  of  the  Canada  Foundry  Company.  A  number 
of  other  social  features  are  under  contemplation,  so  that 
visitors  may  rely  upon  the  occasion  being  a  pleasant  as 
well  as  a  profitable  one.  The  Committeon  Papers  have 
succeeded  in  securing  the  necessary  number,  the  sub- 
jects covering  the  different  phases  of  electrical  work, 
and  the  authors  being  recognized  authorities  on  the 
subjects  on  which  they  write. 

As  the  Association  has  a  large  membership  in  Tor- 
onto and  throughout  Western  Ontario,  it  is  expected 
that  the  attendance  will  be  larger  than  usual.  Every 
electrical  company  doing  business  within  two  hundred 
miles  of  Toronto  ought  to  be  represented  at  this  con- 
vention, and  would  find  it  profitable  from  a  dollar  and 
cents  point  of  view  to  do  so,  as  subjects  of  practical  in- 
terest will  be  considered  and  discussed.  The  complete 
programme  will  be  published  in  our  June  number. 


Howard  K.  Dutcher;  Joiiti  II.  Cardevv;  Louis  H.  Mar. 
rotte,  and  John  Al.  Wagner,  equal;  George  W.  Scott; 
John  S.  H.  Wurtele. 

PASSED  SECOND  YEAR. 

Electrical  engineering  Robert  W.  Boyle,  William  C. 
McD.  Cropper,  Sidney  G.  F.  McDermot,  and  Charlie 
Willard,  equal;  Gavin  T.  Scouler;  William  Redpath; 
Ian  McLeish;  E).  W.  Bo  wness;  Staton  II.  S.  Ciinha' 
Hazen  A.  Wheaton;  Delmer  C.  I'^indlay;  Hiram  H. 
Archibald,  and  Gordon  B.  Glassco,  equal;  |ohn  A. 
Campbell;  George  A.  Johnstone;  Kenneth  E.  Drink- 
water;  Roy  A.  Weagant;  Oswald  A.  Mundy;  Lock- 
wood  Burpee  ;  Ernest  A.  Piche;  Donald  Mc- 
Lean; Clifton  H.  Wright;  Ahiii  Dale  Harris;  A.  Pinto 
Joseph;  E.  Courtlandt  Eaton;  Lawrence  L.  Price; 
Walter  C.  Ross;  George  L.  Dickson. 


The  Hiiiton  I'^lectnc  Company,  of  \'an<.-ouvor,  liavo  installeil  a 
large  electric  light  plant  for  the  Hrunetto  Saw  Mill  Conipan)-,  of 
Sapperlon,  B.  C.  It  will  bo  used  for  lighting  the  mill,  oflices  and 
yards. 
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HINTS  FOR  THE  DYNAMO  TENDER. 

l^v  R.  Max  Kaion. 

An  .iitciuiaiit  tcr  electrical  macliinery  should  under- 
stand the  elementary  principles  of  electricity,  the  units 
of  measurement  and  how  to  apply  them,  the  laws  and 
phenomena  of  induction,  the  principle  involved  in  the 
different  styles  of  dynamos,  and  have  an  intelligent 
knowledtje  of  the  electrical  science  in  all  its  btanches. 

The  following  consists  of  suggestions  covering  some 
of  the  more  important  features  with  which  a  dynamo 
attendant  shou'd  be  familiar. 

Cleanliness  1  pUce  first  on  the  list,  for  I  believe  it  is 
the  most  important  feature  in  the  operation  of  a  central 
station.  What  a  story  the  appearance  of  ?  dynamo 
room  and  the  machines  tell  to  a  close  observer. 

It  is  unnecessary  to  comment,  to  any  length,  on  this 
point,  because  the  fact  has  been  so  well  established, 
that  the  greatest  enemy  to  the  successful  operation  of 
electrical  machinery  is  dirt.  The  fact  that  a  generator 
may  be  nicely  painted  and  well  finished  does  not  increase 
its  efficiency,  but  it  certainly  will  act  as  an  incentive  for 
the  operator  to  keep  it  clean  and  of  a  good  appearance, 
and  that  of  itself  is  of  considerable  importance. 

Machines  should  always  be  cleaned  immediately  after 
they  are  shut  down.  Better  results  can  be  accomplished 
then  than  if  allowed  to  cool,  as  it  is  then  much  more 
difficult  to  remove  the  oil  and  grit. 

The  dust  and  dirt  in  the  inaccessible  parts  of  a  ma- 
chine are  most  easily  and  surely  removed  by  means  of  an 
air  blast.  The  air  blast  is  now  used  for  this  purpose, 
especially  in  stations  having  a  number  of  machines  to 
keep  clean.  The  air  is  supplied  through  a  flexible  rub- 
ber hose,  a  small  portable  motor  being  used  to  operate 
the  air  pump. 

If  convenient  a  suitable  canvas  cover  should  be  pro- 
vided and  placed  over  a  machine  after  it  has  been 
cleaned  to  prevent  dust  settling  on  it. 

Installation. — The  location  selected  for  the  placing 
of  a  dynamo  should  be  cool  and  dry  and  in  such  a  pos- 
ition if  possible  that  the  machine  will  be  easily  accessible 
on  all  sides.  Do  not  place  it  in  such  a  way  that  it  would 
be  impossible  to  remove  the  armature  without  moving 
the  entire  machine.  This  is  a  mistake  that  is  often 
thoughtlessly  made.  In  placing  dynamos  of  consider- 
able size,  a  foundation  of  brick  or  stone  should  be  pro- 
vided, constructed  if  possible  separate  from  the  walls  of 
the  building.  In  any  case  a  level  and  firm  foundation 
ought  to  be  provided. 

In  placing  the  parts  of  a  machine  together  and  mount- 
ing the  apparatus  the  greatest  possible  care  should  be 
taken  to  thoroughly  clean  each  part  and  all  connections. 
The  shaft  and  bearings  must  be  thoroughly  wiped  be- 
fore putting  the  armature  in  place. 

Belting. — The  kind  of  belting  to  be  used  is  to  a  great 
extent  a  matter  of  opinion.  The  standard  light-weight, 
double-leather  belt  is,  however,  applicable  in  most  cases 
and  as  a  general  rule  satisfactory.  Use  endless  belts 
by  all  means,  as  it  is  not  advisable  to  operate  a  high- 
speed machine  of  any  description  by  laced  belts. 

In  estimating  the  size  of  belt  required  to  do  a  certain 
amount  of  work,  it  may  be  taken  as  a  guide  that  a 
single  belt  will  transmit  approximately  i  H.  P.  for  each 
inch  in  width  when  running  at  a  speed  of  1,000  feet  per 
minute.  If  the  speed  is  greater,  the  power  transmitted 
will  be  correspondingly  increased,  and  if  it  be  less  the 
power  will  be  correspondingly  decreased. 


Always  operate  a  leather  belt  with  the  smooth  sur- 
face next  the  pulleys  and  the  slack  (running)  side  on  top 
if  possible. 

On  new  belts  an  allowance  for  stretching  should  be 
made,  in  placing  the  machine,  of  ^  of  an  inch  to  the 
foot  in  its  length.  In  calculating  for  speed  it  is  advis- 
able to  allow  I  per  cent,  for  slipping,  as  it  is  certain  to 
occur  to  this  extent  when  doing  work.  Endless  belts 
can  be  made  .without  the  use  of  rivets  ;  use  specially 
prepared  cement  for  splicing  and  avoid  the  use  of 
rivets. 

Direct. ONS  for  Starting. — Make  a  careful  examma- 
tion  of  the  entire  machine  to  see  if  the  connections  are 
all  right  and  also  to  make  sure  that  no  tools  have  been 
left  carelessly  lying  about.  This  sort  of  an  examina- 
tion becomes  a  second  nature  to  attendants  who  have 
been  operating  machines  for  some  time,  and  they  un- 
consciously perform  this  very  important  proceeding 
without  thinking  that  they  are  doing  it.  Note  if  the 
brushes  are  all  set  and  have  the  proper  tension.  It  is 
often  customary  to  bring  dynamos  to  their  full  speed 
before  lowering  the  brushes  into  contact  with  the  com- 
mutator. This  is  not  at  all  necessary,  in  fact  it  is 
much  better  to  place  and  set  all  the  brushes  before 
starting  at  all  unless  there  is  some  danger  of  the  ma- 
chine being  turned  backwards,  which  would  injure 
copper  brushes.  The  main  switch  connecting  a  dyna- 
mo into  the  circuit  should  not  be  thrown  in  until  the 
dynamo  is  "built  up,"  that  is,  operating  at  the  requir- 
ed voltage  indicated  by  a  voltmeter  or  pilot  lamp  ; 
however,  this  does  not  apply  if  a  dynamo  is  operating 
an  independent  circuit,  for  then  it  does  no  harm  to  have 
the  circuit  on  and  allow  it  to  build  up  with  the  machine. 
Never  throw  a  heavy  load  on  a  generator  suddenly  if  it 
can  possibly  be  avoided,  but  gradually  build  up  its 
load  by  means  of  circuit  switches,  or  if  operating  in 
multiple  with  other  machines,  the  shitting  of  the  load 
should  be  done  gradually. 

Directions  for  Running. — If  a  machine  s  new 
and  is  being  run  for  the  first  time,  special  attention 
should  be  paid  to  it  for  a  while,  and  for  a  short  time  it 
is  advisable  to  run  it  at  less  than  full  load  if  at  all  con- 
venient to  do  so.  Fresh  oil  should  be  added  to  the 
bearings  quite  often  and  the  old  run  ofl.  Be  on  the 
alert  for  excessive  heating  of  the  bearings,  field  coils, 
or  armature,  and  if  any  is  discovered  no  time  should 
be  lost  in  finding  the  cause  and  applying  a  remedy. 

Special  care  should  be  taken  in  handling  generators 
which  are  operating  at  an  E.  M.  F.  of  500  volts  or 
over.  "Keep  one  hand  in  your  pocket"  is  an  old  say- 
ing ;  however,  this  is.  not  always  convenient  to  do,  but 
it  serves  to  illustrate  the  impression  we  wish  to  convey. 

Do  not  overload  a  dynamo,  as  this  is  the  direct  cause 
of  probably  as  much  trouble  as  an}'  other  individual 
thing. 

Keep  all  iron  or  steel  tools  away,  as  they  might  be 
drawn  into  the  machine  by  the  magnetism  and  be  the 
cause  of  entirely  ruining  it.  Copper  or  brass  oil  cans 
should  be  used  for  the  same  reason. 

Directions  for  Stopping. — If  a  generator  is  operat- 
ing in  parallel  with  others  gradually  remove  the  load 
until  its  ammeter  indicates  little  or  no  current,  then 
open  the  switch.  Under  no  circumstances  allow  the 
speed  to  be  lowered  or  the  magnetism  weakened  (except 
enough  to  regulate  the  E.  M.  F.)  before  disconnecting. 
If  this  were  done,  the  machine  would  probably  run  as  a 
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motor,  taking  its  current  from  the  main  circuit,  which 
might  cause  no  end  of  damage. 

If  a  machine  is  operating  alone  on  a  circuit,  gradually 
decrease  the  speed  and  allow  it  to  stop  without  touch- 
ing either  the  brushes  or  switches.  Do  not  switch  out 
a  dynamo  at  full  or  partial  load  except  in  a  case  of 
emergency. 

Never  lilt  a  brush  while  a  dynamo  is  generating 
current,  except  when  there  are  other  brushes  on  the 
same  side  to  remain  in  contact. 

As  soon  as  a  dynamo  is  "  shut  down  "  clean 
it  thoroughly  and  raise  the  brushes,  taking  care 
to  wipe  all  the  copper  dust  from  the  commutator 
brushes,  and  brush  holders,  after  which  it  should  be 
covered,  if  a  cover  is  provided. 

Sparking  at  Brushes. — The  causes  resulting  in  this 
trouble  are  very  different  in  different  types  of  machines. 
Most  all- arc  dynamos  spark  considerably  while  operat- 
ing, but  that  is  not  objectionable,  as  they  are  designed 
to  stand  it. 

A  few  of  the  more  common  causes  of  this  trouble  in 
direct-current  multiple  machines  are  brushes  not  set  at 
the  neutral  point,  current  overload,  rough  commutator, 
open  coil  in  armature,  short-circuited  coil,  leak  from 
coil  to  frame,  weak  or  uneven  magnetism,  bad  brushes 
or  unnecessary  vibration  of  the  machine. 

If  the  sparking  occurs  from  the  brushes  not  being 
set  at  the  neutral  point  it  can  be  readily  overcome  by 
shifting  the  rocker  arm  either  back-wards  or  forwards 
until  the  neutral  or  non-sparking  point  is  found. 

An  overload  will  produce  sparking,  as  probably  the 
capacity  of  the  commutator  and  brushes  may  not  be 
sufficient,  and  in  this  case  there  is  no  remedy  except  to 
reduce  the  load. 

It  is  not  a  difficult  matter  to  keep  a  commutator 
which  has  no  inherent  defects  in  good  condition  if  at- 
tended to  properly  from  the  start;  but  if  allowed  to  get 
rough  and  full  of  ridges  it  takes  considerable  care  and 
work  to  bring  it  right.  It  is  very  damaging  to  a  ma- 
chine to  run  it  with   the  commutator  in  bad  condition. 

An  open  coil  can  be  detected  by  a  spark  that  will 
appear  to  travel  almost  around  the  commutator.  The 
defective  coil  can  sometimes  be  found  by  noticing 
which  bar  is  most  damaged  by  the  spark.  If  there  is 
not  time  to  repair  it  the  dynamo  may  be  operated  for  a 
short  while  without  damage  by  connecting  the  two 
bars  together  between  which  the  open  coil  exists.  An 
open  very  seldom  occurs  in  the  coil  itself  but  more 
generally  where  the  wire  is  connected  to  the  commu- 
tator bar.     This  is  easily  found  and  remedied. 

A  short-circuited  coil  will  heat  much  more  than  any 
of  the  others  and  is  very  liable  to  burn  out  entirely.  It 
may  be  detected  by  holding  a  piece  of  iron  between  the 
pole  pieces  and  in  such  a  way  that  it  will  be  influenced 
by  the  magnetism,  and  if  the  pull  varies  suddenly  at  a 
point  in  each  revolution  it  demonstrates  that  a  defec- 
tive coil  exists.  Of  course  this  test  must  be  made 
while  the  machine  is  generating  current. 

A  leak  from  the  windings  to  the  frame  may  be  de- 
tected by  testing  with  a  magneto  bell  or  by  the  use  of 
a  battery  and  telephone  receiver. 

Weak  or  uneven  magnetism  will  cause  sparking  and 
also  result  in  the  dynamo  not  generating  its  full  E.  M. 
F.  when  running  at  the  required  speed. 

The  brushes  should  sit  on  the  commutator  in  such  a 
wav  that  the  intended  contact  service  shall  all  be  in 


contact,  and  also  they  should  have  no  ragged  edges 
but  ought  to  be  kept  properly  trimmed. 

It  may  be  said  that  excessive  heat  exists  if  the  arma- 
ture or  field  coils  get  too  hot  to  keep  the  hand  on  for 
a  short  time. — Electricity. 


ANNUAL  REPORT  OF  THE  GENERAL 
ELECTRIC  COMPANY. 

The  eleventh  annual  report  of  the  General  Electric 
Company  for  the  year  ending  January  31st,  1903,  has 
been  issued.  It  is  shown  that  the  profits  of  the  com- 
pany for  the  past  year  were  approximately  $10,000,000. 
An  expenditure  of  approximately  $1,600,000  was  in- 
curred chiefly  in  acquiring  the  patents  of  the  Sprague 
Electric  Company. 

The  total  sales  during  the  year  were  upwards  of 
$36,000,000.  The  orders  received  included  :  Genera- 
tors and  rotary  converters,  capacity  over  590,000  kilo- 
watts ;  railway  motors,  more  than  11,000,  capacity 
over  490,000  horse-power  ;  transformers,  capacity  over 
475,000  kilowatts  ;  stationary  motors,  more  than  16,- 
000  ;  arc  lainps,  more  than  80,000. 

Water-power  enterprises  have  been  equipped  with 
428,269  horse-power  in  General  Electric  generators. 
There  are  now  also  in  operation  twenty-four  plants 
equipped  with  41,820  horse-power  in  General  Electric 
generators,  which  plants  are  operated  partly  by  steam 
and  partly  by  water  power. 

Expenditures  aggregating  about  $2,500,000  exclu- 
sive of  the  cost  of  patterns,  small  tools,  etc.,  have  been 
made  during  the  year  for  real  estate,  extensions  to 
existing  buildings  and  the  erection  of  new  ones,  and 
for  additional  machinery — all  required  to  take  care  of 
the  increased  business. 

The  following  table  shows  approximately  the  in- 
crease in  floor  space  and  in  the  number  of  employees 
during  the  past  five  years  : 

I'actory  Floor  Space  Factory 
in  Square  Feet  Employees 

1899   1,800,000  8,000 

1900   2,000,000  11,000 

1901   2,300,000  12,000 

1902    2,500,000  15,000 

1903    3,000,000  18,000 

The  report  says:  "Enjjineering  work  of  the  past  year 
has  been  largely  devoted  to  the  development  of  estab- 
lished lines  of  apparatus.  The  number  and  variety  of 
useful  applications  of  electrical  machinery  have  kept 
pace  with  the  increased  volume  of  business.  Standard 
apparatus  has  been  improved  in  quality  and  efficiency, 
and  considerable  special  apparatus  has  been  designed 
and  manufactured  to  meet  novel  conditions. 

"There  has  been  a  large  increase  in  the  equipment 
of  industrial  establishments  with  electric  motors,  the 
advantages  of  the  electric  motor  drive  being  more 
clearly  recognized  with  the  increase  in  the  number  of 
its  applications.  Business  in  such  applications  showed 
an  increase  of  forty  per  cent,  during  the  past  year. 
This  increased  use  of  the  electric  motor  has  been  es- 
pecially notable  in  the  case  of  cotton  mills,  steel  plants, 
cement  works,  oil  refineries  and  machine  works. 

"By  the  purchase  of  the  Sprague  patents  we  have 
come  into  possession  of  the  only  fundamental  and  de- 
tailed patents,  outside  of  those  already  owned  by  our 
company,  covering  a  successful  and  satisfactory  form 
of  multiple  unit  control.  This  system,  now  known  as 
the  Sprague  General  l-.lectric  system,  is  in  successful 
operation  on  many  roads." 

It  is  interesting  to  note  that  the  size  and  voltage  of 
generators  and  transformers  used  in  connection  with 
long-distance  transmission  have  greatly  increased. 
There  are  in  successful  operation  transformers  of  over 
50,000  volts,  and  orders  have  been  secured  for  others 
to  be  used  at  80,000  volts. 
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THE  TAYLOR-WHITE  P.iOCESS  OF  TREAT- 
ING TOOL  STEEL. 

Of  great  interest  to  all  manufacturers  and  users  of 
machinery  is  the  Taylor-White  process  of  treating 
tools  made  ot  self-hardening  steel.  This  process  is 
the  invention  of  Mr.  Taylor,  of  the  Bethlehem  Steel 
Company,  South  Bethlehem,  Pa.  The  owners  of  the 
Canadian  patents  are  the  Goldie  &  McCulloch  Com- 
pany, Limited,  of  Ciait,  Ont.,  who  advise  us  that  all 
the  tools  they  use  are  treated  with  this  process  and 
that  the  results  have  been  entirely  satisfactory  in 
every  way. 

It  seems  that  the  development  of  this  process  of 
treatment  grew  out  of  the  necessity  for  increased  out- 
put in  the  machine  shop  of  the  Bethlehem  Steel  Com- 
pany. The  capacity  of  the  forge  was  far  in  excess  of 
that  of  the  shop,  leading  to  a  large  accumulation  of 
forgings  awaiting  iheir  turn.  Mr.  Taylor  turned  his 
attention  to  the  investigation  of  the  tool  steels  em- 
ployed, systematic  tests  being  instituted  to  determine 
their  comparative  merits.  It  was  found  that  by  a 
special  treatment  all  of  the  air-hardening  steels  could 
be  more  or  less  improved,  but  in  order  to  obtain  the 
maximum  of  uniformity  and  efficiency  a  special  com- 
position was  required.  It  will  therefore  be  seen  that  the 
new  element  introduced  is  not  so  much  a  new  steel 
but  a  new  treatment  of  existing  steels.  The  nature  of 
this  treatment  is  not  yet  disclosed. 

The  effect  of  the  treatment  on  the  output  of  the 
works  was  remarkable.  Whereas  prior  to  the  intro- 
duction of  the  new  process  the  capacity  of  the  forge 
was  tar  in  excess  of  that  of  the  machine  shop,  the 
machine  shop  now  leads  the  forge,  and  the  latter  is 
being  pushed  to  its  utmost  to  keep  the  former  supplied 
with  material. 

Another  effect  is  seen  in  the  increased  speed  of  the 
line  shafts.  Formerly,  these  ran  at  90  revolutions  per 
minute,  but  to  obtain  the  full  benefit  of  the  new  process 
it  has  been  found  necessary  to  increase  this  to  the  un- 
usual figure  for  a  machine  shop  of  250  per  minute. 
The  countershaft  speeds  are  also  being  rearranged. 

From  a  report  of  tests  made  by  the  Bethlehem  Steel 
Company  we  reproduce  the  following  :  Regarding  the 
nature  of  the  change  in  the  steel  which  is  brought 
about  by  the  new  treatment,  it  appears  to  be  simply 
the  raising  of  the  temperature  at  which  it  begins  to 
lose  its  temper.  With  ordinary  steel  this  temperature 
is  about  500  degrees  Fahrenheit,  whereas  with  the 
treated  steel  it  is  about  iioo  degrees.  The  latter  tem- 
perature corresponds  to  that  of  dull  redness,  and  in 
the  test  run  on  the  piece  of  machinery  steel  the  tool 
became,  in  fact,  distinctly  red  hot.  At  this  tempera- 
ture of  the  tool  the  appearance  of  the  work  was  dis- 
tinctly better  than  that  of  the  usual  roughing  cut. 
The  surface  was  not,  of  course,  a  finished  surface,  but 
it  was  a  clean-cut  surface  with  none  of  the  torn  appear- 
ance characteristic  of  the  usual  roughing  cut. 

The  chips  themselves  left  the  tools  at  a  temperature 
which  drew  them  to  beautiful  blues  and  purples,  and 
this  coloring  of  the  chips  is  the  practical  shop  test  of 
the  correct  speed  of  the  work.  Without  water  the  col- 
or of  the  chips,  whether  th6  work  is  completed  or  in 
progress,  tells  the  foreman  whether  or  no  the  work  has 
been  done  at  the  proper  speed.  In  the  case  of  the  ex- 
perimental lathe  the  Evans  cone  enabled  the  exact 
speeds  to  be  obtained  in  all  cases,  and,  as  stated,  the 


chips  were  all  drawn  to  blue  and  purple  ;  but  in  the 
case  of  other  tools,  having  only  the  usual  stepped  cone 
pulleys  to  regulate  the  speed,  it  is  nut  always  possible 
to  get  the  exact  speed  to  produce  these  colors  in  chips. 
It  is,  however,  expected  in  all  cases  that  the  chips  will 
show  some  color.  Where  water  is  used  the  chips  will 
show  no  color,  but  it  is  then  only  necessary  to  turn  oflF 
the  water  for  a  moment  to  bring  out  the  colors  and 
show  if  the  speed  is  correct. 

It  is  interesting  to  note  that  the  tools  themselves  are 
not  especially  hard.  Comparison  of  these  tools  with 
Mushet  tools  by  the  file  showed  the  latter  to  be  dis- 
tinctly the  harder  of  the  two.  It  should  also  be  said 
that,  unlike  Mushet  and  other  self-hardening  steels, 
this  steel  is  adapted  to  the  making  of  milling  cutters 
and  other  tools  requiring  machine  work  to  be  done  up- 
on them.  Tools  of  this  character  were  shown,  and  one 
of  them,  which  is  used  in  considerable  numbers,  was  of 
a  form  which  would  be  quite  apt  to  crack  in  hardening, 
but  it  was  stated  that  no  difficulty  is  experienced  in  this 
respect,  and  the  steel  is  believed  to  be  less  difficult  to 
handle  in  this  respect  than  is  ordinary  steel.  The  treat- 
ment is  not  a  surface  treatment,  but  is  known  to  extend 
to  the  center  of  a  4-inch  bar.  The  tools  from  it  are 
easily  forge.: — at  least  as  easily  as  those  from  common 
steel,  and  mucn  more  easily  than  those  fro  n  Mushet 
steel.  The  treatment  is,  however,  applicable  to  Musha 
steel,  and  improves  it,  though  to  a  much  less  degne 
than  it  does  the  special  steel. 

It  is  stated  that  the  development  of  this  process  has 
involved  the  cutting  up  into  chips  of  over  200  tons  of 
steel  forgings,  with  an  expend, ture  for  material  and 
labor  of  over  $100,000. 


TORONTO  TECHNICAL  SCHOOL. 

The  following  students  in  electricity,  physics  and 
mechanics  of  the  Toronto  Technical  School  were  suc- 
cessful at  the  spring  examinations  : 

Steam  Engine— Class  I. — R.  Steen,  P.  McCarthy. 
Class  II. — H.  Sheardown.  Class  III.— R.  W.  Black- 
lock. 

Heat— Class  I.— F.  JefTrey,  O.  B.  Haug.  Class 
II.— E.  A.  Fennell.  F.  W.  Veale,  W.  Mauder,  A.  M. 
Osawa.    Class  III.— H.  Belcher. 

Hydrostatics— Class  I.— F.  Jeffrey,  O.  W.  Haug, 
F.  W.  Veale,  H.  Belcher.    Class  III.— F.  Beaumont. 

Mechanics — Class  I.— W.  Duncan,  C.  E.  Rundell, 
D.  Ross,  J.  Linton.  Class  II. — H.  Belcher,  R.  Jacques, 
A.  S.  Innes,  R.  W.  Blacklock,  G.  Carton.  Class  HI. 
— W.  Boyd. 

ELECTRICITV. 

First  Year— Class  I.— J.  A.  Small,  W.  H.  Atkin,  J. 
McCulloch,  A.  Stewart,  F.  JeflFrey.  Class  II.— J. 
Smith,  F.  Lewis,  E.  Machell,  J.  Godwin,  D.  Ross,  H. 
Belcher,  N.  Deverall,  C.  Andrews,  A.  F,  Burke,  J. 
McCarron,  F.  Davis,  J.  O'Neil.  Class  HI.— E.  Ken- 
dall, W.  R.  Johnson,  E.  Stanbury,  A.  Baldwin,  E.  J. 
Dinsmore,  F.  R.  Sheath,  A.  Simpson,  H.  Ray,  N. 
Graham. 

Second  Year — Class  I. — W.  McCulloch,  J. A.  Small, 
W.  Gale,  W.  H.  Aitken,  M.  Adams.  Class  II.— C. 
Radford,  J.  O'Neill,  R.  W.  Blacklock.  Class  HI.— 
W.  J.  Leggatt,  F.  R.  Davis,  F.  Slade. 

Third  Year— Class  I.— J.  McCulloch.    Class  II— C. 

Hand,  G.   Robinson,   H.   Satchvvill.    Class  HI.  C. 

Radford. 
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S.  MORGAN  SMITH  DEAD, 

S.  Morgfan  Smith  died  in  L05  Angeles,  Cal.,  on  April  12th.  He 
had  been  ill  for  several  months.  The  direct  cause  of  his  death 
was  attributed  to  heart  failure. 

The  news  of  his  death  was  a  shock  to  his  many  business  and 
personal  friends.  While  not  a  nativ^of  York,  he  resided  there 
for  so  many  years  that  he  became  an  integral  part  of  thai 
city  in  its  rapid  growth.  That  fact  was  attested  when  he  first 
launched  into  the  manufacturing  side  of  that  city's  interests. 
Through  his  individual  efforts  the  success  that  attended  him  is 
shown  by  the  immense  plant  of  the  S.  Morgan  Smith  Company, 
employing  about  400  people,  whose  product  is  known  not  only  in 
the  United  States,  but  in  all  foreign  countries. 

S.  Morgan  Smith  was  born  February  ist,  1839,  in  Davis 
County,  North  Carolina.  He  was  educated  in  the  public  schools 
of  Davis  County,  North  Carolina,  and  later  on  attended  the  Mor- 
avian College  at  Bethlehem,  Pa.,  from  which  insiitution  he  grad- 
uated in  1 86 1.  During  his  college  course  he  prepared  himself  for 
the  ministry  and  from  1861  to  1866  he  was  pastor  of  the  Moravian 
church  at  York,  Pa.  In  1S64  he  was  elected  chaplain  of  the  Two 
Hundredth  Regiment  Pennsylvania  Volunteers,  in  which  capacity 
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he  served  until  the  end  of  the  war.  In  1866  he  went  to  Canal 
Dover,  Ohio,  where  he  had  charge  of  a  congregation  for  five 
years.  Here  he  was  forced  to  quit  the  ministerial  work  on  ac- 
count ot  a  serious  throat  affliction  and  he  returned  to  York. 

About  this  time  he  began  giving  his  attention  to  the  perfecting 
of  a  washing  machine, known  as  the  "Success,"  which  he  invented 
and  had  patented.  Thousands  of  these  machines  were  sold.  In 
1875  he  became  interested  in  the  manufacture  of  water  wheels. 
His  first  wheel  was  known  as  the  "Success,"  many  of  which  were 
installed  in  mills  and  factories  throughout  the  country.  Later  he 
placed  upon  the  market  the  ''Improved  Success,"  a  wheel  giving 
more  power  than  the  "Success"  of  the  same  diameter.  He  found 
ready  sale  for  great  numbers  of  these  wheels  and  many  hundreds 
are  in  use  driving  all  kinds  of  machinery.  In  1892  he  engaged  in 
the  manufacture  of  the  "McCormick"  water  wheel,  which  has 
gained  a  "world  wide"  reputation.  Since  he  began  the  manufac- 
ture of  the  last  named  wheel  he  has  supplied  many  of  the  largest 
plants  in  operation  in  the  United  States  and  Canada  and  has 
shipped  extensively  to  foreign  countries.  Although  the  shops 
were  small  in  which  he  started  the  manufacture  of  water  wheels, 
they  have  assumed  such  proportions  that  at  the  time  of  his  death 
thev  were  beyond  question  the  largest  and  best  equipped  in  the 
country  devoted  exclusively  to  the  manufacture  of  water  wheels 
and  power  transniittuig  machmery. 


Electrical  manufacturing  companies  have  been  figuring  on  a 
large  quantity  ot  machinery  and  apparatus  required  by  the  St. 
John  Street  Railway  Company,  of  St.  John,  N.  B.  It  is  estimated 
that  the  proposed  improvements  and  extensions  to  their  plant  will 
cost  about  $300,000.  The  trackage  will  be  increased  from  12  to 
18  miles,  for  which  purpose  an  order  for  90-pound  rails  has  been 
placed  with  a  Glasgow  concern. 


Branch  office  of  the  Canadian  Electrical  News. 
Imperial  Building. 

Montreal,  May  9th,  1903. 

During  the  longshoremen's  strike  at  the  wharves  here  the 
linemen  refused  to  erect  poles  and  run  wires  on  wharf  properties 
in  sympathy  with  the  longshoremen.  Naturally,  a  good  deal  of 
inconvenience  was  felt  through  lack  of  usual  arc  lights  in  sheds. 
It  is  stated  that  the  local  chief  (?)  of  the  electrical  workmen's 
union  was  a  former  employee  of  the  Montreal  Light  and  Power 
Company  who  was  discharged  for  refusing  to  obey  orders. 

Complaints  are  made  by  some  parties  using  D.  C.  motors 
supplied  with  current  formerly  by  the  Standard  Company  that 
the  new  regime,  the  Montreal  Light,  Heat  &  Power  Company, 
will  not  renew  contracts  unless  for  A.  C.  current.  Surely  no 
such  arbitrary  decision  has  been  promulgated.  It  would  be 
gross  injustice  to  put  merchants  to  the  expense  of  purchasing 
new  motors  if  the  power  company  have  D.  C.  lines  in  the 
immediate  vicinity.  D.  C.  must  be  supplied  to  several  elevators, 
and  although  new  customers  might  be  refused  D.  C,  or  old 
customers  who  move  from  close  proximity  to  the  D.  C.  lines, 
there  seems  no  reason  why,  when  the  current  is  there,  that  old 
customers  cannot  renew  their  D.  C.  contracts.  Besides,  those 
who  require  variable  speed  cannot  well  get  along  with  A.  C. 
This  takes  no  account  of  price,  which  will  no  doubt  be  increased, 
but  merely  to  the  kind  of  current  supplied. 

Mr.  F.  H.  Badger,  City  Electrician  and  Superintendent  of  the 
Fire  Alarm  Telegraph  of  Montreal,  was  taken  ill  rather 
suddenly  lately  and  had  to  be  taken  lo  Portland,  Maine,  for  re- 
cuperation. He  writes  a  friend,  however,  that  he  is  now  making 
rapid  strides  towards  recoverj',  and  hopes  to  return  to  Montreal 
shortly.  Meanwhile  his  duties  are  filled  satisfactorily  by  Mr.  J. 
A.  Ferns,  of  the  fire  alarm  staff. 

The  complete  back-down  and  ignominious  surrender  of  the 
Montreal  Street  Railwax'  officials  during  the  late  strike  has,  as 
foretold,  brought  along  an  unusual  crop  of  strikes  this  spring. 
Carpenters,  etc.,  affected  the  interior  wiring  contractors,  and 
now  the  linemen  of  the  Montreal  Light,  Heat  &  Power  Company 
seem  desirous  of  following  suit.  It  is  probable,  however,  that 
the  words  of  the  R.  C.  Archbishop  will  have  good  effect  and 
prevent  so  much  of  it,  coupled  with  the  fact  that  the  men  are  be- 
ginning to  find  that  they  get  no  public  sympathy  when  led  by 
Yankee  agitators. 

One  point  in  the  last  annual  report  of  the  Lachine  Rapids 
Hydraulic  &  Land  Company  is  worthy  of  comment,  viz.,  where 
they  accuse  the  Underwriters  of  laxity  in  regard  to  inspections. 
The  contention  is  only  too  true,  but  whose  fault  is  it  ?  Just  so 
long  as  the  Underwriteis  get  this  work  done  for  them  for 
nothing  they  most  assuredly  will  not  pa)'  for  an  inspector.  At 
present  the  company  do  inspections,  as  they  claim, for  the  safety 
of  their  own  plant  in  the  shape  of  the  meter  and  transformer, 
which  is  undoubtedly  right,  but  do  they  slop  there  ?  Such  re- 
ports as  "D.  B.  wp'f  wire  used  instead  of  '  slow  burning"  ; 
"cleats  incorrectly  spaced"  ;  "tape  used  instead  of  bushings  in 
sockets"  ;  "niouUling  not  sufficiently  'filled',"  arc  examples,  and 
which,  although  wrong  from  Underwriters'  pciint  of  view,  cannot 
be  held  to  be  likely  to  damage  the  company's  apparatus.  This 
detail  inspection  caused  a  certain  company  at  one  time  to  bo 
mulcted  about  $5,000  in  a  case  where  the  insurance  companies 
sued  for  fire  damage.  The  fact  of  the  company  assuming  such 
inspection  was  no  doubt  a  good  legal  point.  The  lighting  com- 
panies' contracts  would  be  the  better  of  a  clause  stating  they 
assume  no  responsibility  for  interior  wiring  ;  inspect  for  their 
own  protection  only,  and  let  it  go  at  that.  The  balance  is  up  to 
the  Under  ATiters  to  look  out  for,  and  as  the  loss  would  be  theirs 
they  would  pretty  soon  awake  to  their  duly,  as  they  have  done 
in  cities  the  other  side  of  the  lino. 

The  great  quesion  now  among  the  various,  companies'  staffs  is 
who  is  to  go  and  who  is  to  stay.  Undoubtedly  the  consolidation 
will  affect  quite  a  few.  There  are  some  weeds  which  will  be 
well  rooted  out,  and  also  some  who,  although  they  have  worked 
hard  and  conscientiously,  will  now  be  "  de  trop.  "  It  is  hard  on 
them. 
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j   QLESTIONS  AND  ANSWERS  | 

^  ^  %  ^  V  ^  ^  %^ %^  • 

"  Dynonio  Teiuler  "  :  (i).  I  am  desirous  ot  con- 
^triictini^  ail  electro  inai^net  or  magnets  combined  that 
would  be  capable  of  lilting'  ;i  piece  or  pieces  of  wrought 
or  cast  iron  weighing  iVom  one  to  two  lbs.  at  a  distance 
of  from  4  to  5  inches  from  magnet  poles.  I  have  110 
volt  and  550  volt  alternating-  current  available.  Econ- 
omy of  current  no  consideration.  The  magnet  will  re- 
main in  service  for  live  hours  at  a  time.  The  form  of 
magnet  pole  face  best  adapted  to  the  purpose  would  be 
say  3  inches  wide  by  8  to  10  inches  long.  Please  give 
data  that  mav  be  tried.  (2).  (a)  How  should  I  apply 
grease  to  large  crown  gears  eight  feet  diameter  that  run 
continuously  at  80  R.P.M.  ?  (b)  What  kind  of  grease 
would  \ou  recommend?  (c)  Could  they  be  run  with- 
out grease  ?  I  wish  to  avoid  as  much  as  possible  the 
grease  flying  in  all  directions.  (3).  (a)  Can  I  use  A.C. 
or  D.  C.  current  for  ringing  1000  ohm  te'ephones  on 
metallic  circuit  instead  of  the  hand  generation  of  tele- 
phone, with,  say  ,  push  button  and  lamp  in  series.  If 
so,  what  voltage  must  be  used  ?  (b)  What  is  the 
strength  of  the  current  from  a  thousand  ohm  telephone 
generator  ?  (4).  If  cabon  brushes  for  D.  C.  dynamo 
were  soaked  in  dynamo  oil  or  boiled  in  parraffin  would 
it  improve  them  ?    Is  the  practice  recommended  ? 

Ans. — (i).  It  is  impossible  to  answer  your  question 
without  further  information  as  to  the  shape,  etc.,  of  the 
apparatus  desired.  You  would  probably  obtain  the 
best  satisfaction  by  making  up  a  trial  form  and  using  a 
rheostat  in  series  with  your  coil.  You  will  obtain  the 
best  results  from  the  1 10  volt  direct  current  circuit.  (2). 
A  mixture  of  tallow  and  graphite,  applied  with  a  swab 
or  brush,  is  suitable  for  the  work,  as  are  also  various 
greases  which  can  be  obtained  from  oil  manufacturers. 
It  is  scarcely  practicable  to  run  this  class  of  gearing 
without  lubrication.  (3).  You  can  ring  your  telephone 
by  the  alternating  generator  current,  providing  the 
periodicity  is  not  too  high.  Direct  current  will  not  be 
satisfactory.  You  can  reduce  the  current  to  the  proper 
amount  by  the  use  of  lamps  in  series,  but  would  prob- 
ably find  a  potential  transformer  to  be  more  satisfactory. 
The  proper  voltage  will  be  somewhere  about  50  volts, 
which  is  approximately  the  pressure  generated  by  a 
1000  ohm  instrument.  (4).  Dynamo  oil  has  scarcely 
enough  body  in  it  to  make  it  suitable  for  boiling  brushes 
in,  but  paraffin  is  much  better  and  its  use  is  frequently 
recommended. 


"  Nova  Scotian  "  :  Can  you  run  a  transformer  for 
series  arc  lighting  which  is  built  for  two  circu'ts  with 
all  the  load  on  one  circuit  only,  or  can  it  be  run  only  up 
to  half  load  if  one  circuit  is  taken  away  ?  The  Brush 
Company's  arc  lighting  machine,  so  I  understand,  is 
made  so  that  one,  two,  three,  or  four  circuits  can  be 
run  from  them.  Is  this  so,  and  can  the  whole  load  be 
carried  on  any  but  the  right  number  of  circuits  ? 

An's. — Two  circuit  transformers  for  series  alternating 
circuits,  either  arc  or  incandescent,  as  made  by  the 
Canadian  General  Electric  Company,  can  be  run  with 
the  load  divided  in  any  proportion  desired  between  the 
two  circuits,  or  all  on  one  and  none  on  the  other. 
Brush  arc  generators  are  made  for  various  numbers  ot 
circuits  up  to  a  maximum  of  four,  depending  on  the 


size  and  style  of  the  particular  machine  in  question. 
The  lo:id  can  be  divided,  the  same  as  in  the  alternating 
system,  in  any  way  desired  between  any  number  of  cir- 
cuits up  to  the  maximum  for  which  any  given  machine 
is  built. 


"J.  F.,"  Montreal  :  Will  a  6o-cycle  fan  motor 
operate  on  a  125  cycle  circuit  and  vice  versa  ?  Can  a 
direct  current  motor  be  operated  on  an  alternating 
circuit  ? 

Ans. — It  depends  to  a  great  extent  on  the  particular 
motor  you  have,  but  generally  speaking  they  will  not. 
A  125  cycle  machine  will  run  on  6j  cycles,  but  only  at 
about  half  speed  and  with  a  somiwhat  greater  current 
consumption.  Ra  your  last  question,  we  presume  you 
still  refer  to  fan  motors  and  would  say  that  we  under- 
stanJ  that  some  companies  are  running  d.  c.  motors 
on  their  a.  c.  circuits,  though  with  what  degree  of 
satisfaction  we  are  unable  to  say.  Perhaps  some  of 
ojr  readers  m  ly  be  able  to  give  mora  information  on 
this  point. 

"Electrician":  Can  a  wattmeter  which  is  built  to 
go  directly  into  a  low  potential  secondary  circuit  be 
connected  into  the  primary,  with  current  and  potential 
transformers,  and  operate  satisfactorily?  Will  it  need 
to  be  recalibrated  ? 

Ans. — A  wattmeter  will  operate  without  difficulty 
under  the  conditions  you  describe,  provided  the  voltage 
of  the  potenti  il  transformer  and  the  current  ot  the 
series  transformer  are  within  its  range.  It  will  not 
need  to  be  re jalibrated,  but  you  will  have  to  alter  the 
constant  by  an  amount  depending  upon  the  ratio  of 
the  two  transformers.  Tnus  if  the  original  constant 
was  2,  and  the  current  transformer  has  a  ratio  of  600 
to  5,  or  120,  and  the  potential  transformer  a  ratio  of 
2200  to  1 10,  or  20,  the  new  constant  for  the  meter  will 
be  120  X  20  X  2=4800. 

"X.Y.Z:"  What  is  an  inverted  rotary  converter? 
If  you  have  to  start  from  the  direct  current  end  of  an 
ordinary  rotary  converter,  and  your  voltage  was  so  low 
that  you  could  not  get  up  speed  sufficient  to  bring  the 
machine  into  synchronism  with  the  alternating  lines, 
how  would  you  get  started? 

Ans.:  (i)  An  inverted  rotary  is  one  which  instead  of 
bjing  used  as  they  ordinarily  are  to  change  alternating 
into  direct  current,  is  operated  to  change  direct  into 
alternating.  (2)  You  could  connect  the  alternating 
end,  after  you  had  reached  the  highest  speed  you 
could,  to  the  bus  bars  through  a  reactance.  This 
would  pull  the  rotary  into  step  and  yet  not  let  too 
much  current  flow.  Another  method  would  be  to 
weaken  the  shunt  field  as  much  as  you  could,  by  means 
of  the  rheostat,  which  would  speed  the  machine  up 
slightly,  and  then  open  the  shunt  field  entirely.  This 
will,  of  course,  make  the  speed  rise  very  quickly,  and 
care  has  to  be  taken  to  open  the  direct  current  switch 
before  it  attains  a  dangerous  point.  The  alternating 
current  end  can  then  be  connected  at  the  proper  mo- 
ment, during  the  time  the  speed  is  falling,  the  phasing 
lamps  or  other  device  showing  the  proper  instant  to 
close  the  switch. 


The  Bell  Telephone  Company  are  remodelling  their  system  at 
Chatham,  N  .B.  Among  the  improvements  will  be  a  new  switch- 
board. 


May,  1903 


THE  CANADIAN  ELECTRICAL  NEWS 


19 


LIQUID  FUEL  FOR  POWER  PURPOSES. 

To  the  May  number  of  the  Engineering  Magazine, 
Mr.  Arthur  L.  Williston  contributes  a  valuable  article 
on  the  subject  of  liquid  fuel  for  power  purposes.  At 
the  outset  he  outlines  the  numerous  tests  that  have 
been  made  by  the  Pennsylvania  Railroad,  the  Chicago, 
Burlington  &  Quincy  Railroad  and  other  corporations  to 
ascertain  the  utility  of  burning  oil.  Recently  there  have 
been  discovered  new  oil  fields  so  extensive  that  there  is 
good  reason  to  believe  that  there  is  an  assured  supply 
to  meet  the  demands  of  the  future,  while  the  construction 
of  pipe  lines  which  very  materially  reduce  the  cost  of 
transportation,  and  the  high  price  of  coal,  have  com- 
bined to  give  a  new  argument  for  the  burning  ot  crude 
oil  tor  power  purposes.  It  is  probable  that  during  the 
past  two  years  there  has  been  greater  increase  in  its  use 
than  in  all  the  previous  time  since  mineral  oil  was  first 
discovered.  Already  some  manufacturing  plants  in  the 
Eastern  States,  which  formerly  have  been  dependent  on 
the  coal  fields  of  Eastern  Pennsylvania,  have  found 
themselves  able  to  obtain  a  cheap  supply  of  crude  pet- 
roleum, or  refuse  oil,  and  are  burning  it  under  their 
boilers.  Experiments  of  the  United  States  Navy  in  this 
direction  have  already  warranted  the  Bureau  of  Steam 
Engineering  in  recommending  that  on  at  least  one-third 
of  the  torpedo  boats  and  torpedo-boat  destroyers,  liquid 
fuel  installation  should  be  effected  without  delay  ;  and 
a  Board  of  Tests  of  Liquid  Furl  for  Naval  Purposes, 
authorized  by  Congress,  is  at  present  conducting  an 
elaborate  series  of  tests  to  determine  the  best  conditions 
for  oil  burning  on  all  classes  of  vessels,  including  the 
armored  cruisers  and  battle-ships. 

In  California  oil  is  rapidly  driving  coai  out  of  the  field 
for  power  purposes.  The  same  is  true  in  Texas,  and 
of  much  of  the  territory  lying  between.  The  general 
use  of  oil  has  afTec  ed  not  only  the  power  and  lighting 
and  manufacturing  plants  in  these  regions,  but  also  the 
railroads  and  marine  transportation  as  well.  With  the 
relative  economy,  at  present  prices,  between  the  oil  and 
coal  varying  from  one-eighth  to  one-half  or  perhaps  less, 
according  to  the  cost  of  transporiation  from  the  wells  to 
the  differeht  points  where  the  oil  is  consumed,  this  un- 
usual development  is  not  surprising,  and  the  use  of 
liquid  fuel  for  power  purposes  is  still  rapidly  growing. 

One  railroad  operating  in  California  is  now  burning 
oil  on  more  than  one  hundred  and  eighty  of  its  loco- 
motives. Another  of  the  great  transcontinental  systems 
is  already  using  oil  on  about  five  hundred  of  its  loco- 
motives— which  is  30  per  cent,  of  the  total  number  op- 
erated by  the  system — and  is  equipping  others  as  rapidly 
as  possible.  In  addition  to  the  use  on  locomotives,  it 
is  using  oil  on  its  steamers  in  San  Francisco  Bay,  and 
on  its  river  steamers,  wite  very  good  results. 

It  seems  to  have  been  pretty  definitely  settled,  says 
Mr.  Williston,  that  better  resnlts  can  be  obtained  by 
introducing  the  oil  in  the  form  of  a  finely  divided  spray 
by  means  of  an  atomizer  ;  and  so  far  as  the  mechanical 
part  of  the  problem  is  concerned  it  may  be  said  that  the 
greatest  difficulty  was  overcome  when  it  was  first  real- 
ized that  the  success  of  oil  burning  depended  largely  up- 
on the  efficiency  obtained  in  atomizing  the  fuel.  With 
the  oil  sprayed  under  the  boilers  in  this  way,  it  has 
been  found  that  the  fires  can  be  forced  at  will — even  to 
a  degree  beyond  that  which  is  possible  with  coal  under 
forced  draft.  The  rate  of  vaporization  and  the  com- 
bustion of  oil  are  limited  only  by  the  size  of  the  burners 


and  by  the  velocity  with  which  the  air  and  products  of 
combustion  can  be  forced  through  the  furnace. 

Both  compressed  air  and  steam  have  been  success- 
fully used  as  the  atomizing  agent,  and  the  majority  of 
the  burners  now  on  the  market  are  designed  with  the 
openings  adjustable  so  that  they  may  be  used  with 
either.  Most  of  these  are  patented  devices,  and  a  very 
large  number  have  been  brought  out.  The  activity  of 
the  inventors  in  this  direction  can  be  judged  from  the 
statement  made  in  the  preliminary  report  of  the  Liquid 
Fuel  Board,  that  new  patents  for  liquid-fuel  appliances 
were  being  issued  in  the  United  States  at  the  rate  of 
thirty  a  week.  Nevertheless,  there  is  a  great  similarity 
in  principle  and  in  action  between  these  different  burn- 
ers. The  author  then  describes  and  illustrates  two  or 
three  of  the  typical  burners  in  use. 


ELECTRIC  PROJECT  FOR  QUEBEC 

A  project  for  an  extensive  electric  railway  system 
through  the  south  shore  counties  and  eastern  town- 
ships of  Quebec  is  now  in  tangible  form.  It  is  under- 
stood that  two  main  lines  will  be  commenced  this  sea- 
son, one  to  connect  Montreal  with  St.  Johns  by  way 
of  Longueuil  and  Chambly  and  the  other  between  Mon- 
treal and  Valleyfield,  closely  following  the  river  bank 
and  taking  in  St.  Lambert,  Laprairie,  Chateaguay,  and 
Beauharnois.  The  roads,  according  to  Mr.  F.  S.  S. 
Johnson,  of  Stanbridge,  •  Que. ,  are  to  be  built  with 
heavy  tracks  and  in  the  most  modern  way,  the  cars  be- 
ing lo-odd  feet  in  length,  supplied  with  air  brakes  and 
motors  capable  of  running  at  a  speed  of  between  50  and 
60  miles  in  straight  stretches.  There  will  also  be  par- 
lor coaches  for  private  parties. 

It  is  claimed  that  this  will  be  one  of  the  largest  electric 
railway  systems  in  Canada,  and  it  will  form  part  of  vast 
plans  now  being  mapped  out  for  an  electric  road  to  con- 
nect New  York  with  Montreal.  It  is  understood  that 
connections  will  be  made  with  the  important  trolley 
roads  in  eastern  New  York — the  Berkshires — and  nearly 
a  dozen  systems  in  Vermont.  Among  the  lines  that 
are  expected  to  serve  as  feeders  for  the  projected  main 
line,  besides  the  Montreal  and  Southern  Connties  Rail- 
road, are  the  Troy  Traction  Company,  the  Bennington 
Hoosick  Railroad,  the  Hudson  Valley  line,  the  Troy 
and  New  England  Company,  and  the  Berkshire  Street 
Railway  Company,  with  about  fifteen  other  corpora- 
tions of  less  importance.  The  scheme  is  reported  to  be 
backed  by  capitalists  from  New  York,  Boston  and 
Chicago.  The  proposed  main  line  from  New  ^'ork  to 
the  Canadian  border  would  pass  through  much  attrac 
five  scenery,  the  shore  of  Lake  Champlain,  which  it 
will  follow,  being  particularly  beautiful.  The  Mon- 
treal and  Southern  Counties  Railway  route  will  also 
have  the  scenic  advantages  of  the  Richelieu  and  St. 
Lawrence  rivers.  It  will  further  enable  the  farmers  all 
along  the  south  shore  to  reach  the  market  of  Moi\treal 
with  their  products.  The  company's  intention  is  to 
make  special  arrangements  fr>r  the  carrying  of  all  kinds 
of  farm  products  between  midnight  and  6  a.m.,  there- 
by allowing  the  farmers  to  get  their  stuff  into  Montreal 
in  good  condition  for  the  morning  market. 


Tin-  St.  Francis  Hydraulic  Power  Company  are  about  10  com- 
mence work  on  their  proposed  power  plant  inlended  to  supply 
light  and  power  to  tlie  mining  districts  of  Black  Lake  and  Thel- 
ford  Mines,  Que.  The  initial  development  will  probably  be  2,000 
horse  power.    The  company  is  capitalized  at  $500,000. 
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SCHOOL  OF  SCIENCE  EXAMINATIONS. 

The  tollowini^  students  in  the  mechanical  and  elec- 
trical engineering  course  at  the  School  of  Practical 
Science,  Toronto,  were  successful  at  the  spring  exam- 
inations : 

Degree  of  K.  E. — L.  B.  Chubbuck. 

Honors — First  year — H.  W.  Arens,  R.  H.  Armour, 
H.  Aylesworlh,  G.  G.  He  1,  W.  M.  Bristol,  W.  R.  Car- 
son, ).  B.  Charlebois,  S.  R.  A.  Clement,  H.  S.  Fier- 
heller,  F.  W.  Harrison,  W.  G.  Hewson,  W.  C.  Jepson, 
G.  Kribs,  W".  MacKinnon,  S.  E.  McGorman,  C.  A. 
McLean,  G.  R.  Munro,  W.  G.  Nicklin,  G.  W.  Pater- 
son,  C.  E.  Sisson,  W.  E.  Turner. 

Second  year— A.  M.  Campbell,  W.  M.  Currie,  W. 
S.  Gibson,  \V.  W.  Gray,  C.  P.  McGibbon,  W.  H. 
Munro,  A.  E.  Pickering,  M.  R.  Riddell,  R.  S.  Smart, 
W.  j.  Sniither. 

Third  year — H.  H.  Angus,  J.  Breslove,  A.  E.  Davi- 
son, F.  A.  Gaby,  G.  A.  Maus,  M.  L.  Miller,  D.  H. 
Pinkney,  H.  M.  Shipe,  S.  B.  Wass. 

Pass — First  year — F.  W.  Baldwin,  T.  R.  Blaine,  E. 
Chantrell,  F.  Dowling,  H.  M.  Fletcher,  J.  M.  Gordon, 
J.  A.  Howard,  J.  W.  Leighton,  W.  D.  Mackenzie,  H. 
Mace,  R.  W.  Moffatt,  L.  W.  Morden,   L.  F.  Paltee, 

G.  B.  Reynolds,  W.  L.  Richardson,  H.  V.  Serson,  C. 

H.  Shiriff,  A.  Simpson,  W.  F.  Stubbs,  L.  R.  Thom- 
son, E.  D.  Tillson,  A.  E.  Uren,  J.  Vaughan,  J.  H.  N. 
Wilkie. 

Second  year — J.  H.  Barrett,  M.  B.  Bonnell,  T.  D. 
Brown,  R.  J.  Burlej,  F.  W.  Burnham,  J.  W.  Calder, 
S.  E.  Craig,  H.  H.  Depew,  A.  Gray,  W.  K.  Green- 
wood, C.  J.  Harris,  T.  D.  Henderson,  W.  S.  H.  Keefe, 
O.  B.  McCuaig,  C.  D.  McKay,  G.  J.  Manson,  W.  C. 
Milne,  E.  A.  Moore,  G.  Pace,  W.  S.  Pardee,  J.  Paris, 
\V.  J.  Peaker,  G.  S.  Roxburgh,  P.  M.  Saunder,  F. 
\V.  Slatter,  C.  J.  Townsend,  S.  E.  Thomson,  B.  B. 
Tucker,  J.  B.  Watson,  W.  F.  Wright. 

Third  year — -H.  C.  Acres,  J.  A.  Beatty,  C.  J.  Fensom, 
R.  E.  George,  J.  G.  Jackson,  G.  K.  Johnston,  A.  G. 
Lang,  W.  J.  Larkworthy,  J.  A.  MacFarlane,  P.  H. 
Mitchell,  E.  E.  MuUins,  I.  H.  Ncviit,  J.  P.  Oliver,  J. 
D.  Pace,  B.  B.  Patten,  S.  L.  Trees,  H.  F.  White,  J. 
A.  Whelihan. 

H.  G.  Smith  passed  the  third  year  with  aegrotaL 
standing.  H.  S.  Small  has  passed  the  third  year,  but 
has  failed  to  comply  with  ihe  regulations  respecting 
practical  work. 

Mr.  A.  M.  Wickens,  for  many  years  chief  engineer,  electrician 
and  inspector  for  the  Ontario  Go\ernment,  has  resigned,  to 
accept  the  position  of  inspector  for  ihe  newly  organized  Cana- 
dian Casualty  and  Boiler  Inspection  Company,  of  Toronto. 


HAMILTON  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

Good  Friday  eve  for  sixteen  consecutive  years  has  seen  the 
members  of  the  Canadian  Association  of  Stationary  Engineers 
at  Hamilton  meet  for  a  banquet,  and  each  year's  gathering  has 
been  an  improvemenl  on  the  previous  one.  On  April  gih  about 
seventy-five  members  and  guests  sat  down  at  the  nicely  laid 
tables  in  the  dining  room  of  the  Commercial  Hotel.  It  was  host 
Henry  McCJueen's  first  banquet  since  lie  took  over  the  popular 
hostelry,  and  lie  certainly  left  nothing  undone  to  give  his  patrons 
a  good  time.  The  supper  included  the  substantial  and  the  dainty 
in  abundance  and  was  served  in  good  style.  The  chair  was 
occupied  by  Thomas  Elliott,  president,  and  among  the  guests 
were  :  A.  M.  Wickens,  of  Toronto,  past  president  of  the  execu- 
tive board  ;  Mayor  Morden.  Aid.  Stewart,  ex-Ald.  Jas.  Donald 
and  James  Gill,  of  the  Collegiate  Institute  staff.  The  toast  list 
was  : 

"  Tfie  King" — National  Anthem.  "Canada,  Our  Home" — 
Chorus,  '"The  Maple  Leaf"  ;  response,  Jas.  Donald.  "  Hamil- 
ton, the  Ambitious  City" — Responses  by  Mayor  Morden  and 
Aid.  Stewart.  "Manufacturers" — Response  by  Jas.  Gill.  "The 
Executive  Head" — Response  by  past  president  R.  C.  Pettigrew  ; 
"  Kindred  Associations" — Response  by  past  president  A.  M. 
Wickens.  "  The  Press" — Response  by  W.  Crockett.  "  The 
Ladies" — Responses  by  Robt.  McPherson,  H.  Gottlieb  and  M. 
Sweet.  "  Our  Host  and  Hostess" — Response  by  H.  McQueen. 
During  the  evening  songs  were  contributed  by  James  Jaidine, 
W.  W.  Hislop  and  J.  Burdjane,  H.  J.  Allan  playing  the  accom- 
paniments. Mandolin  and  piano  music  was  provided  by  Eugene 
A.  Rysan  and  Fred  A.  Fralick,  of  the  Boston  School  of  Music. 
The  piano,  a  Morris,  was  kindly  loaned  by  Mr.  T.  J.  Baine. 
The  committee  in  charge  was  composed  of  W.  R.  Cornish,  past 
president,  chairman  ;  Thos.  Elliot,  president  ;  John  Donaldson, 
vice-president  ;  J.  Ironside,  secretary  ;  F.  J.  Sculthrop,  Thos. 
Chubb,  J.  Kennedy  and  R.  C.  Pettigrew. 

Hamilton  Bram  h  is  progressive.  Last  November  a  committee 
of  this  society  asked  the  Board  of  Education  to  open  up  a  class 
in  mathematics  in  the  evenings  so  that  young  men  who  had  to 
work  could  better  their  positions  in  that  branch  of  work  which 
required  the  use  of  problems,  figuring  horse-power  of  engines, 
etc.  This  class  was  started  with  Jas.  Gill,  B;  A.,  as  teacher. 
It  was  a  great  success  and  every  person  who  attended  improved 
their  time.  At  the  regular  meetings  of  the  Association  work  of 
an  educational  character  was  kept  up,  nearly  every  member 
taking  part. 


PUBLICATIONS. 

We  have  received  from  the  publishers,  Messrs.  Spon  &  Cham- 
berlain, 123  Liberty  Street,  New  York,  a  copy  of  specifications 
lor  Continuous  Current  Dynamo  Design,  which  has  evidently 
been  compiled  with  much  care.  The  price  of  single  copies  is  25 
cents. 

S.  P.  Thompson's  latest  work  is  entitled  "Design  of  Dynamo." 
It  is  published  by  Messrs.  Spon  &  Chamberlain,  113  Liberty 
street,  New  York,  and  retails  at  $3.50.  The  work  is  purposely 
confined  to  continuous  cuirent  generators,  and  as  it  will  be  used 
by  engineers  chiefly  in  the  United  Stales,  the  Colonies  and  Great 
Britain,  calculations  and  data  have  been  expressed  in  inch  meas- 
ures. It  contains  upwards  of  250  pages,  in  addition  to  eight 
large  folding  plates  to  scale,  four  pages  for  windings  printed  in 
three  colors,  and  two  large  folding  tables  of  the  S.  W.  B.  and  B. 
&  S.  wire  gauges. 


Captain  Harrison,  of  Winnipeg,  has 
made  a  proposition  10  establish  an  electric 
light  plant  at  Calgary,  N.  W.  T. 

Mr.  J.  Buxton,  boiler  inspector  for  the 
North-West  Territories,  held  an  exami- 
nation recently,  when  the  following  can- 
didates sought  to  obtain  certificates  :  S. 
T.  Hubbard,  W.  A.  Clark,  A.  Allen,  W. 
Meredith,  J.  J.  Nichols,  J.  Omand,  Jos. 
Hensdoerfer,  Thos.  Rattray,  W.  Short,  J. 
R.  Benton,  G.  E.  Bevington,  Edmonton  ; 
R.  F.  Buerlin,  W'm.  Umbach,  A.  D. 
McDairmid,  Stony  Plain;  Dan.  McDonald, 
Morinville  ;  F.  Weder,  Beaver  Hill  ;  John 
Baerg,  Fon  Saskatchewan  ;  W^.  Pullskey, 
Star  ;  L.  Vanacker,  St.  Albert. 


ALUMINUM 

ELECTRICAL      COND  UCTORS 


FOR 


RAILWAY  FEEDERS  AND 
TRANSMISSION  LINES.  .... 

INGOTS,    SHEETS,   WIRE,    TUBING,  CASTINGS. 

I'rices  with  full  information  on  application. 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 
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It  is  reported  that  Mr.  Thomas  McConnell,  of  Lindsay,  Ont., 
will  build  a  summer  hotel  on  Jackson's  island,  in  Sturgeon  Lake, 
and  that  he  may  install  an  electric  light  plant. 

The  lighting  contract  for  the  city  of  Fredericton,  N.B.,  expires 
this  year,  and  the  Council  to  calling  for  tenders  for  a  new 
contract.  The  installation  of  a  municipal  plant  is  favored  by  some 
ot  ihe  councillors. 

A  by-law  will  be  submitted  to  the  ratepayers  of  Gravenhurst, 
Ont.,  on  May  tith  to  raise  $30,000  for  the  purchase  of  the  plant 
of  the  Gravenhurst  Electic  Light  Company  and  for  improvements 
and  extensions  thereto. 

Mr.  A.  F._  Barber  has  submitted  a  proposition  to  establish  an 
electric  light  plant  in  North  Vancouver,  B.C.  He  proposes  to 
incorporate  a  company  under  the  title  of  the  North  Vancouver 
Light  &  Power  Company  and  to  charge  the  following  rates  :  For 
each  16  c.p.  light  per  month:  Churches,  40  cents;  stores,  first 
four  66c,  next  six  6ic,  each  additionallight  50c;  dwellings,  first 


three  S5c,  next  three  45c,  each  additional  35c  ;  hotels,  first 
twelve  75c,  next  twenty-five  55c,  each  additional  45c.  The  plant 
would  be  operated  by  steam  at  first. 

The  annual  meetmg  of  the  shareholders  of  the  Demarara, 
Electrical  Company,  which  is  controlled  by  Canadian  capitalists, 
was  held  in  Montreal  on  April  21st.  It  was  shown  that  the  profits 
from  the  operation  of  the  company  during  the  twelve  months  end- 
ed December  31st,  1902,  after  providing  for  interest  on  the  bonds 
and  all  other  charges,  were  $13,414.45,  or  2]^  per  cent,  upon  the 
share  capital.  During  the  year  a  new  boiler,  engine,  alternator 
and  railway  generator  were  added  to  the  equipment  of  the  power 
station.  The  install  ition  of  this  machinery  has  put  the  plant  in 
condition  to  take  up  all  the  lighting  and  power  work  that  may  be 
offered  and  enables  it  to  be  maiiUained  in  good  working  order*  t 
considerably  reduced  cost.  The  company  also  substituted  alter 
nating  enclosed  arc  lamps  for  open  arc  lamps  in  its  street  lighting 
system.  The  company  is  capitalized  at  $850,000  and  control 
the  lighting  and  tram  system  of  the  Island  of  Demarara. 


THE   WESTINGHOUSE  COMPANY 
IN  CANADA. 

The  Westinghouse  Electrical  &  Manu- 
facturing Company,  of  Pittsburg,  Pa., 
have  definitely  decided  to  establish  a  fac- 
tory in  l^anada  for  the  purpose  of  manu- 
fact\iring  the  electrical  apparatus  required 
to  supply  the  Canadian  market.  It  is  pro- 
posed to  form  a  Canadian  Westinghouse 
Company  and  to  locate  the  factory  at 
Hamilton,  in  conjunction  with  that  of  the 
Westinghouse  Air  Brake  Company  now 
located  in  that  city.  It  is  understood  that 
the  company  will  be  capitalized  at  $2,500,- 
000  and  that  the  proposed  works  will  be 
of  an  extensive  cfiaracter. 

It  is  understood  that  Messrs.  T.  Ahearn 
and  Warren  Y.  Soper,  of  Ottawa,  who 
have  represented  the  Westinghouse  Com- 
pany in  Canada  for  a  number  of  years, 
will  be  members  of  the  board  of  directors 
of  the  Canadian  company. 


The  Cantin  Company,  Warwick,  Que., 
have  recently  placed  an  oider  with  J.  C. 
Wilson  &  Company,  Glenora,  Ont.,  for  a 
deep  bucket  24  inch  "Little  Giant  "  water 
wheel. 

Sole  Makers  of  the  .  . 

8iRflcii8[  mm  iiiis 

Which  are  the  best  for  all  ma- 
chineiy  bearings,  also  wire  and 
bar  solder.  Wi*  purchase  scrap 
copper  wire  and  brass  scrap. 


Syracuse  Smelting  Works 

MONTREAL,  P.  Q. 

Head  Office  American  Works,  94  (",okl  St., 
New  York  City. 


CHASE-SHAWIHUT  COMPANY 

590  Atlantic  Avenue,  BOSTON,  MASS. 


MANrKACTURERS 
OF  


Electrical  Specialties 


RELIABLE 


DURABLE 


EFFICIENT 


ECONOMICAL 


"Shawmut"  Tested  Fuse  Wire  and  Links 
"Shaivmut"  h net  ^sed  Indicating  Fuses 
'■^Shawmut"  J  motion  and  Outlet  Boxes 
"Shawmut"  Flexible  Rail  Bonds 
"Shawmut"  and  "Monadnock"  Switches 
"Chase"    Nipples    and    Flexible  Conduit 
Couplings 


"Boston"  Cable  Hangers 
"Cushing"  Theatie  Switchboards 
"Cushing"  Stage  Lighting  Appliances 
Switchboards  and  Panel  Boards 
Electrical  Repairing 


LITTLE  GIANT 
DOUBLE  TURBINE 

HORIZONTAL  AND  VERTICAL 


Made  in  44  sizes  from  4  inches  to 
60  inches  diameter,  in  either  iron 
scroll  case  (see  cut)  or  in  flume  case. 

Machine  dressed  i^earing  a  spec- 
ialty. 

Write  for  catalogue  and  gear  list. 
Correspondence  solicited. 

J.  C.  WILSON  &  GO. 

GLENORA.  ONT. 


THE  BANNER  ELECTRIC  COMPANY 

YOUNGSTOWN.  OHIO.  U.3.n. 


MANUFACTURERS 
OF    :    :    :    :  ■ 


Incandescent  Electric  Lamps 

Combination  Entrance  Switches  and  Plu^  Cnt  outs 

Automatic  Time  Switches 

Main  Line  Fuse  Plugs 

Terminal  Lugs,  etc.,  etc. 


Everything  first-class  and  fully  guaranteed. 


:o:         ;o:         :o;  Inquiries  solicited 
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The  City  Council  of  Guelph,  Ont.,  are  negotiating  for  the  pur- 
chase of  the  electric  railway  of  the  Guelph  Railway  Company. 
The  company  have  asked  $100,000  for  their  plant  and  franchise. 

Messrs.  J.  \.  McKendry,  H.  L.  Dunn,  A.  D.  Crooks  and 
Frank  Denton,  of  Toronto,  are  seeking  incorporation  as  the 
Niigara,  Queenston  and  St.  Catharines  Electric  Railway  Com- 
pany, to  build  an  electric  railway  connecting  the  places  named. 
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Globe  an.d  Gatte  Valves 

VINCENT  VALVE  CO., 

SANDUSKY,  OHIO,  U.S.A. 
79  KING  STREET  EAST,  TORONTO,  ONT. 


The  McEwen  High  Speed  Automatic  Engine 


The  McEvveti  High  Speed  Automatic 
Engine  is  an  honestly  constructed  engin^. 

It's   honest  all  the 
way  through. 

Not  a  single  item 
enters  into  its  make- 
up but  what  has  been 
tested  and  proven 
true. 

For  a  high  speed 
engine  the  McEwen  is 
an  economical  engine. 

Its  regulation  is  per- 
fect and   it   gives  a 
most  satisfactory  ser- 
vice for  the  special  purposes  for  which  it 
was  designed. 


OUR  GUARANTEE 

The  engine  shall  not  run  one  revolution 
slower  when  fully  loaded  than  when  run- 
ning empty,  and  a  reduction  of  boiler 
pressure  from  the  greatest  to  that  neces- 
sary to  do  the  work  will  not  reduce  the 
speed  of  the  engine  one  revolution. 

Any  engine  failing  to  meet  this  guaran- 
tee becomes  the  property  of  the  purchaser 
upon  the  payinent  of  one  dollar. 


For  street  railway  service,  electric 
lighting,  electric  crane  work,  mine  haul- 
age  or  any  service 
where  loads  fluctuate 
with  rapidity  the  Mc- 
Ewen is  the  ideal  high 
speed  engine. 

Its  guarantee  given 
herewith  proves  our 
contention  that  the 
McEwen  has  almost 
perfect  regulation. 
We  should  be  pleased 
to  send  you  the 
catalogue  of  the  Mc- 
Ewen showing  its  construction  embodied 
in  its  making. 


THE  WATEROUS  ENGINE  WORKS  CO.,  Limited,  Braiitford,  Out. 

Branches  :  Winnipeg  and  Vewrvcouver 
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Paris,  Ont.,  is  about  to  Duild  a  new  electric  light  station. 
The  Bell  Telephone  Company  are  about  to  install  a  telephone 
system  at  Emerson,  Man. 

The  Town' Council  of  Windsor  Mills,  Que.,  will  install  a  muni- 
cipal electric  light  plant.  A  water  power  on  the  Wattcpekah  Riv- 
er will  be  developed. 

The  Council  of  Ingersoll,  Ont.,  have  offered  the  Ingersoll  Elec- 
ric  Light  Company  $25,000  for  their  plant,  but  the  company  a-.k 
$28,000. 

The  Winnipeg  Street  Railway  Company  have  voluntarily  in- 
creased the  wages  of  their  motormen  and  conductors.   The  scale 


now  ranges  from  17  to  2 [  cents  per  hour  according  to  the  length 
of  service. 

The  Stewart  Machinery  Company,  Limited,  of  Winnipeg,  were 
the  successful  tenderers  for  the  installation  of  an  electric  light 
plant  for  the  town  of  Prince  Albjrt,  N.  W.  T.,  their  price  being 
$9,700. 

The  bill  to  incorporate  the  Aluminum  Production  Company  of 
New  Brunswick, Limited, is  now  before  the  Provincial  Legislature. 
The  capital  of  the  company  is  $6,000,000.  It  is  proposed  to 
manufacture  aluminum  and  to  locate  the  works  in  Queens  County. 
Messrs.  James  Robinson,  M.P. ,  James  Domville  and  Charles  J. 
Foster,  of  St.  John,  N.  B.,  are  the  provisional  directors. 


SWEDISH  CHARCOAL  IRON  SHEETS,  BARS,  RODS,  STRIPS  AND 

STAMPINGS. 

134  UPPER  THAMES  ST. 
LONDON,  ENG. 


Magnet  Foigiiit;s,  Slabs.  Har: 
ill  the  Rough  and  Machined. 


TURNERJROS^ 

Telegraphic  Address,  'SriEETiRON',  London. 


Established  1870. 

MILD  STEEL  CASTINGS  FOR  MAGNETS  mf\6NET  steel  for  tel  phones 

Sole  Representatives  for  Canada:  Peacock  Brothers.  Canada  I,ife  Buildings,  Montreal. 


Discs  over  5  feet  diameter 

and  Plain  Circles 
Sheets  up  to  66  in  wide. 


BARGAINS 


Owing,  to  reconstruction  of  plant,  a  large 
amount  of  electrical  apparatus  will  be  sold  cheap 
— A.  C.  Generators,  i,2oo  volts,  16,000  alterna- 
tions; 80  to  250  K.W.  Hxciters;  250  volt  D.C.  Ge;i- 
erators;  Switches;  Switchboard  Voltmeters  and 
Ammeters  ;  Station  Transformers  :  Belting  ; 
Iron  and  Wooden  Pulleys,  all  sizes;  Shafting,  3 
to  6  inches  ;  Floor  .Stands  and  Boxes;  Couplings; 
Frictions  and  other  things  too  numerous  to 
mention.    Mostly  in  first-class  condition. 

Address,  BARGAINS,  this  office,  and  full 
particulars  will  be  furnished. 


V         T  H  E  ^« 

"TICITON" 

"Engines  in  successful  operation  from 
Halifax  to  Vancouver." 

■  MARINE  

Gasoline  Engine 

Simplest,  Safest  a.nd 

^-iv  IJt  M^.^^ 

^^^^b^b- l^^H^^ft-  ^B^t^  '^■il^^K^^SpS&^Ste' 

Most  R.eliaLble. 

Hamilton  Motor  Works 

Ha.milton.  CanesLda.. 

258   Catharine   Street  North. 

Dick^Kerrcfe  Company 


Heacd  Office  :  110  Cai\r\oi\  Street,  LONDON.  E.  C.  ENGLAND 

Canadian  Agent's  Office  :  332  King  Street.  KINGSTON.  ONT. 
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J.  C  Wilson  &  Company,  Glenora,  Ont.,  have  recently  exe- 
cuied  for  the  Northey  Company,  Toronto,  Out.,  an  order  for  a 
pair  ot  heavy  iron  spur  pump  gears,  finished  with  machine  dress- 
ed teeth. 

The  Citv  of  Winnipeg  invites  proposals  up  to  May  25111  for  the 
supply  of  electric  power.  The  maximum  quantiiy  to  be  used  at 
any  time  is  placed  at  1,000  horse  power  and  the  minimum  at  250 
horse  power. 

The  plant  of  the  Northey  Company,  manufacturers  of  steam 
and  g-asoline  enjjines,  pumping  machinery,  etc.,  Toronto,  has 
been  removed  to  the  new  works  of  the  Canada  Foundry  Com- 
pany on  Davenport  Road.  The  Northey  Company  is  now  con- 
trolled by  the  Canadian  General  Electric  Company. 

Mr.  George  Kidd,  of  Ottawa,  has  applied  for  the  incorporation 
of  the  Canadian  Telegraph  &  Telephone  Company.  M.  Kidd 
states  that  the  object  of  the  company  is  to  inaugurate  and  de- 
velop a  telephone  and  telegraph  system  across  the  Conlinent, 
and  that  the  incorporators  are  American  and  Canadian  capital- 
ists. In  addition  10  telephone  and  telegraph  powers,  the  incor- 
porators ask  foi  the  right  to  generate  and  transmit  electricity. 


The  Algoma  Electric  Company  are  reported  to  have  taken  the 
contract  for  wiring  a  large  number  of  houses  at  Blind  River, 
Ont.,  also  for  the  installation  of  arc  lights  on  the  streets. 

Judgment  was  given  last  month  in  the  long-pending  suit  of  Mr. 
P.  H.  Patriarche,  of  Toronto,  against  the  town  ot  Orillia  and  Mr. 
Peter  Ryan,  arising  out  of  the  construction  of  the  Ragged  Rap- 
ids power  plant.  The  plaintifF s  claim  involved  a  total  of  $  1 1 2,000. 
The  judge  dismissed  the  claim  as  presented,  but  pointed  out  that 
should  the  plaintiff  choose  to  amend  his  claim  and  bring  it  withm 
the  terms  of  the  contract  found  by  the  court  to  exist  among  the 
parties,  he  could  have  $99,275.75.  As  the  town  has  paid  him 
$46,729.66  he  is  entitled  to  receive  $42,546.09  with  $2,127.- 
30  interest  added.  Mr.  Peter  Ryan  was  allowed  his  costs. 
After  hearing  the  judgment  Mr.  Patriarche  announced  his  inten- 
tion to  appeal. 

MICA  §  ROCK  DRILLS 

Miners  and  exporters  of  Electrical  Mica,  and  sole  agents  for  Jackson 
Hand  Power  Rock  Drill  and  Box  Electric  Reck  Drill  for  Canada. 

JOHNSON,  WILLATS  &  CO.,  '^V«ro\*"*' 


TRADE,  WITH  E>N6UflND 

Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  166,  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 

Greer  Tested  Fuse  Wire 


m  SPOOL  IS  PICKED  IN  A  SIRONG  im  BOX. 

Full  -weight  guaranteed  to  each  spool. 
Warranted  to  be  absolutely  uniform,  reliable 
and  accurate.    Send  for  catalog. 


THE  GflNADIflN  HEINE 
SHFETY  BOILER  GO. 
JOHN  J.  MAIN,  "^Sir 

Esplanade,  0pp.  Sherboume  St.,  Toronto 
HIGH  CLASS 

Water  Tube 
Steam  Boilers 

for  all  pressures,  duties  and  fuel. 
From  75  to  600  h.  p.  each.    N.  B. — We  do 
not  make  small  boilers. 

Refbrences  : —  The  Toronto  Electric 
Light  Co  ,  Limited  ;  The  T  Eaton  Co. 
Limited  ;  The  Massey-HarrisCo.,  Limited, 
The  Gutta  Percha  Rubber  &  Mfg.  Co  , 
Dominion  Radiator  Co.,  Central  Prison, 
Foresters'  Temple,  Toronto  City  Hall, 
where  boilers  may  be  seen  working. 


RECENTLY  PUBLISHED: 


THE  Gf\Nf\Dlf\N  Mf^ND  BOOK 
OF  STEf\M  f^ND  E>bEGTRIGITY 

BY  WILLIAM  THOPSON 

170  Pages,  Illustrated  In  Strong  Cloth  Binc<ing 

T^HE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

I»E,ICE  50  CEDSTTS 

TUG  G.  H.  Mortimer  PublisliInQ  Gompanu,  ot  Toronto,  Limited 

TORONTO,  -  CANADA, 

Send  for  Table  of  Contents. 


TELEPHONES 


We  manufacture  TELEPHONES  for  all  hinds  of  service; 
Central.  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 
as  illustrated  is  a  handsome  instrument,  perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 


HARVARD  ELECTRIC  CO.,  '  John  Starr,  Son  &  Co.,  Limited 


224-226  South  Clinton  Street 

CHICAGO,  ILL. 


P.  O.  Box  448 


HALIFAX,  N.  S. 
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TRADE  NOTES. 

The  capital  stock  of  the  Canadian  Rand  Drill  Company, 
Sherbrooke,  Que.,  has  been  increased  to  $150,000. 

The  Robb  Engineering  Company,  of  Amherst,  N.  S.,  are  build- 
ing- two  5oo  h.p.  vertical  engines  of  marine  type  for  the  Nova 
Scotia  Steel  Company,  to  be  used  for  electric  lighting  at  Sydney 
Mines. 

Messrs.  John  Siarr,  Son  &  Company,  of  Halifax,  IV.  S.,  have 
issued  a  neat  catalogue  describing  and  illustrating  their  tele- 
phones and  telephone  supplies.  Persons  interested  should  ask  for 
Catalogue  No.  6. 

John  Starr,  Son  &  Company,  Limited,  Halifax,  have  recently 
sold  to  the  Nova  Scotia  Steel  &  Coal  Company,  New  Glasgow, 
nine  20  h.p.  and  two  50  h.p.  Westinghouse  D.  C.  motors  for  use 
in  their  rolling  mills. 

Some  British  Columbia  capitalists  arc  said  to  be  formulating  a 
plan  to  build  a  fiat  rail  tramway  from  North  Vancouver  to  the  top 
of  Grouse  Mountain.  The  scheme  includes  the  damming  ol  Lynn 
creek  and  establishment  of  a  power  plant  to  run  the  cars  and 
Ught  the  town. 

John  Starr,  Son  &  Company,  Limited,  Halifax,  N.  S.,  have  re- 
cently published  a  very  neat  illustrated  catalogue  of  their  tele- 
phones and  supplies,  containing  useful  information  for  installation 
and  maintenance  of  telephones.  We  would  advise  anyone  in 
need  of  telephones  to  get  a  copy  of  this  catalogue,  which  will  be 
mailed  to  any  address  on  application. 

Increased  business  and  the  organization  of  new  departments 
in  connection  with  the  general  engineering  practice  of  Messrs. 
T.  Pringle  &  Sons  have  necessitated  their  removal  to  larger  and 
more  conven'f;nt  offices  in  the  Coristine  Building,  St.  Nicholas 
street,  Montieal.  Messrs.  F.  H.  Leonard,  jr.,  and  H.  G.  Turner 
are  in  chareg  eiielectric  generation,  transmission  and  electric 
motor  power  department. 

The  attention  of  our  readers  is  called  to  the  advertisement  in 
this  number  of  the  Chase-Shawmut  Company,  of  Boston,  Mass. 
This  company  are  manufacturers  of  electrical  specialties,  such  as 
fuse  wire  and  links,  enclosed  indicating  fuses,  junction  and  out- 
let boxes,  switches,  switch-boards,  etc.  They  will  be  pleased  to 
forward  catalogues  and  give  all  information  regarding  t  heir  goods 
to  any  of  our  readers  who  may  write  them,  mentioning  the 
Electrical  News. 

The  Sherwin  W/illiams  Company,  a  large  paint  manufacturing 
concern  operating  several  factories  in  the  United  States  and  Can- 


ada, have  purchased  a  Westinghouse  steam  turbine  power  outfit 
for  their  Cleveland  factory.  The  power  unit  to  be  installed  con. 
sists  of  a  Westinghouse  steam  turbine  direct  connected  to  a  400 
h.p.  two-phase  turbo-generator.  The  current  will  be  generated 
at  400  volts  and  60  cycles  will  be  used  for  general  power  and 
lighting  purposes  throughout  the  factory. 

J.  C.  Wilson  &  Company,  Glenora,  Ont.,  make  a  specialty  of 
machine  cut  gear  wheels.  With  special  machines  for  dressing 
the  teeth,  whether  wood  or  iron,  all  gears  turned  out  by  them 
are  mathematically  true,  and  are  therefore  light  and  smooth  run- 
ning. Among  recent  customers  are  the  Canadian  Colored  Cot- 
ton Mills  Company  ;  the  Rathbun  Company,  Deseronto,  Ont.  ; 
Canadian  Portland  Cement  Company,  Deseronto  ;  J.  H.  Mullin, 
Bear  River,  N.  S.  ;  Lakefield  Portland  Cement  Company,  Lake- 
field,  Ont.  ;  S.  Waldock,  Glenville,  Ont.  ;  Frank  Saunders, 
Gander  Bay,  N'f'Id.  ;  and  C.  C.  Brown,  Danville,  Que. 

The  Chicago  Fuse  Wire  &  M'f  g.  Company  have  just  issued 
their  catalogue  No.  14,  a  copy  of  which  is  now  before  us.  This 
catalogue  advertises  fuse  wire,  fuse  strip  and  fuse  links  for  elec- 
tric lighting  and  power  circuits,  also  fuse  blocks  and  fuses  for  tel- 
ephones and  telegraph  work,  together  with  wire  joints  and  sun- 
dry items,  all  of  the  company's  manufacture.  The  list  is  neatly 
printed  on  green  tinted  paper  with  a  gilt  cover  and  is  a  conveni- 
ent size  for  an  ordinary  pigeon  hole.  The  Chicago  Fuse  Wire  & 
Mfg.  Company  believe  that  their  customers  will  find  this  list  most 
<-omprehensive  and  convenient  from  which  to  order.  It  also 
gives  considerable  condensed  information.  The  company  now 
carry  stock  at  their  three  offices  in  Chicago,  Buffalo  and  New 
York.    A  copy  of  the  catalogue  will  be  sent  on  request. 


The  Nova  Scotia  Telephone  Company  are  building  a  new  two- 
storey  brick  exchange  at  Truro,  N.  S.  The  ground  floor  will  be 
occupied  by  the  company  and  the  upper  flat  rented  as  offices. 
The  equipment  will  consist  of  a  new  and  modern  switchboard, 
with  accommodation  for  600  instruments.  The  general  manager 
of  this  company  is  Mr.  J.  H.  Winfield. 

Although  no  definite  announcement  has  been  made,  it  is  under- 
stood that  considerable  progress  has  been  made  in  the  direction 
of  bringing  together  the  three  electrical  companies  in  Quebec, 
namely,  the  Quebec  Railway,  Light  &  Power  Company,  the 
Quebec  Jacques  Cartier  Electric  Company  and  the  Canadian 
Electric  Light  Company.  It  is  believed  that  the  control  of  these 
companies  will  eventually  pass  into  the  hands  of  the  Montreal 
Light,  Heat  &  Power  Company. 


SwiicliDoards  Pao6l  Boards 


SEND   US  YOUR  SPECIFICATIONS 


We  also  maLnvifacture  a  full  line  of  Knife 
Switches,  Time  Switches  and  the  Hill 
AutomoLtic  Switch    v    v    V    v    V  v 


The  Hill  Electric  Switch  Co.,  Limited, 


426  St.  Paul  Street 

.MONTREAL 
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The  ratej>ayers  of  Si.  .Mary's  Out.,  roi-ently  votoil  in  lavor  of 
expifuding  $t>,ooo  in  iniprovinvj  the  oloi-lrio  liglit  ami  waterworks 
plants. 

A  power  house  is  being  built  in  connection  with  the  Algonquin 
Hotel  at  St  Anvlrews,  X.  B.  It  will  contain  the  gasoline  and 
electric  plantv. 

.\  by-law  to  giant  $60,000  as  a  bonus  to  the  Berlin,  Presto" 
and  Gait  Electric  Railway  was  defeated  by  the  ratepayers  of 
Berlin,  Ont.,  last  month. 

.At  the  Louisiana  Purchase  Exposition,  St.  Louis,  automatically 
registering  turnstiles  connected  electrically  with  dials  in  a  cen- 
tral office  will  record  the  admission. 

The  Bell  Telephone  Company  have  undertaken  the  operation 
otihe  telephone  system  constructed  by  Mr.  Gillies  on  the  Bruce 
Peninsula,  Western  Ontario.  The  construction  and  the  installa- 
tion of  new  instruments  have  been  undertaken. 

Mr.  \\".  T.  Jennings,  C.E.,  of  Toronto,  with  a  staff  of  cngmeers, 
has  been  making  surveys  for  the  transmission  line  of  the  Toronto- 
Niagara  Power  Company  from  Niagara  Falls  to  Toronto. 

The  Hamilton  &  Caledonia  Electric  Railway  Company  have 
applied  to  the  City  Council  of  Hamilton,  Ont.,  for  right-of-way  in 
that  city.  For  a  portion  of  the  route  it  is  intended  to  use  the  ex- 
isting street  railway  tracks. 

The  Stratford  Gas  &.  Electric  Light  Company  propose  making 
extensive  improvements  to  their  electric  plant   provided  they  are 


THIS  SYSTEM  IN  YOUR  OFFICE 

means  less  work  and  less  worry — few  mistakes  and 
no  overtime.    No  matter  what  your  business  or  pro- 
fession, you  should  learn  about  it  and  at  once. 
Ourexpertstoijetherhave  written  a  book — Shaw-Walker  Systems 
— an'l  YOtJ  should  read  it.    Send  for  a  i  "[•>■  to-day.     It  is  frc-c. 

THE  SHAW-WALKER  COMPANY,  Muskegon,  Michigan. 


given  a  renewal  contract  by  the  city  for  street  lighting.  New 
engines  and  dynamos  will  be  installed  and  enclosed  arc  lamps 
ailopted. 


Be 


Turftlne 


Few  Canadians  know  that  Barber's  Canadian 
Turbine  is  the  pioneer  of  modern  American 
wheels.  That  is  the  case, and  we  are  prepared 
to  demonstrate  to  you  that  our  improved  tur- 
bines orjve  better  results  than  the  hiohest  orade 
of  United  States  wheels  so  freely  imported  by 
anadians  to  day. 

For  thirty-six  years  we  have  been  carefully 
watching  and  perfecting  details  of  our  turbines. 

Let  us  tell  you  all  about  them  and  our  prices. 

Plans  furnished  and  satisfaction  g-uaranteed 
in  every  detail  of  our  installations. 

GHAS.  BARBER, 

MEAFORD,  ONT. 


FOR  SALE 


1-75  K  W.  S.K  C.  Generator. 2000-1000  voUs,8ooo 
altemaiions,  will  2^  K.W.  Kxciter  and  Station 
.\pparatii.s  complete. 

1-  5  H.P.  S.K.C.  Motor.  Sooo  Alts  ,500  volts. with 
neces.sarv  Transformer  1000-2000-500. 

•-25  K.W.  R  E.  Co.  B-iPoIar  U.  C.  Dynamo, 
wound  for  no  volts  with  sliding  base,  pulley, 
brushes,  etc  ,  complete. 

2-  t2'A  K.W.  N".  E.  Co.  Manchester  Type  Moto% 
wound  for  250  volts,  with  base  and  pulley  com- 
plete. 

The  above  apparatus  is  all  new  and  can  be 
seen  at  the  Hamilton  Electric  ygrht  &  Cataract 
Power  Co  s.  Catharine  street  station,  Hamilton. 
Will  be  sold  en  bloc  or  separately.  For  prices 
and  terms  addres.s 
THE  VOLT.\  ELECTRIC  STORAGE  CO  , 
39  James  street  South. 

liamilion,  Ont. 


Ple.ise  mention  the  iJanadian  Electrical 
Nfws  when  correspondlntr  with 
advertisers. 


Sovereign  Oil  Go. 

Sovereign  Oils 

Hig'h  <;rade  lubricating-  oils, 
Paraffines  and  Granite  Candles, 
Greases,  Soaps  and  Powdered 
Boiler  Compound.  .  .  - 
Send  to  us  for  quotations  be- 
fore buying.       .       -       -  - 

SOVEREIGN  OIL  GO. 

Toronto 


A. B.C.  Code,4th  &  <,th  Edition. 
For  Cables  "Philips  Eind- 
hoven." 


The 


London 

Standard 

Lamp 

Manufactured  by 

Philips  &  Co* 

AT 

EINDHOVEN,  (Holland.) 

Maximum  Light  at  Mini- 
mun-  Cost,  coupled  with  un- 
equalled Durability. 

High  and    Low  Voltage 

Lamps. 
Traction  Lamps 

(Specially  constructed  for 
running  in  Series.) 

Candle  Flame  Lamps 

High  Candle  Lamps 

Globular  Lamps 

Tubular  Lamps 

Diamond  Lamps 

Reflector  Lamps 

Etc.,  Etc. 

IlUislrated  Catalogue  free  on 
application. 

Daily  Output  30,000  lamps 
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jnos.  E.  Glark  Wireless 
Teleoraon  &  Teleonone  60. 


OFFICE,   FACTORY  AND  LABORATOR\' 


67-69-71 


flv6.,  DETROIT,  MIGH..  U.S. ft. 


MANUFACTURING 


Coils 
Coherers 
Leyden  Jars 


Condensers 
Circuit  Breakers 
Relays 

Write  Us  for  Anything  Pertaining  to  Wireless 
Telegraph  Apparatus  and  Supplies  ^J-^^^ 


Recorders 
Automatic 
Tappers 


COMPLETE  SE.T  OP  INSTRUMENTS 


Prices  Ranging  from  $50.00  Up. 


if 


All  Instriimenis  j^uaraiilcccl  ami  tested  l)cf<in-  loaviiiij  factory  of  from  i  to  10  iiiilos. 


Write  for  Price. 
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RE,GE,IVING^^  |j 
College  Sets       Students^  Sets       Experimental  Sets  \ 
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Almonle,  Out.,  will  raise  S^.ooo  for  improvements  to  the  elec- 
tric light  plain. 

The  Council  ot  Wiarton,  Ont.,  have  appointed  a  commiitiee  to 
negk>ti»te  for  the  purchase  of  the  electric  light  plant. 

Several  citizens  of  Clarksburg,  Ont.,  have  taken  steps  to  se- 
cure the  installation  of  an  eleoiric  I  it;  hi  plant,  and  are  meetini,'- 
with  success, 

Messrs.  Ross  &  Holgate,  electrical  engineers,  of  Montreal, 
ha\e  made  a  report  on  the  valuation  of  the  plant  of  the  Sher- 
brooke  Light  and  Power  Company.  The  valuation  tixed  is  $85,- 
6it>,  wheieas  the  fir>t  cost    was,    according    to    the  company^ 

The  question  of  electric  lighting  is  a  live  question  in  Peterboro, 
Ont.,  at  the  present  time.  Mr.  K.  J.  Philip,  of  Toronto,  has  been 
engaged  to  recommend  the  system  which  would  be  the  best  for 
the  town.  He  will  be  requested  to  report  as  to  the  best  means  of 
abating  the  pole  nuisance. 

The  New  Westminster  and  Burrard  Inlet  Telephone  Company 
have  purchased  a  new  switch-board  for  the  X'ictoria  office  from 
the  Northern  Electrical  Company,  of  Montreal.  It  is  of  the 
"central  energy"  type  and  will  accommodate  1,500  subscribers, 
and  is  c.npable  of  extension  to  a  maxinmni  lapacily  of  5,000  sub- 
scribers. 


GlarKson  School  o?  Technoloou  loudam?N?^'"'°"^'' 

Courses  leading  to  degrees  of  Bachelor  of  Science  in  Civil, 
Electrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tuition  moderate. 

WM.  S.  ALDRICH,  Director. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  GO. 

774  Craig  Street,  MONTREAL,  P.Q. 

nave  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


H  C.  G.  Young  Co. 

M  mufactnrers 

RUBBER  STAMPS 

Cor.  YonKe  and  Adelaide 
"  Streets. 

TORONTO 

Send  for  Quotations. 

THe  f\Kron  Insulator 
&  Mm  Go. 

.Nt.\Nt  F.\CTl  RERS  Ot 

Standard  Electrical 
Porcelain  Wiring 
Tubes,  Knobs,  Cleats, 
and  Porcelain 
Specialties 

AKRON,  OHIO 


RENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium   for  advertise- 
ments for  'Tenders.' 


,CANADFAN  CONTRACT  RECORD^ 

TORONTO.'.      •  c 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TORONTO 
Circulates  in  Every  Province. 


LIC£NSCC  OP  THC 
WHITNCV  ELECTRIC  INSTRUMIHT 
COMPANY^  PATENTS 
IN  CANADA. 


SMER  BROOKE  QUE. 


A 

SUCCESS 

SAVES 
FUEL 

EASILY 


This  boiler  has  been  built  by  us  for  several  years,  and  is 
used  from  the  Atlantic  to  the  Pacific  wilh  the  most  satisfactory 
results. 

It  has  an  interna!  fire  box  so  that  no  heat  is  lost  by  radiation 
or  by  air  leakage,  and  the  water  circulation  is  rapid  and  con- 
tinuous. 

Two  settling-  chambers  are  provided  for  collecting  deposits  of 


CLEANED    scale  and  all  parts  of  the  boiler  are  accessible  for  cleaning. 

ROBB  ENGINEERING  CO.,  Limited, 

Amherst.  N.  S. 

Agents:   Wir  LIAM  McKAY,  WATSON  JACK  &  COMPANY. 


19  McKonzie  t  resii'Ml,  Toronto. 


7  -St.   Ilolon  Si.,  Montre.il. 
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The  Corporation  of  Midland,  Ont.,  will  instnll  a  2,000  light 
alternating-  current  generator,  on  which  tenders  were  recently 
taken. 

Fogarty  Bros.,  of  Montreal,  have  secured  the  contract  for  the 
electric  lighting  equipment  for  the  Locomotive  &  Machine  Com- 
pany's new  building  at  Longue  Point. 

The  installation  of  the  electric  light  plant  for  the  town  of  Ed- 
monton, N.  W.  T.,  is  almost  completed.  The  plant  was  supplied 
by  the  Canadian  General  Electric  Company. 

The  Council  of  Coaticook,  Que. ,  have  offered  the  Coaticook 


Electric  Light  Company  $30,000  for  their  plant.  If  this  price  is 
not  accepted  it  is  probable  that  a  municipal  plant  may  be  installed. 

The  Stratford  Mill  Builbing  Company  have  just  placed  an  order 
with  J.  C.  Wilson  &  Company,  Glenora,  Ont.,  for  a  21-inch  vini- 
cal  "Little  Giant"  for  driving  a  mill  they  are  fitting  up  for  a  cus- 
tomer. 

The  project  for  building  an  electric  railway  on  the  south  shore 
of  the  St.  Lawrence  river,  in  the  Province  of  Quebec,  has  been 
revived.  Mr.  A.  J.  Corriveau  states  that  it  will  take  a  tangible 
form  this  summer,  when  construction  work  will  be  commenced 
upon  two  of  the  main  lines. 


o:r<^?^%;  AUTOMATIC 


INJECTORS 


Grease  Cups» 
Oilers,  etc. 


Send  for  Illustrated  Catalogue.  PENBERTHY  INJECTOR  CO.  Limited.  Box  568,  WINDSOR,  ONT. 


flnierican  Circular 

Loom  Gomoanu's 


FLEXIBLE  CONDUIT 


REGISTERED 

MONTREAL  ELECTRIC  COMPANY,  AGENTS. 

The  ORIGINAL  and  only  GENUINE  "Circular  Loom."  Has  been  in  the  market  for  eleven  years,  and  handled  by  us  for 
over  eight  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 

Montreal  Electric  CompaLi\y,  "'I'Jr"  Montreal 

In-.tant  sliii)menis  made.  Large  stock  of  all  sizes  always  on  hand. 
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CROCKER  TURBINE  in  Vertical  Setting 

Mach 


The 


534  Locnsdowne  Street 


omparvy 

SKerbrooke,  Qvie. 
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The  electric  lijilU  plant  at  l\iliiierston,  Out.,  lias  been  pur- 
chased by  the  corpoiation. 

The  Dominion  Government  has  appropriated  funds  for  the 
construction  of  a  telekjraph  line  from  Ashcrofi  to  V'ancouvor, 
B.  C. 

Mr.  W.  W.  Ciordon  has  entered  into  a  new  contract  for  llglit- 
inj;  the  streets  of  Glencoe,  Onl.,  by  his  elecli  ic  plant,  the  price 
to  be  $468  per  year. 

The  contract  recently  secured  by  the  Canadian  General 
Klectric  Company  from  the  council  of  Fort  William,  Ont.,  in- 
cludes one  50-li}^ht  tran-iformer  and  50  series  alternating  current 
enclosed  arc  lamps  complete  with  switch-board  and  accessories. 


The  Street  Railway  Men's  Union  of  Montreal  have  adopted  a 
by-law  providing  for  the  establishment  of  schools  of  instruction 
whereby  motormen  and  conductors  may  become  skilled  in  their 
calling  and  render  a  better  service  to  the  compairy  and  the 
public. 

J.  C.  Wilson  &  Company,  Glenora,  Ont.,  makers  of  the 
"  Little  Giant"  water  wheel,  in  both  vertical  and  horizontal 
mountings,  write  us  saying  that  never  before  so  early  in  the 
year  had  they  so  many  orders  booked  ahead  as  at  the  present 
time.  The  demand  is  not  confined  to  the  home  trade  alone,  as 
they  have  already  this  year  sold  through  their  English  repre- 
sentative nineteen  vertical  and  two  horizontal  Little  Giants  for 
use  a  iroad. 


Can  You 


Tell-a-Phone 

When  You  See  One? 


May  be  you  don't  know  about  the  good  things  we  are  making. 
They  combine  all  the  latest  improvements,  unique  designs. 

TELEPHONES  OF  EVERY  DESCRIPTION 

WE  GUARANTEE  ALL  OUR  GOODS— TRY  US 


SAYER  ELECTRIC  COMPANY 

12  and  14  Beavep  Hall  Hill,  MONTREAL,  Que. 


Back  view  of  this  Switch-board  caLn^be  seen  in  the  Canadian  Engineer 
or  in  last  issue  of  Electrical  News. 


^"■^  R..  E.  T.  PRINGLE  COMPANY,  u™,,,^ 


105  Prinee  William  St..  St.  John,  N.  B.  172  Dalhousie  Street 

Branches  '  18  Toronto  St..  Toronto,  Ont.  MONTREAL, 
'  Representative  at  the  Coast— Frank  Darling,  Vancouver,  B.  C. 
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BFtADSTREET'S 

Capital  and  Surplus,  $1,500,000. 
Offices  Ttiroughout  the  Civilised 
World 
Executive  Offices 
Nos.  346  and  348  Broadway,  New  York  City,  U  SA 
THE  BRADSTREET  COMPANY  gathers  infer 
mation  that  reflects  the  financial  condition  and  the  con 
trolling  circumstances  of  every  seeker  of  mercantile 
credit    Its  business  may  be  defined  as  of  the  mer  hants, 
ov  the  merchants,  for  the  merchants.    In  procuring, 
verifying  and  promulgating  information,  no  efiort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit     Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  e  nd 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial ,  fiduciary  and  business  corporations.  Specific 
terms  may  be  olitained  by  addressing  the  company  or 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREETS  COMPANY. 
Offices  IN  Canada:    Halifax  N.S.  Hamilton, Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont  ;  Quebec, 
Que.;   St.  John,  N.  B.    Toronto,  Ont.  Vancouver, 
B.C.;   Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man., Western  Canada.  Toroi  to 


Please  mention  this  paper  when  corres 
ponding  with  advertisers. 


21  Bleuru, 
MONTREAL. 


E.  L.  LeBRUN 
M.  de  riLLEBS 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTORS 

Bi-polar 
Multipolar 
Direct  Connected 


DYNAMOS 

Power 

Lighting 

Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON  EiraCIL  MMM  GO. 


Wauerly  Park,  NEWARK,  N.J.,  U.S.A. 

Berlin  ;  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 
London  :  Elliott  Bros.,  Ceuturv  Works,  Lewisham. 

Paris,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 

New  York  Office  :  74  Cortlandt  Street. 

WESTON  STANDARD  PORTABLE 
Direct-Reading- 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  poii  t 
meter — for  bridge  Work.  of  extreme  accuracy  and  lowest  consumption  of  energy. 


THE  1902  EDITION 

STANDARD  ^IRING 

rOR  ELECTRIC  LIGHT  AMD  POWER 
ADOPTED 

By  the  Fire  Underwriters  of  the   United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools, 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover,  Pocket  Size,  Retail  Price         -  -  $1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 


Advertise  in  The  Canadian  Electrical  News. 


SaLmson 

Turbines 

UNEXCELLED  FOR  USE  IN  ELECTRIC 
POWER  PLANTS. 

Built  Upright  or  Horizonta.!, 

Single  or  in  Pamirs. 

Catalogues  and  Estimates  furnished 
on  application. 

The  Wm.  Hamilton  ManTsLCiL. 
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MildE  MicrophonE, 

The  best  TRANSMfTTF.R 
in  f-heWotlri 

QUEBEC  AGENTb 


TELEPHONES 


mas. 
s. 


swiT,nii-Boarfi<^  and  flnniinGiators  <|) 


"Nessphones,*'  Montreal 

732  Dorehestep  St, 

FIRE  ALARM  APPARATUS  and  ]  montrbrl 

TELEGRAPH    INSTRUMENTS       <S     Telephone  MTiir.zoo. 


For  Electrical  Supplies  of  all  kinds. 


Montreal 


The  FIRSTBROOK  BOX  CO.,  Limited 

KitKj  St.  East,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BUOCKS 

AND  CROSS-ARMS 


WRITE  FOR  PARTICULARS. 


McGILL  UNIVERSITY,  MONTREAL. 


Courses  in  Civil,  Mechanical  and  Electrical 
Engineering ;  Mining  Engineering  and  Metal- 
lurgy ;  Chemistry,  Architecture.  Also  full  courses 
in  Arts,  I<aw,  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

The  Registrar 


MANGANESE  °  ""^"'^ 


up  to  95°/o. 


FItfOf  Spar^  Withcritc, 
Retort  Carfcon,  f^d°ground 

— are  offered  by — 

OTTO  MINNER  &  CO., 

Arnstadt,  Germany. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 

"Every  Factory  in  Canada 
"should  use  the  best  Belting.  Our 
"EXTRA"  brand. 


THE  J.  G.  McLaren  belting  co. 


FACTORY:  MONTREAL 


TORONTO. 


VANCOUVER. 


THE  ELECTRICAL  CONSTRUCTION 

Company  of  London,  Limited. 

32-40  Dundas  Street,  London,  Can.— Phone  1103. 

DYNAMOS 

Multipolar  or 

Bipolar,  Direct 
Connected  or  Belted. 

High  efficiency.  Designed  for  any  required  speed  or  voltage. 
We  contract  for  complete  installations. 

We  reoair  machines  of  any  make.  .  ,  , 

f-M.    Descriptive  matter  furnished  on 


MOTOR.S 


Canadian  tested. 
No  more  need  be  said. 


CANADA  METAL  CO., 

William  Street,  TORONTO,  0\T. 
Price  list  on  .Tpplionlion. 


CANADIAN 


Electrical  News 

AND  Engineering  Journal 


OLD  SERIES,  VOL.  XV  —No.  8 
NEW  SERIES,  VOL.  XIIL— No.  6 


TORONTO,  CANADA,  JUNE,  1903 


PRICE  ID  CENTS 
$i.oo  Per  Year. 
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fliiernaiiiiQ 
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Generator 

is  not  excelled  by  any 
for  Municipal  and  Com- 
mercial Lighting,  also  for 
Power  Circuits. 

We  manufacture  Induc- 
tion Motors  to  suit  any 
Polyphase  Circuit. 

THE  UNITED  ELECTRIC 
CO.,  LIMITED 

134  KING  STREET  WEST 
TOR.ONTO 


ABSOLUTELY  ACCURATE 

From  Less  than  5  c.  p.  to  Full  Capacity 


Air  Tight 

Moisture 
Proof 


Dust  Proof 


Insect  Proof 


STANLEY  WATT-METER 


Magnetic 
Suspension 

No  Wear 
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cal  Engineer. 
Electric  l.ighting,    Power   nud  Knilwav 

Liverpool,  l,omlon  and  Globe  Building, 
MONTkEAl, 
Lonj;  ni-taiiiv  TeK  plioiic  Main  ,;i5(\ 


K.  N.  l^HiLi.ii'S,  President. 

ni 


Geo.  H.  Olney  2nd,  ^ecretary-'J  reasurer. 


WALLACE  C.  JOHNSON 

M»T.  Am.  Soc.  C.K.     Mem.         Sue.  M.E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

I7M  None  D.nme  Street,  MONTREAL,  P.  Q  , 

aiul  NIAGARA  KALLS,  N.Y 

R.  S.  KELSCH 

GoiisiiltiiKj  Engineer 

Street  Railway  Chambers,  Montreal 
Late  Geccral  Superintendent  and  Engineer  of  the 

Lachine  Rapids  Hydraulic  &Land  Co  ,  Ltd. 
.Mem.  Aiu.  lust.  E.  K,  Mem.  Can.  So.  C.  E. 

Design  and  Construction  of  Transmissions, 
Lighting  and  Power  Plants  of  every  description. 
Underground  Sj  stems,  Conduits,  Estimates,  Re- 
ports and  Arbitrations,    jo  years  practical  exper- 

encc. 

ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.   Electric  Railways,  Lighting 
and  Power  Systems. 
.■Arbitrations,   Reports,  Etc., 

17  ST.  JOHN  STREET  -  -  MONTREAL 
McKINNON  BUILDING      -      -  TORONTO 

RODERICK  J.  PARKE 

A.  M.  Can.  Soc.  C.E.   A.  M.  Amer.  Inst.  C.E. 

CONSULTING  ENGINEER 

Electric  Light  and  Power  Plants.    Long  Distance 
Electrical  Power  Transmission.  Steam 
and    Hydraulic  Plants.  Estimates. 
Valuations.    Tests.    Reports  and 
Investigations. 
5J-53   anes  Building,  C  jrner  King  and  Tonge 
Streets,  TOBONTO. 
Telei>hones  1  Office— Long  Distance,  Main  8047. 
^'"P"""^^!  Residence— North  2204. 

Telegraphic  address  :  "  Rodparke." 
W.  U.  Code.  Univ.  Edition. 

T.T.  SIMPSON 

A.  M.  .\mer.  Inst.  E.  E.. 

Consulting  Engineer. 

Electric  Light  and  Power  Plants,  Long  Dist- 
ance Power  Transmission,  Estimates,  Reports, 
Tests,  Specifications. 

Long  Distance_Phone  1388,  Ottawa. 

OTTAWft,  DE.GHENES 

55  Sparks  St.  QUE. 
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Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Americanite.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 


U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  241  Madison  Street. 

ELECTRIC  REPAIR 

AND  CONTRACTING  CO'Y. 

619  Lagauchetiere  Street,     -    Montreal,  Quebec. 

//FOGARTYBROS 

/ /     Blectrloal  Gontractors  and  Enoineers 
It  ' 


J  IS  St.  James  Street 


MOyTBEAL 


uisoHiaauajia. 


LITTLE  GIANT 
DOUBLE  TURBINE 

HORIZONTAI,  AND  VERTIC-\L. 

Made  in  44  sizes  from  4  inches  to 
60  inches  diameter,  in  either  iron 
scroll  case  (see  cut)  or  in  flume  case. 

Machine  dressed  gearing  a  spec- 
ialty. 

Write  for  catalogue  and  gear  list. 
Correspondence  solicited. 

J.  G.  WILSON  &  GO. 

GLENOR.A.  ONT. 


STUART-HOWLAND  CO. 


Have  now  on  hand  ready  for  shipment 


18,000 


BRACKET  ARMS  in  12  different  styles,  and  other  OVEKHEAD  AND  POLE 
EQUIPMENT  in  like  proportion.    Also  largest  stock  of 

LIGHTING  and  TELEPHONE  SUPPLIES  in  America. 


Branches  ki  -. 
New  York 
LtOndon 


Cleveland 
Paris 


261-287  DEVONSHIRE  ST..) 
4-5  WINTHROP  SQ..  J 


BOSTON,  MASS. 
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PAIR  or. 

McCormick  Turbines 

Operating  generators  in  power  plant  of  Boston 
&  Montana  Consolidated  Copper  &  Silver 
Mining  Company,   Great  Falls,  Montana. 

Head  40  feet.      —       2,800  Horse  Power.      —      300,000  Pounds. 
The  Heaviest  Pair  of  Turbines  Ever  Built. 

WRITE  FOR  CATALOGUE .  .  . 

S.  Morgan -SmitK  CompaLny 

YORK,  Penn.,  U.  S.  A. 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


MONTREAL 


If  Quality,  Promptness  and  Attention  Count  With  You 

Write  us  when  next  in  the  Market. 

J.  A.  DAWSON  <a  CO. 

STREET  RAILWAY  AND  ELECTRICAL  SUPPLIES 

745  Craig  Street,  MONTREAL,  QUE. 

O  Mail  orders  and  inquiries  receive  SPl'XIAL  ATTENTION.  0 


4 


AN  ENGINE 


Q-AIvT, 
We  Make 


Possessing  the  qualities  of  Economy,  Simplicity,  Quick  and  Even 
Regulation,  Easy  to  Operate,  Needing  Few  Repairs,  is  the  kind  required 
by  steam  plant  operators.  These  essentials  are  embodied  in  the 
WHEELOCK  and  IDEAL  STEAM  ENGINES  made  by 

The  Goldie  &  McCulloch  Co.,  Limited, 

ONTARIO, 


CAISTADA 


WIIF.KI.OC  K  I'NCWNKS,  IDEAL  ENGINES,  C.AH  AND  GASOLINE  ENGINES,  BOILERS,  PI  MPS,  WATER  WHEELS,  OATMEAL  MILL 
M^C'IIINKKY,  FLOUR  MILL  MACHINERY,  WOLF  CYRATORS,  WOOD-WORKING  MACHINERY,  SHINGLE  MACHINERY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION    CLUTCH    COUPLINGS,     FRICTION    CLUTCH    PULLEYS,    SAFES,    VAULTS  AND   VAULT  DOORS. 
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PERSONAL. 

Mr.  J.  J.  Hackney  has  been  appointed  nianajjer  of  the  Guelph 
Street  Railway. 

Mr.  Chas.  Branilers  has  opened  an  otlioe  as  consulting  engin- 
eer in  the  Liverpool,  London  and  Globe  Insurance  Building, 
.Montreal.     His  professional  card  appc-irs  in  this  number. 

Mr.  George  Taylor,  late  of  the  Canadian  General  Electric 
Company,  Montreal,  has  been  appointed  assistant  superintend- 
ent of  the  Sherbrooke  Light,  Heat  and  Power  Company,  Sher- 
brooke,  Oue.,  as  successor  to  Mr.  A.  G.  Sangster. 

It  is  understood  that  Mr.  Thomas  Burns,  assistant  engineer  at 
the  Parliament  Buildings,  Toronto,  will  be  promoted  to^the  posi- 
tion of  chief  engineer  made  vacant  by  the  resignation  of  Mr.  A. 
M.  \\  ickens.  Mr.  Burns  has  occupied  his  present  position  ever 
since  the  new  buildings  were  erected. 

Mr.  R.  S.  Kelsch,  who  was  for  several  years  chief  electrician 
for  the  Lachine  Rapids  Hydraulic  &  Land  Company,  of  Mon- 
treal, has  resigned  his  position,  and  opened  an  office  in  Montreal 
as  consulting  electrical_  engineer.  The  attention  of  our  readers 
is  directed  to  his  profe>  sional  card  appearing  in  this  paper. 

.A  committee,  representing  the  employees  of  the  different  de- 
partments of  the  Bell  Telephone  Compan)'  in  Toronto,  waited 
on  Mr.  A.  M.  Stark,  the  late  superintendent  of  the  company,  on 
May  2oth,  and  presented  him,  on  behalf  of  all  the  employees  of 
the  company  in  Toronto  with  a  handsome  cabinet  of  sterling 
silver  tableware  and  an  illuminated  address,  expressing  their 
appreciation  of  the  courteous  treatment  they  had  always  receiv- 
ed from  him.  Mr.  Stark  replied  briefly  but  feelingly  to  the  ad- 
dress, aftt  r  which  refreshments  were  served,  and  an  enjoyable 
social  evening  spent  in  music,  etc. 


SPARKS. 

The  Inland  Light  &  Power  Company,  Limited,  capital  $50,000, 
has  been  incorporated  by  the  British  Columbia  Government. 

Work  is  about  to  be  commenced  on  a  new  boiler  house  at  the 
electric  light  station  owned  by  the  Corporation  of  Fort  William, 
Ont. 

The  E.  S.    Ilatrlson  Company,  of  Winnipeg,  are  installing  an 


electric  plant  for  the  Killarney  Electric  Light  &  Power  Company, 
of  Killarney,  Man. 

An  engineer  has  been  appointed  to  value  the  plant  of  the 
Perth  Electric  Light  Company,  of  Perth,  Ont.,  which  may  be 
taken  over  by  the  town. 

The  town  of  Listowel,  Ont.,  has  been  granted  permission  by 
the  Ontario  Legislature  to  purchase  the  plant  of  the  Listowel 
Electric  Light  Company. 

Mr.  R.  E.  Speakman,  C.  E.,  of  Toronto,  has  been  engaged  to 
prepare  plans  for  the  installation  of  an  electric  plant  for  the  cor- 
poration of  Whitby,  Ont. 

The  village  of  Niagara  Falls,  Ont.,  is  about  to  replace  the  five 
arc  lamps  on  the  streets  with  fifty  32  candle  power  incandescent 
lamps,  at  an  estimated  cost  of  $600. 

The  Montreal  Street  Railway  Company  have  extended  their 
Atwater  avenue  northward  a  distance  of  one-half  mile.  They 
have  also  put  down  a  large  quantity  of  ninety-six  pound  rails. 

The  Martin  Electric  Supply  Company,  of  St.  Catharines,  Ont., 
have  received  an  order  to  install  250  lights,  complete  with  gener- 
ator, switch-board,  and  wiring,  in  the  Montrose  Paper  Mill, 
Thorold,  Ont.,  also  a  contract  from  The  Warren  Electric  Com- 
pany to  install  100  lights,  telephones,  call  bells,  etc.,  in  their 
factory  in  St.  Catharines,  which  will  soon  be  ready  for  operation. 

The  Huron,  Bruce  &  Grey  Electric  Railway  Company  have 
been  granted  an  extension  to  their  charter  permitting  the  opera- 
tion and  construction  of  a  line  from  Dungannon  to  Walkerton  and 
Wingham,  and  from  a  point  on  the  boundary  between  Huron  and 
Middlesex  to  Sarnia.  Direct  communication  with  the  city  of 
London  will  be  secured  by  means  cf  the  London,  Parkhill  & 
Grand  Bend  Electric  Railway. 

The  Martin  Electric  Supply  Company,  of  St.  Catharines,  Ont., 
have  received  a  contract  for  installing  a  complete  electric  plant, 
for  100  incandescent  lights,  for  the  Delhi  Canning  Company, 
Delhi,  Ont.  They  have  also  taken  orders  for  installing  and  sup- 
plytng  one  15  h.  p.,  a.  c.  two-phase,  ampere  motor  for  the  Ellis 
Mfg.  Co.,  of  Hamilton,  and  one  5  h.  p.,  three-phase  motor,  for 
Ecclestone's  Steam  Laundry,  St.  Catharmes. 


EVERY  DODGE  WOOD  SPLIT  PULLEY 

Has  Six  Svipreme,  Superior  Specialities 

Six  exclusive  patented  features  make  the  Dodge  Wood  Split  Pulleys  the  superior  of  every  pulley  on  the  market, 


Fii-TH  :  No  nails  are  used  in  their  construction,  so  rims  may 
swell  or  shrink  without  being  affected.  The  segments  of  the 
rim  are  glued  up  hot  under  pressure,  giving  greater  strength 
than  js  found  in  the  wood  of  which  they  are  composed. 

Sixth  :  The  open  spaces  usually  found  in  most  wood  pul- 
leys around  the  head  of  the  arras,  are  filled  with  a  plastic  ma- 
terial which  hardens  without  shrinking  and  gives  a  perfect 
support  to  the  arms. 


rr  First:  The  Compression  fastening  holds  belter  than  any 
set  screw  and  does  not  spring  the  shaft. 

Second  :  The  Interchangeable  Bushings  allow  one  pulley  to 
be  used  on  several  sizes  of  shafting. 

Thirij  :  The  arms  are  anchored  in  the  rim  by  an  interlock- 
ing dovetail]  wedged  in,  preventing  the  slightest  motion 
of  the  joints. 

Fourth  :  The  interlocking  joints  in  the  ends  of  the  rim  are 
so  that  when  the  pulley  i*  bolted  together,  it  becomes  the  same 
as  a  solid  rim. 

Dodge  Wood  Split  Pulleys  weigh  two-thirds  less  than  iron  pulleys,  transmit  far  more  power,  cost  less,  last 
longer  and  are  more  adaptable.    Better  write  for  prices  to-day. 

DODGE  MFG.  CO..  Limited,  of  Toronto, 

Transmission  Engineers,  Designers  and  Founders. 

write  for  Power  Transmission  Economics, 
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XYLOTITE 
PULLEYS 


THE  ABOVE  PHOTOGRAPH  WAS  TAKEN  FROM  ONE  OF  A  LOT  OF  OUR  52'ix56x8  XYLOTITE  PULLEYS,  WHICH 
WERE  THE  LARGEST  FIBRE  PULLEYS  EVER  MANUFACTURED. 

SPECIFY  XYLOTITE  PULLEYS  ON  ALL  APPARATUS 
WE  MAKE  ALL  SIZES.      NONE  TOO  LARGE  OR  NONE  TOO  SMALL. 


THE  XYLOTITE  MFG.  CO 

CINCINNATI.  OHIO 
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USING  DISTILLED  WATER. 

Steam  users  are  better  educated  at  the  present  time 
concernintj  the  value  of  exhaust  steam  than  they  were 
ten  years  ag-o,  says  W.  \\.  Wakeman  in  the  Trades- 
man, but  they  still  throw  away  much  distilled  water 
that  should  he  used  instead  of  taking  fresh  water  Ihat 
is  full  of  scale-niakiui^  impurities. 

If  we  suould  go  to  some  of  these  men  who  own 
small  shops  and  mills,  where  they  are  using  boilers  that 
are  badly  coated  with  scale,  and  advise  them  to  use 
distilled  water,  they  would  consider  it  a  very  expensive 
scheme,  because  they  would  think  it  meant  the  installa- 
tion of  special  apparatus  for  distilling  it,  yet  these  men 
are  heating  their  shops  and  mills  with  exhaust  steam, 
and  as  the  resulting  water  flows  out  ot  the  drip  pipes  it 
is  allowed  to  run  into  a  convenient  brook,  and  other 
water  is  used  to  feed  the  boilers. 

Does  it  ever  occur  to  them  that  this  is  distilled 
water?  If  this  is  understood,  why  is  it  allowed  to  waste 
month  after  month  ?  It  is  possible  that  some  neighbor 
has  had  trouble  with  his  boilers  on  account  of  grease 
accumulating  in  them,  and  on  this  account  has  aban- 
doned the  plan  of  using  distilled  water,  therefore  others 
hesitate  about  adopting  it. 

Grease  should  never  be  allowed  to  enter  boilers,  as 
it  is  both  dangerous  and  unprofitable,  but  because  con- 
densed exhaust  steam,  or  distilled  water  is  used  to  feed 
them,  it  does  not  necessarily  follow  that  grease  must 
enter  with  it.  Put  a  separator  on  the  exhaust  pipe,  and 
take  the  cylinder  oil  out,  and  there  will  be  no  grease 
lett  to  go  into  the  boilers. 

Sometimes  only  a  thick,  heavy  grease  is  found  in 
boilers  where  no  separator  is  in  use,  although  a  very 
fine  appearing  cylinder  oil   is  used  in  the  engine,  but 


this  is  due  to  the  fact  that  many  cylinder  oils  are  com- 
pounded by  mixing  several  ingredients  together. 

The  light  parts  disappear.  We  might  say  that  they 
are  decomposed,  and  use  other  big  words  in  this  con- 
nection, but  it  answers  every  purpose  to  state  that  they 
disappear.  The  heavy  parts  remain  behind  and  as  they 
pass  into  the  boiler  and  are  carried  about  by  the  swiftly 
moving  currents  of  water,  they  come  in  contact  with 
particles  of  dirt  and  sediment,  and  the  whole  thus  forms 
a  heavy  mass,  about  the  consistency  of  paste,  that 
finally  settles  on  the  fire  sheets  and  prevents  water 
from  reaching  them. 

It  is  unnecessary  to  enlarge  upon  the  evils  resulting 
from  such  a  condition  of  affairs,  as  they  are  well  known, 
but  it  will  do  no  harm  to  emphasize  the  fact  that  oil 
should  be  kept  out  of  all  boilers.  We  have  been  told 
that  oil  is  good  for  them,  as  it  prevents  the  formation 
of  scale,  but  to  this  we  reply  that  if  anybody  wants  to 
put  oil  into  boilers  for  any  purpose  whatever,  we  have 
no  objection,  but  do  not  arrange  matters  so  that  oil 
must  go  into  the  boilers,  whether  the  engineer  wants  it 
or  not,  as  it  it  is  poor  and  often  dangerous  practice. 

If  a  given  separator  does  not  remove  all  oil  from  the 
exhaust  steam,  try  a  different  kind  of  oil,  as  all  kinds 
are  not  alike  in  this  respect.  When  a  kind  is  found 
that  answers  the  purpose,  do  not  change  to  another 
brand,  because  you  can  get  it  a  few  cents  cheaper,  as 
there  is  much  chance  for  it  to  prove  a  very  costly 
experiment. 

There  are  always  some  steam  users  who  wish  to  in- 
stall a  home-made  aflfair  to  answer  a  given  purpose. 
Even  if  it  costs  more  than  an  apparatus  that  is  sold  in 
ihe  open  market  at  a  reasonable  price,  on  which  money 
has  been  spent  in  efforts  to  perfect  it,  they  still  want 
the  home-made  article. 


Direct  Connected  Genera^tors 

For  RaLilwa-y,  Lighting  a^nd  Power 

Belt  Driven  Generottors 
Mvilti  VoltaLge  System 

For  Variable  Speed  Control. 

Crane  Motors  and  Controllers 

WRITE   FOR  BULLETINS 

THE  R.  E.  T.  PRINGLE  CO.,  LIMITED 

St.  John,  N.  B.  Montreal  Toronto 


(ROCtfER 

/Wheeler 

hlRECT/*^ 


Pittsburgh 

Transformers. 

An  unnecessary  expense  is  a  luxury.  Transformer 
troubles  and  expense  are  pretty  much  the  same 
thing,  and  what  is  more  are  a  luxury  that  you  can 
well  afford  to  do  without.  Use  Pittsburgh  transfor- 
mers and  save  a  lot  of  trouble. 

The  R.  E.  T.  Pringle  Company,  Limited,  Sales  Agents 
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Westing^house 
Integrating^  Wattmeters 


Single  Phase,  Glass  Covered.  Single  Phase,  Metal  Covered. 


For  any  Frcqacncy.  For  any  Voltage.  For  any  Capacity. 
Accurate    for   years    without    cleaning    or  recalibration. 

Write  for  Folder  4003  Giving  Particulars. 

Ahearn  &.  Soper  Limited 

Ottawa,  Canada. 


No  matter  how  perfect  your  in.>>tallalion  may  be,  your  are  not  deriviiii^  the  best 
service  or  the  most  economical  results  unless  you  are  using  Packard  Lamps. 

For  the  reason — Packard  Lamps  have  long  life,  they  are  closely  rated  and  of  a 
very  high  efficiency. 

The  ratio  of  first  cost  and  economical  usage,  as  found  in  Packard  Lamps, 
marks  them  the  lowest  priced  in  attaining  the  best  results  that  go  to  make  the 
highest  type  of  superior  lamp  service. 

Of  course  you  have  heard  of  the  Hylo-  the  "turn  down"  lamp.  We  are  ex- 
clusive manufacturers  of  this  convenient,  economical  lamp.  For  use  in  the  home 
— for  storerooms,  closets,  vaults  and  a  hundred  and  one  places  the  lamp  is  most 
desirable. 

By  addressing  us  at  the  factory,  St.  Catharines,  or  at  our  eastern  offices,  Mon- 
treal, we  shall  be  pleased  to  send  you  literature  concerning  our  lamp  production. 


THE  PACKARD  ELECTRIC  Ca  Limited 
  St.  Catharines.  ONT 
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"CECO 


99 


Electrical  Machinery 


for 


Lighting,  Power  and  Railway  Service 


Direct  Current  Motors 
and  Generators  built  in 
capacities  up   to  1,000 

Alternating  Current 
Generators  up  to  1500 

All  of  the  Highest  Grade* 


250  K.  W.  THREE  PHASE  ALTERNATOR. 


ENCLOSED  MOTOR. 


Ceco"  Motors  can 
be  made  Semi-En- 
closed or  Enclosed  by 
adding  suitable  cover 
plates. 


WRITE  FOR  CATALOGUE. 


30  H.P.  MOTOR. 


**  Ceco  Apparatus  is  Modern  in  Design,  Accurate  in 
Construction  and  Superior  in  Performance.  J-,^^^ 

National  Electric  Co 

S\iccessor  to  Christenserv  Ervgineering  Co. 

MilwsLukee,  Wis.,  U.S.A. 
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an  Double  Ball  Bearing  Co, 


OF  CANADA,  LIMITED. 

Visiting  Engineers  are  invited  to  call  and  examine  the  exhibit  of  the 

CHAPMAN  DOUBLE  BALL  BEARINGS 

At  the  Company's  Office,  39  Scott  Street    (at  the  rear 
of  the  King  Edward  Hotel.) 

The  exhibit  consists  of  a  cylinder  weighing  5,000  lbs.  running  on  the  Chapman  Double 
Ball  Bearings.  It  has  been  run  continuously  for  over  two  years  four  months,  ten  hours  per  day 
for  seven  months,  and  eight  hours  per  day  for  the  remainder  of  the  time,  at  a  speed  of  525  revolu- 
tions per  minute  ;  no  lubrication  whatever  being  used,  and  there  is  no  perceptible  wear  on  any 
part  of  the  bearing. 

The  bearing  is  also  shown  as  adapted  to  racing  sulkies,  carriages,  waggons  and  heavy  truck 
hubs  and  wheels.  The  Chapman  Compound  Bearing,  which  consists  of  the  ordinary  straight 
journal  bearing  inside  the  Double  Ball  Bearing,  is  shown  as  applied  to  railroad  car  trucks  and 
motors,  mill  shafting  and  electric  motors,  in  all  of  which  the  operative  conditions  require  allowance 
lor  lateral  movement  or  side  play.  These  bearings  have  been  thoroughly  tested  under  the  most 
trying  conditions  and  have  given  complete  satisfaction.  They  have  been  run  on  steam  turbines 
(Parsons)  at  a  speed  of  4200  revolutions  per  minute,  motors  at  a  speed  of  1800  revolutions  and 
emery  grinders  at  a  speed  of  16000  revolutions  per  minute  without  lubrication  and  showing  no 
sisfns  of  heat  or  wear. 


GARDNER,  WESTMINSTER  AND  FITCHIUIRd  STREET  RAILWAY  CO. 
C.  A.  jEi-TS,  Supcrinlendent,  Super'ntendent's  Office,  (".ardner,  Mass  ,  March  2,  1903. 

The  Chapman  Double  liall  Bearing  Co. 

GivNTr.iiiMKN  —In  reiily  to  your  inquiry  in  relation  to  the  Electric  Car  equipped  with  the  Chapman  Double  Ball  Bearing,  I  will  say 
we  have  had  the  car  in  practical  use  and  I  have  no  liesitation  in  sayinn  the  car  runs  ver  easily,  not  in  my  judgment  taking  one-h^'lf 
the  power  required  to  run  our  single  truck  cars.    No  oil  is  needed  ;  practically  no  care  ;  it  is  always  ready  to  run  ;  will  take  the  curves 
in  fine  shape  ;  will  run  through  tlie  snow  that  will  block  other  cars. 
I  believe  this  bearing  must  come  into  general  use  on  cars. 

Yours  trulv,  C.  A.  Jefts.  Superintendent. 

This  car  by  actual  tests  has  shown  a  saving  of  60%  of  power  over  cars  equipped  with  the  straight  journal  bearings. 


ORSWEWv  MILI,S, 
High-(;rade  Cotton  Yarns, 
FiTciibURG,  Mass. 

W.  ].  MURRAY,  lisq.   Toronto,  Onl.  February  13th,  iijoj. 

1>KAR  Sir, — Your  favor  of  the  nth  is  received,  and  in  reply  would  any  that  we  have  a  line  of  shafting  about  .300  feet  long.  c<|uipi)ed 
with  the  Chapman  Double  Ball  Bearings.  It  has  been  running  about  two  years,  at  600  revolutions  per  minute,  and  it  has  workea  to 
our  utmost  satisfaction.  It  has  given  us  no  trouble,  there  is  no  preceptible  sign  of  wear,  and  it  has  been  run  without  oil.  This  line 
with  ordinary  journal  bearings,  was  tested  for  about  a  week  when  we  made  the  change,  and  the  test  made  with  the  ICmerson  power 
scales  showed  a  saving,  with  the  ball  bearinps,  of  over  20"/ ,.  Our  experience  haslieen  so  satisfactory  that  we  have  placed  an  onier  for 
another  line  of  about  eijual  length,  which  will  make  one  of  our  rooms  entirely  equipped  with  these  ball  liearjiigs. 


Trusting  the  above  answers  your  ([uestions  in  full,  we  remain, 
The  load  upon  thib  shafting  is  about  125  H.  P. 


Yours  t  ruly, 

OR  SWELL  MILLS. 
W.  F.  Stiles,  Treas. 


PEPPERELL  CARD  AND  PAPER  CO., 
East  PeppereU,  Mass. 

W.  J.  Mdrrav,  Esq.,  Toronto,  Onl.  Feb.  17,  1903. 

Dkar  Sir,— On  my  return  I  have  yours  of  the  nth  in  relation  to  the  Chapman  Double  Ball  Bearing.  Would  sav  we  have  one  in 
use.  and  it  has  been  running  a  year  and  a  h.-ilf,  and  has  not  been  taken  apart  or  in  any  way  meddled  with,  and  we  have  no  reason  to 
doubt  but  what  it  is  in  as  pood  shape  as  it  was  when  it  was  installed.  On  account  of  its  working  to  our  satisfaction,  I  have  given  Mr. 
Chapman  an  order  to  equip  ray  main  line  of  shafting,  300*  long,  with  the  Chapman  Double  Ball  Beatings. 

The  bearing  is  situated  on  the  end  of  a  4"  shafting  with  a  puUev  next  to  the  box, with  a  16"  belt  on  the  same,u.sing  from  50  to  60  h.p. 

Yours  truly,  Pbitereli.  Card  &  Pater  Co. 
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THE  CROCKER  PATENT  TURBINE 


THE  NORTH  SHORE:  POWER  COMPANY. 


This  shows  the  power  station  of  the  North  Shore  Power  Company  at  St.  Narcisse,  Que. 

Two  pairs  of  Crocker  Turbines,  20"  in  diameter,  are  direct  connected,  as  shown,  to  electric 
generators,  and,  running  under  a  head  of  fifty  feet,  supply  the  city  of  Three  Rivers,  seventeen 
miles  distant,  with  power  and  light. 

This  installation  has  met  with  the  approval  of  all  parties  interested,  and  we  take  pleasure 
in  referring  those  in  need  ot  power  installation  to  this  company,  the  North  Shore  Power  Com- 
pany, Three  Rivers,  Que. 

Other  installations  of  Crocker  Turbines  are  shown  from  time  to  time  in  this  magazine, 
and  our  90  page  catalog  will  be  found  full  of  interesting  details  respecting  them,  as  well  as  data 
useful  to  those  employing  water  power  in  any  way. 

We  will  gladly  mail  this  catalog  (No.  200)  to  anyone  inquiring,  and  will  be  glad  also  to 
furnish  any  additional  information  which  may  be  desired  about  prospective  installations. 

Our  several  branches  enable  us  to  have  representatives  call  on  inquirers,  when  desired,  with 
the  least  possible  amount  of  delay. 


^/?e  Jenckes  Machine  Company 


Toronto 
Winnipeg 


634  Lansdowne  Street 

Sherbrooke,  Quebec 


R^ossland 

and 

Greenwood 
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The  above  illustration  shows  one  of  our  smaller  sizes  of  the  Jenckes-Corliss  Steam  Engine, 
with  single  eccentric  and  Tangye  Bed.  We  make  these  engines  in  all  sizes  from  12x30  upwards, 
in  simple,  cross  compound  or  tandem  compound  styles,  and  condensing  or  non-condensing.  The 
majority  of  the  asbestos  mines  at  Thetford  and  Black  Lake  have  these  engines  installed  there  for 
power  and  lighting  purposes,  and  we  will  be  pleased  to  refer  inquirers  to  installations  in  their  own 
section  of  the  Dominion,  where  our  engines  may  be  seen  running, 

A  catalog  of  these  engines  is  now  being  prepared,  and  applications  for  it  will  be  carefully 
fyled,  and  a  copy  sent  as  soon  as  received  from  the  printers'  hands 

The  catalog  will  contain  numerous  pages  of  matter  interesting  to  steam  users,  in  addition  to 
full  descriptions  of  the  various  sizes  of  engines  manufactured  by  us,  and  will  be  sent  post  free  to 
those  interested. 

WE  WELCOME  CORRESPONDENCE. 


^he  Jenckes  Machine  Company 


Toronto 
Winnipeg 


634  Lansdowne  Street 

Sherbrooke,  Quebec 


R.ossland 
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GaLlvaLFvized  TelegroLpK  Wire 

Phosphor  Bronze  Telephone  Wire 

LedLd  Covered  CoLbles  for  all  purposes 
Submarine  Cables 

WATSON  JACK  &  COMPANY 

IVIONTFtEAL 


This  pump  excels  in 
high  class  materials 
and  workmanship.  A 
practically  constant 
delivery  is  assured  by 
the  three  cranks  being 
placed  120  degrees 
apart.  The  pump  can 
be  operated  conven- 
iently by  water  power 
— by  belt  from  engine 
or  by  electricity. 

We  man  ufacture 
pumps  of  every  des- 
cription— for  all  pur- 
poses. Our  pumps  are 
standard  in  Canada  for 
excellent  service. 
Write  for  Catalogues. 


15he  NORTHEY  GAS 
AND  GASOLINE 
ENGINE 


The  Northey  Gasoline  Engine 
offers  the  best  proposition  in 
the  market  for  cheap,  easily 
handled  power.  The  Engine 
runs  with  practically  no  atten- 
tion— any  boy  can  manage  it— 
running  expenses  very  light. 
Ready  for  work  on  the  minute. 
Suitable  for  running  independ- 
ent electric  light  plants — 
pumping  and  elevator  plants, 
etc.  This  cut  illustrates  the 
Vi  H.  P.  size — the  only  vertical 
style  built;  all  other  sizes  are 
horizontal. 

Write  lor  Booklet 


NomiiEy  CO.,  iim 


970  King 
Street 
,  *ubway 


o:;rc;  automatic 


INJECTORS 


Grease  Cups, 
Oilers,  etc. 


Send  for  Illustrated  Catalogue.        ^      ^        PENBERTHY  INJECTOR  CO.  Limited.  Box  568,  WINDSOR,  OXT. 


flniGrlGafi  Circular 

Loom  Gomoanu's 


FLEXIBLE.  CONDUIT 


REOISTEREO 

MONTREAL  ELECT R.IC  COMPANY,  AGENTS. 


The  ORIGINAL  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  eleven  years,  and  handled  by  us  for 
over  eig-ht  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


MontreeiLl  Electric  CompaLi\y, 

Instant  shipments  made.  Large  stock  of  all  sizes  always  on  hand. 


Montreal 


\m\wm 


FILTERS 
@  PUMPS 
TANKS 


TflE  JOHN  MGDOUGftLL  GflLEDONIflN  IRON  WORKS,  LIMITED, 


Moiilreal.  Que. 
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Convention  Headquarters— King  Edward  Hotel,  Toronto. 


WEDNESDAY,  JUNE  10. 

10  A.  M.    Meeting  of   Executive  Committee. 

11  A.  M.  -  Opening    of    Convention    in  Assembly 

Hall,   King   Edward  Hotel. 
Address  of  Welcome  by  the  Mayor  of  Toronto. 
President's  Address. 
Reading  of  Minutes. 

Reports    of    Secretary  -  Treasurer    and  Com- 
mittees. 

General  Business. 

Paper:    "Long   Distance  Transmission." 

By  Mr.  Paul  Lincoln.  Pittsburg,  Pa. 


Question  Box. 


THURSDAY,  JUNE  11. 

10  A.M.  Papers: 

"Individual  Electric  Drive  and  its  Relation  to 
the  New  Shop  Methods." 

By  Mr.  R.  T.  Lozier,  Cincinnatti,  O. 

"Some  Points  Relating  to  Submarine  Power 
Cables." 

By  Mr.  G.    U.  G.   Holman,  Quebec 

2  P.M.   papers  ; 

"Single  Phase  Alternating  Motors  as  a  Means 
of  Increasing  Station  Earnings." 

By  Mr.  W.  A.  Layman,  St.  Louis,  Mo. 

"Trans-formers  for  High  Voltage  Transmis- 
sion Lines." 

By  Mr.  J.  W.  Farley 

Question  Box. 
General  Business. 


FRIDAY,  JUNE  12. 

Selection   of   Place   of   Next  Meeting. 
Election   of  Officers. 
Unfinished  Business. 


SOCIAL  FEATURES 

WEDNESDAY,  JUNE  loth.  4  P.M.  Tally-Ho  drive 
to  points  of  interest  in  the  City,  by 
courtesy  of  Canadian  General  Electric  Co. 

8  P.  M.  —  Excursion    by  special  steamer 
and   Band   Concert  at  Toronto  Island. 

THURSDAY,  JUNE  11th.  4  P.  M.^  Visit  by  special 
cars  to  the  works  of  the  Canada  Foundry 
Co.,   by  courtesy   of  the  Company. 


TRANSPORTATION  AND  HOTELS. 

Persons  attending  this  Convention  should 
purchase  a  full  fare  one  way  ticket  to  Toronto, 
and  get  from  the  ticket  agent  from  whom 
they  buy  a  certificate  of  purchase.  This 
certificate  when  signed  by  the  Secretary  of 
the  Association  will  entitle  them  to  return  at 
one-third   fare   over  the   G.T.R.    or  C.P.R. 

For  persons  attending  the  Convention 
who  may  desire  before  returning  home  to 
visit  Niagara  Falls,  a  special  return  rate  of 
$1.25  has  been  granted  by  the  Niagara  Navi- 
gation Co.,  GOOD  FOR  SATURDAY  THE  13th 
INST.  ONLY.  Tickets  must  be  purchased  at 
the  head  office  of  the  Company,  54  King 
Street  East.  Toronto.  Special  permission  to 
inspect  the  power  development  works  at 
Niagara   Falls,   Ont.,   has  been  arranged  for. 

The  management  of  the  King  Edward 
Hotel,  which  will  be  Convention  Headquarters, 
have  granted  a  special  rate  of  $1.50  per 
day  and  upwards,  European  Plan,  and  $3.00 
per  day  and   upwards,   American  Plan. 


9  P.  M.  Annual  Association 
King   Edward  Hotel. 


Dinner. 


Seven  years  ago  the  City  of  Toronto  was,  for  lh3 
•second  time,  honored  by  a  convention  of  the  Canadian 
Electrical  Association.  On  June  loth,  iith  and  12th 
next  that  honor  will  be  repeated.  In  the  intervening- 
time  the  Association  has  grown  to  be  a  much  larger 
and  more  important  body.  That  the  electrical  frater- 
nity and  citizens  of  Toronto  will  fittingly  welcome  and 
entertain  the  visitors  on  the  occasion  of  this  convention 
may  be]  taken  for  granted,  for  Toronto,  besides  being 
the  Queen  City  of  the  West,  may  also  be  termed  the 
"Convention  City." 

If  to  the  interesting  programme  of  business  and 
social  features  which  have  been  provided,  are  added 
the  many  attractions  possessed  by  the  Provincial  Capital 
every  possible  inducement  to  a  large  attendance  would 
seem  to  have  been  secured.  In  anticipation  of  the 
largest  attendance  on  record,  the  local  committee, 
under  the  chairmanship  of  Mr.  A.  B.  Smith,  are  rapid- 
ly concluding  arrangements  which  will  ensure  to  all 
members  and  visitors  a  pleasurable  and  profitable 
gathering.    The  scope  of  the  papers  to  be  presented  is 
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such  as  should  interest  all  branches  of  ihe  electrical 
'ndustry.  The  banquet  to  be  held  in  the  magnificent 
new  King  Edward  Hotel  will  be  a  brilliant  event,  and 
any  of  the  members  who  may  not  attend  will  miss  a 
golden  opportimity  of  broadening  their  knowledge  and 
business  and  social  connection. 

From  whatever  point  the  city  of  Toronto  is  viewed, 
it  presents  elements  of  attractiveness.  The  streets  are 
broad  and  splendidly  paved;  the  residences  and  public 
buildings  are  as  fine  as  can  be  found  in  any  city  of  its 
size  in  America;  there  are  several  spacious  and  pictur- 
esque parks;  and  what  is  of  great  importance,  an  elec- 
tric street  railway  system  second  to  none  in  America, 
of  which  particulars  are  given  elsewhere  in  this  issue. 

The  two  principal  public  buildings  are  the  Parlia- 
ment Buildings  in  the  Queen's  Park,  and  the  City  Hall. 

The  semi-public  buildings  of  the  first  rank  include 
the  University  of  Toronto,  located  to  the  west  of  the 
Queen's  Park,  Osgoode  Hall  on  Queen  street  west, 
McMaster  Hall  on  Bloor  street,  Upper  Canada  College 
at  the  head  of  Avenue  Road,  the  Normal  School  on 
Church  street.  School  of  Practical  Science  on  College 
street,  in  addition  to  many  others  of  lesser  importance. 

The  new  King  Edward  Hotel,  which  will  be  the  Con- 
vention Headquarters,  has  just  been  opened.  Erected 
at  a  cost  exceeding  one  million  dollars,  it  is  beyond 
doubt  the  most  palatial  and  handsome  hostelry  in  Can- 
ada, and  excelled  by  few  in  the  United  States.  The 


Mk.    H.    V.  I\F.KSOR, 
President  Canadian  Klectrical  Association. 


equipment  is  of  the  finest  and  includes  a  private  tele- 
phone system  and  an  electric  light  plant,  of  which  an 
illustration  is  shown  on  another  page. 

The  absence  of  water  power  in  the  immediate  vicini. 
ly  of  Toronto  is  responsible  for  the  employment  of 
electricity  to  a  lesser  extent  than  in  many  other  cities 
of  equal  commercial  importance.  This,  however, 
promises  to  be  remedied  in  the  near  future  by  the  in- 
troduction of  electric  power  from  Niagara,  when  there 
will  doubtless  be  a  rapid  growth  in  the  number  of  mo- 
tors used  by  manufacturing  concerns.  The  lighting 
business  in  Toronto,  on  the  other  hand,  is  very  large 
and  is  supplied  by  the  Toronto  Electric  Light  Companj 
and  the  Incandescent  Eight  Company  from  steam-driv- 
en plants.  There  are  also  a  number  of  isolated  electric 
plants  throughout  the  city,  some  of  which  are  describ- 
ed in  this  number. 


OFFICES  OF  THE  CANADIAN  GENERAL  ELECTRIC 
COMPANY. 

The  offices  of  th^  Canadian  General  Electric  Company  occupy 
the  entire  building,  Nos.  14  and  16  King  street  east,  Toronto, 
and  are  conveniently  situated  in  the  centre  of  the  business  dis- 
trict of  the  city.  The  building  is  a  four-storey  one,  with  a  tola) 
floor  space  ot  over  25,000  square  feet.  It  is  equipped  through- 
out with  modern  facilities  and  a  completeness  of  detail  particu- 
larly suitable  for  enabling  the  company  to  meet  the  growing  de- 
mand and  better  serve  the  wants  of  their  customers  throughout 
the  Dominion. 

On  the  ground  floor  are  situated  the  general  manager's  office. 


Mr.  J.  W.  Campbell, 
Ctiairnian  Dinner  Committee  C.  E.  A.  Convention. 


board  room,  offices  of  the  executive  officials,  and   the  general 
offices. 

On  the  first  floor  is  a  nicely  arranged  show  room  and  a  display 
of  samples  representing  a  wide  range  of  electric  light,  power  and 
railway  material,  and  general  supplies,  including  switchboards, 
station  and  portable  measuring  itistrumenls,motors, transformers, 
enclosed  arc  lamps,  fan  motors,  electric  cooking  and  heating 
appliances,  and  numerous  other  devices,  many  of  which  are 
shown  in  operation.  Those  who  are  directly  or  indirectly  con- 
nected with  the  electrical  industry  will  find  a  visit  to  this  show 
room  of  miich  interest. 

The  warehouse  is  also  located  upon  the  first  floor  and  includes 
the  second  floor  and  basement,  with  a  total  floor  area  of  about 
17,000  square  feet.  A  large  and  well  assorted  stock  of  staple 
supplies  and  material  is  carried.  Each  floor  of  this  ile[>artnient 
is  connected  by  a  private  warehouse  telephone  system. 

The  thiid  floor  is  occupied  by  the  agency  dep<irtment,  and  the 
business  and  executive  offices  of  the  Canada  Foundry  Company, 
t.imiled,  which  is  controlled  by  the  Canadian  General  I-'lectric 
Company.  The  fourth  floor  is  occupied  by  the  engineering  staff 
and  IS  laid  out  in  general  oflices,  drafting,  designing  and  testing 
departments. 

All  of  the  diflferent  departments  and  floors  are  rendered  easy 
of  access  by  means  of  electric  passenger  elevators.  Among 
nther  salient  features  of  the  establishment  may  be  nicntioiied  a 
local  telephone  system  with  a  central  office  in  the  building,  thus 
enabling  every  department  to  have  direct  communication  .vith 
each  other  as  well  as  to  outside  points.  A  long  distance  tele- 
phone and  two  telegraph  offices  (the  companj-  having  its  private 
wires  to  the  works  at  Peterboro  and  at  f")avenport)  are  also  con- 
veniently located  in  the  general  offices. 

We  might  go  on  indefinitely  dealing  with  the  innumerable  de- 
tails which  go  to  make  up  the  many  valuable  appurtenances  and 
conveniences  of  these  offices,  ^^ention  might  be  made,  however, 
of  the  fact  I  h.it  most  of  the  building  is  lighted  by  C.  G.  E.  5- 
ampere  direct  current  enclosed  arc  lamps.  This  system,  which 
is  generally  conceded  to  be  one  of  the  best  means  of  .irtificial 
lighting,  is  most  satisfactory. 

Land  has  been  purchaseil  for  new  offices  and  show  rooms  to 
be  constructed  at  the  corner  of  K'tng  and  Simcoe  streets.  The 
plans  show  a  ccmmodious  and  handsome  building  in  keeping 
with  the  I•^rprc^^ive  (  oliry  o(  the  <('iii|  ary. 
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TORONTO  ELECTRIC  LIGHT  COMPANY. 
The  power  house  ot  llie  Toronto  Electric  Lifjht 
Company,  at  foot  of  Scott  street,  is  second  to  none  in 
Canada.  Upon  the  destruction  by  fire  of  the  arc 
lighting;  station  in  February,  i<Sc)7,  steps  were  taken 
to  rebuild  tliis  portion,  as  well  as  to  improve  the 
entire  plant,  the  result  beint^  that  modern  fire-proof 
structures,  cquicpod  witli  uji-to-datc  apparatus  for  arc 


water  front,  rendering  a  supply  of  coal  easily  obtain- 
able. 

The  foinidations  for  machines  consist  of  solid  beds 
of  concrete  about  three  feet  in  thickness.  The  shafting 
throughout  the  works  is  all  extremely  heavy  and  runs 
in  self-oiling  bearings  of  the  latest  designs. 

Arc  light  station  No.  1  is  illustrated  by  photographs 
taken  of  each  end  from   the   centre  of   the  building:. 


Toronto  Electric  Light  Company— General  View  ok  Works. 


and  incandescent  lighting  and  for  power,  are  now  to 
be  found. 

The  illustrations  which  we  present  are  from  photo- 
graphs taken  upon  the  completion  of  the  reconstruction 
in  the  spring  of  1898,  since  which  time  large  additions 
have  been  made  both  to  buildings  and  plant.  The 
foundations  of  the  buildings  are  of  stone  and  concrete, 
and  the  superstructure  largely  of  steel.  There  is 
absolutely  no  wood  or  any  combustible  substance  used 
in  any  part  of  the  construction.  The  works  cover  an 
area  of  20,000  square  feet  and  are   located  on  the 


The  machines  include  eight  Brushjarc  dynamos  of  125 
lights  each,  and  eight  of  125  lights  each  and  six  of  35 
lights  each  of  the  Toronto  Electric  Light  Company's 
own  make. 

At  one  end  of  the  station  will  be  seen  the  arc  light 
switchboard,  which  is  built  of  pressed  brick  with  terra- 
cotta trimmings  and  is  surmounted  by  a  clock  driven 
by  electricity.  Each  arc  circuit  has  ampere  meters  on 
the  face  of  the  switchboard  .  large  enough  to  be  seen 
from  any  part  of  the  room,  and  behind  the  wall  there 
is  a  slate  shelf  for  standard  ammeters,  which  can  be 
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Toronto  Elkctric  Light  Company— Switchboard  End  of  No.  i  Arc  Lighting  Station. 
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plugg^ed  into  any  circuit  desired,  and  also  polarity  in- 
dicators to  ensure  the  currents  flowing'  in  the  proper 
direction. 

In  addition  to  the  equipment  herewith  illustrated, 
there  was  installed  in  No.  i  station  two  C.  G.  E.  multi- 
polar power  generators  of  500  k.w.  each  and  two  of 
100  k.w.  each. 

Station  No.  2  contains  a  double-tandem  upright  Cor- 
liss engine  of  1,000  horse  power  capacity,  with  a  fly 
wheel  of  60  inches  base,  and  the  general  distributing 
switchboard  for  all  the  output  of  current  for  power  and 
incandescent  lighting  purposes.  There  are  now  being 
installed  a  Robb-Armstrong  engine  of  550  horse  power, 
to  be  direct  connected  to  a  500  k.w.  Canadian  General 
Electric  multipolar  power  machine. 

Station  No.  3,  as  illustrated,  is  equipped  with  two 
pairs  of  upright  Corliss  engines  of  1,000  h.p.  each,  and 
four  dynamos — two  of  500  k.w.  capacity,  250  volts,  for 
motive  power  purposes,  and  two  alternators  of  450  k.w. 
capacity  each,  all  of  the  C.G.  E.  make.    The  last  illus- 
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tration  shows  a  direct  current  generator.  In  this  view 
may  be  seen  one  of  the  automatic  cut-off  air  pumps  and 
condensers  which  are  used  throughout  the  installation. 
Within  the  past  three  years,  the  equipment  of  this 
station  has  been  considerably  enlarged.  In  the  fall 
of  1901  there  was  installed  another  engine  of  1,500 
horse  power  capacity,  manufactured  by  the  Poison 
Company,  of  Toronto.  This  engine  was  put  in  opera- 
tion just  in  time  to  take  care  of  the  heavy  load  incident 
to  the  visit  of  the  Duke  of  York,  and  for  that  reason 
is  called  the  "Duke  of  York".  It  is  of  the  vertical 
type  and  weighs  about  200  tons,  the  fly  wheel  alone 
weighing  forty  tons.  The  cylinders  are  56  inches  in 
diameter.  The  bearings  throughout  are  water-jacket- 
ed, thus  insuring  coolness  in  operation.  The  engine 
is  connected  to  a  500  k.w.  C.CJ.E.  multipolar  genera- 
tor and  a  450  k.w.  C.G.E.  alternating  generator.  In 
addition  there  are  now  in  course  of  installation  in  No.  3 
station  two  Poison  engines  of  550  horse  power  each,  to 
be  direct  connected  to  a  500  k.w.  multipolar  generator 
and  a  400  k.w.  alternator  of  the  same  make. 


The  additional  power  required  has  made  it  necessary 
to  extend  the  boiler  house.  This  is  now  being  done, 
the  intention  being  to  install  boilers  of  2,500  horse 
power  capacity  from  the  works  of  the  Canadian  Heine 
Boiler  Company,  Toronto.  A  new  smoke  stack  is  also 
under  construction.    The  company  manufacture  their 


Mr.  J.  J.  Wright. 
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own  arc  lamps,  switchboards  and  instruments,  having 
a  large  machine  shop  for  the  purpose. 

The  company  recently  erected  a  splendid  up-town 
ofiice  building  at  12  and  14  Adelaide  street  east.  It  is 
a  four-siorey  brick  and  stone  structure,  with  a  frontage 
of  51  feet  and  a  depth  of  140  feet.  This  building  con- 
tains the  general  offices  of  the  company,  the  meter 
department,  and  show-rooms.  It  is  spacious  and  nice- 
ly fitted  up,  and  is  probably  the  finest  building  of  its 
kind  in  Canada.  The  office  of  the  general  manager 
located  to  the  left  of  the  entrance,  and  that  of  the  sec- 


Mr.  W.  a.  Martin, 
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retary  to  the  right.  The  show  rooms  on  the  second 
floor  are  beautifully  furnished,  the  stock  carried  incltid- 
ing  a  range  of  electric  and  combination  gas  and  electric 
fixtures  of  handsome  design. 

The  general  manager  of  the  company  is  Mr.  J.  J. 
Wright,  and  the  secretary  Mr.  W.  A  Martin.  Hoth  the 
power  house  and  the  oflice  building  of  the  company  are 
of  a  very  interesting  character  and  would  well  repay  a 
visit  by  anyone  interested  in  such  matters.  The  oflicials 
always  extend  a  cordial  welcome  to  visitors. 
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THE  TORONTO  STREET  RAILWAY. 

In  few  cities  of  America  can  there  be  found  a  more 
complete  and  satisfactory  railway  system  than  that 
which  has  been  provided  for  the  citizens  of  Toronto. 
One  of  the  first  in  Canada  to  be  converted  into  an  elec- 
tric road,  it  has  been  steadily  improved  from  year  to 
year,  until  to-day  it  stands  almost  pre-eminent  among 
the  electric  roads  of  the  continent.  The  franchise  is 
held  by  the  Toronto  Railway  Company,  of  which  the 
officers  are  :  President,  William  Mackenzie  ;  vice-pres- 
ident, James  Ross  ;  general  manager,  E.  H.  Keating  ; 
superintendent,  James  Gunn;  comptroller,  J.  M.  Smith; 
assistant  superintendent,  Ewen  Mackenzie  ;  secretary- 
treasurer,  J.  C.  Grace. 

The  power  house  is  a  brick  and  stone  structure  loca- 
ted at  the  junction  of  Frederick  and  Front  streets. 
What  is  designated  as  power  house  No.  i,  which  con- 
tains the  original  installation,  is  137x122  feet,  and  is 


with  nine  200  k.  w.  Edison  generators.  All  the  cabling 
and  wiring  is  taken  down  through  the  floor  and  carried 
separately  to  the  switch-board.  The  latter  has  an  or- 
namental front.  The  frame  is  of  wrought  iron  and 
the  facing  of  enamelled  slate  slabs  finished  in  polished 
cherry.  The  ampere  meters  are  of  the  Edison  type 
and  the  volt  meters  and  circuit-breakers  of  the  West- 
inghouse  type.  Each  feeder  has  an  ampere  circuit- 
breaker  and  a  two-way  switch  used  for  high  and  low 
pressure  in  cases  of  emergency.  Below  the  switch- 
board in  the  basement  is  a  tank  lightning  arrester. 
Each  of  the  eleven  feeders  at  the  point  of  entrance  to 
the  building  is  also  protected  with  a  Wason  four-fuse 
lightning  arrester. 

The  generators  are  placed  upon  very  heavy  cast-iron 
arches  supported  on  brick  walls  beneath  the  floor  of 
the  power  house  and  are  insulated  by  eight  inches  of 
wood  flooring. 
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divided  from  power  house  No.  2  by  an  18-inch  brick 
wall  with  iron  doors. 

POWRR   HOUSE   NO.  I. 

The  boiler  room  in  power  house  No.  i  has  a  trussed 
roof,  leaving  it  free  from  post  or  pillars  of  any  kind. 
The  roof  is  52  feet  from  the  floor.  The  steam  equip- 
ment consists  of  twelve  72-in.  x  18  ft.  boilers,  made 
by  the  Poison  Iron  Works,  of  Toronto,  and  containing 
seventy-two  4-in.  tubes  each.  Feed  water  is  taken  from 
the  hot  well  of  No.  2  engine  room,  at  the  conden- 
sers. 

The  engine  room  has  also  a  trussed  roof,  with  ceiling 
44  feet  higli.  The  power  equipment  consists  of  four 
Armington  &  Sims  engines  of  -^oo  h.  p.  each  and  one 
of  400  h.  p.  The  four  first  mentioned  were  especially 
manufactured  for  this  plant  and  iiave  each  two  driving 
wheels  25-in.  x  t)  ft.  placed  between  the  high  and  the 
low  pressure  cylinders.  The  engines  are  so  piped  that 
they  can  be  run  non-condensing,  and  while  in  this  con- 
dition with  the  U)ad  on  can  be  connected  with  the  con- 
densers without  stopping  or  throwing  off  any  load. 
The  condensers  take  water  through  a  30-in.  steel  pipe 
from  the  lake,  a  distance  of  620  feet. 

The  engines  arc  connected,  by  means  of  leather  belts, 


POWER   HOUSE  NO.  2. 

In  size  and  construction  No.  2  power  house  is  a 
duplicate  of  No.  i.  It  contains  the  machinery  of  more 
recent  installation  which  became  necessary  on  account 
of  the  demand  for  increased  power.  The  boiler  room 
contains  six  Scotch  marine  boilers  nine  feet  nine  inches 
in  diameter  and  14  feet  in  length,  of  400  horse  power 
each,  equipped  with  Green  economizers,  two  Scotch 
marine  boilers  of  ten  feet  four  inches  diameter  and 
eighteen  inches  long,  of  500  horse"power  capacity  each, 
and  two  Babcock  &  Wilcox  boilers  of  350  h.  p.  each, 
all  equipped  with  Jones  underfeed  stokers.  The 
engine  equipment  consists  of  four  cross-compoiuul 
Corliss  engines  of  1,200  indicated  horse-power  each. 
One  of  tliese  was  suf»plied  by  the  Laurie  luigine  Com- 
pany, of  Montreal, "and  the  other  throe  by  tiie  Bertram 
luigine  Works  Company,  of  Toronto.  Thc\'  drive  two 
generators  of  850  k.  w.  each,  and  two  of  800  k.  w. 
each,  three  of  which  were  supplied  by  the  Canadian 
General  I'^lectric  Company,  of  Toronto,  and  one  by  the 
Siemens  &  Ilalske  Company,  of  Chicago.  The  switch- 
board is  equipped  with  four  2,500  ampere  automatic 
circuit-breakers  for  "controlling  the  generators,  three 
5,000  ampere  meters  which  show  the  total  output  of 
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the  powci  lunise,  connected  to  heavy  bus-bars,  and 
automatic  switches  for  each  cable  connection  on  to  the 
street,  also  one  10,000  ampere  C.  G.  E.  watt-meter. 

OrHKK  BUILDINGS. 

.Vdjoining  the  power  house  is  the  motor  shop,  228X 
105  feet,  with  tracks  runnintj  through  from  Sherbourne 
to  Frederick  streets.  The  tracks  are  fitted  with  the 
necessary  pits,  etc.,  for  their  entire  length.  The  arma- 
ture room,  26x228  feet,  is  located  on  the  second  floor, 
also  the  drafting  room  26x30  teet.  The  machine  shop 
5oxbo  feet,  and  blacksmith's  shop  40x50  feet,  adjoin 
the  motor  shop.  Tiiere  is  also  a  brass  foundry  and 
moulding  shop  in  conjunction  with  the  motor  shop 
buildings. 

The  buildings  are  heated  by  the  Sturtevant  fan 
system  oi  forced  draft,  the  necessary  apparatus  for 
same  occupying  a  space  16x20  feet.  Car  barns 
across  the  street  are  also  heated  from  this  plant  by 
means  of  underground  pipes. 

The  company  has  eight  large  car  barns;  three  are 
situated  on  King  street  east,  one  being  of  brick,  two 
storeys,  224x194  feet,  and  the  other  two  of  galvanized 
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iron  and  wood,  their  dimensions  being  626x66  feet  and 
320x66  feet.  At  Yorkville  are  situated  two  barns,  one 
being  242x100  feet  and  of  brick,  and  the  other  200x 
98  feet  and  of  galvanized  iron  and  timber.  Another 
barn  is  located  at  the  corner  of  Dundas  street  and 
Howard  Park  avenue.  It  is  a  brick  structure,  398X 
100  feet.  The  seventh  is  locatsd  on  Roncesvallrs 
avenue,  just  north  of  Queen  street,  and  is  of  brick,  263 
XI 39  feet.  A  building  east  of  the  power  house,  268X 
68  feet,  and  three  storeys  high,  is  used  jointly  for  stor- 
ing cars  and  as  a  general  store  room.  The  lower  flat 
of  the  car  building  shops,  a  three  storey  building  137X 
108  feet,  at  the  corner  of  Front  and  Frederick  streets, 
may  also  be  used  for  storing  cars,  the  two  upper 
storeys  being  for  car  building  purposes. 

Abo  t  one  year  ago  the  stores  department  was  moved 
into  a  new  building  specially  fitted  up  for  the  purpose. 
This  department  is  a  striking  example  of  convenience 
and  neatness  and  may  be  said  to  be  a  model  store- 
room for  street  railway  purposes. 

ROLLING  STOCK. 

The  rolling  stock  owned  by  the  company  comprises 
296  closed'motor  cars,  260  of  which  are  equipped  with 
two-motor  equipments  and  36  with  four-motor  equip- 
ments, 196  open  motor  cars,  with  98  closed  trailers 


and  120  open  trailers.  Some  of  these  cars  are  equipped 
with  the  Momentum  brake.  The^company  also  oper- 
ates the  Toronto  &  Mimico  Electric  Railway,  which 
has  three  double  truck  closed  cars  and  four  large  open 
cars  with  a  seating  capacity  each  for  108  persons.  The 
Scarboro  Electric  Railway  is  also  operated  by  the 
Toronto  Railway  Company.  Its  rolling  stock  consists 
of  four  closed  single  truck  cars  with  double  motor 
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equipment,  and  three  open,  single  truck  cars  with 
double  motor  equipment. 

The  company  have  in  operation  on  the  Belt  Line  a 
new  convertible  car.  It  is  designated  No.  912,  and 
can  be  converted  from  a  closed  to  an  open  car  and 
vice-versa  in  less  than  one  hour. 

The  first  illustration  shows  the  side  of  the  car  on 
which  the  panels  are  taken  out  in  order  to  convert  it 
into  an  open  car.  It  should  be  stated  that  all  the  cars 
of  the  Toronto  Railway  Company  run  in  one  direction, 
not  being  double  enders.  The  interior  view  shows  the 
cushions  removed  from  one  of  the  longitudinal  seats, 
which  are  in  sections  so  that  the  same  seats  can  be 
used  when  converted  to  an  open  car.  The  manage- 
ment point  with  pride  to  this  car,  which,  they  claim, 
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possesses  many  points  of  superiority  over  the  convert- 
ible cars  in  use  in  American  cities.  The  company-  in- 
tend constructing  a  number  of  cars  of  this  description 
at  once. 

The  company  have  In  operation  within  the  city  limits 
a  total  of  100  miles  of  track,  while  the  Mimico  road  is 
six  miles  in  length  and  the  Scarboro  road  five  miles. 
Of  the  city  trackage  80  miles  are  laid  on  concrete  and 
ties,  15  miles  on  concrete  and  tie  bars  without  ties,  and 
the  balance  on  gravel  with  ties,  but  without  concrete. 
Standard  73-pound  rails  are  used  throughout. 
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During  the  past  year  the  company  cast-welded  the 
rails  on  Church  :;treel,  from  King  to  Bioor  streets,  mak- 
ing in  all  a  distance  of  over  two  miles.  They  are  at 
present  laying  new  tracks  on  Front  street,  from  Simcoe 
to  Bathurst  and  to  King  street,  making  a  distance  of 
miles  of  single  track,  the  New  York  standard  90- 
pound'girder  rail  laid  on  concrete,  with  tie  bars,  being 
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used.  This  track  will  have  cast  joints  instead  of  fish 
plates  and  bonds.  Preparations  are  also  being  made 
to  renew  the  present  tracks  on  Yonge  street,  from  Front 
to  Queen  streets,  using  the  c)o-pound  New  York  stand- 
ard rail  above  referred  to.  The  company  are  also  en- 
gaged in  putting  on  5,000  cast-welded  joints  on  the 
tracks  on  different  streets,  to  overcome  the  loss  of  cut- 
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rent  through  insufficient  bonding  of  joints.  This  sys- 
tem of  welding  joints  has  been  found  most  economical. 
The  records  of  the  company  show  that  on  cast  welded 
joints,  properly  installed,  the  resistance  across  17  inches 
of  the  joint  is  only  equal  to  the  resistance  of  14  inches 
of  solid  rail. 

The  overhead  construction  is  now  of  the  best  pos- 
sible character.  Within  the  last  six  months  the  over- 
head system  has  been  largely  remodelled  and  especially 
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at  intersections,  where  there  have  been  installed  switch 
pans  and  diamond  crosses  and  frogs.  There  has  also 
been  adopted  a  new  style  of  feed-in  ears  from  the  cables 
to  the  trolley  wire,  while  equalizing  spans  between  the 
trolley  wires  have  been  put  on  at  stated  distances 
throughout  the  entire  system.  This  has  much  im- 
proved the  overhead  work. 

In  the  centre  of  the  city  wooden  poles  are  rapidly 
being  replaced  by  standard  iron  poles,  which  improve 
the  appearance  of  the.  street  construction  very  much. 

A  staff  of  five  men  is  employed  on  emergency  calls, 
and  when  it  is  stated  that  for  the  past  four  months 
these  calls  have  not  averaged  one  a  day,  the  efficiency 
of  the  street  plant  will  be  understood.  There  is  also  a 
regular  repair  staff  of  three  men  on  a  tower  wagon 
constantly  keeping  the  overhead  work  in  repair,  whilst 
the  new  work  is  attended  to  by  four  men  and  a  tower 
wagon,  all  under  the  supervision  of  one  foreman. 

The  employees  of  the  company  number  about  1,300. 
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During  the  year  1902  over  44,000,000  passengers  were 
carried  and  16,000,000  transfers  given. 

The  head  office  of  the  company  is  situated  at  the 
corner  of  Church  and  King  streets. 


COST  OF  SUPERHEATED  STEAM. 

The  cost  of  a  superheated  .steam  plant  was  referred  to  as  fol- 
lows by  Mr.  R.  Lenke  in  a  paper  on  superheated  steam  read 
before  the  International  linyinecring  Congress  at  Glasgow. 
Steam  engines  with  superheated  steam,  he  said,  use  on  an  aver- 
age 30  to  40  per  cent,  less  steam  than  engines  of  the  same  type 
using  saturated  steam.  Consequently,  boilers  could  be  made  30 
per  cent,  smallei-,  an(l  the  dilTerence  in  price  would  nearly  cover 
the  cost  of  the  superheater.  For  the  same  steam  consumption 
the  superheated  steam  engine  was  the  cheaper,  as  it  could  bo 
worked  with  a  lower  lioiler  pressure  ;  instead  of  a  compound  en- 
gine with  saturated  steam,  a  single  cylinder  engine  with  super- 
heated steam  could  be  used.  He  called  attention  lo  the  fact  that 
superheated  steam  can  travel  at  30  to  40  per  cent,  highei  speed 
through  steam  ports  than  saturated  steam,  which  consequently 
means  smaller  steam  pipes  throughout. 


Thornbury,  Ont.,  has  carried  a  by-law  granting  a  loan  to- 
wards the  establishment  of  a  gasoline  engine  and  foundry 
works. 

The  city  council  of  Montreal  have  appointed  a  committee  to 
report  upon  a  proposition  lo  place  all  telegraph,  telephone  and 
electiic  light  wires  underground  in  one  common  conduit. 
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THE  METROPOLITAN  ELECTRIC  RAILWAY. 

riie  pinvoi  plant  ot  tlio  Metropolitan  Railway  Com- 
pany luinishos  the  only  example  oi  double  cuirent 
ijenerators  and  rotary  converters  to  be  found  in 
Toronto  or  vicinity.  The  road  extends  from  the  C.  P. 
R.  tracks  at  North  Toronto  to  Newmarket,  a  distance 
of  miles,  passing;  through  a  number  of  small 
villaijcs.  The  power  house  is  located  at  Bond  Lake, 
about  20  miles  from  the  soulhern  terminus  of  the  road. 
It  is  located  in  a  valley,  the  lop  of  the  building'  being 
but  a  tow  feet  above  the  level  of  the  land,  thus  pro- 
viding an  easy  means  of  obtaining  a  supply  of  water 
for  condensing  purposes  without  the  necessity  of 
pumping. 

The  power  house  is  a  white  brick    structure,  with 


The  direct  current  is  turned  on  to  the"  entire  length  of 
raad,  and  duringthe  times  of  trouble  through  falling 
trees,  twigs,  etc.,  the  entire  lihe  is  operated  by  direct 
current  from  the  Bond  Lake  power  house.  The  alter- 
nating current  is  delivered  to  500  k.  w.  static  trans- 
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formers  situated  in  the  power  house  and  wound 
for  400  volts  primary.  It  is  then  stepped-up  to  a 
pressure  of  16,500  volts  and  conveyed  by  the  three- 
wire  system  a  distance  of  16  miles,  to  a  sub- 
station at  York  Mills,   where   it    is    passed  through 
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stone  toundation  and  iron  and  slate  roof.  The  boiler 
room  is  situated  directly  to  the  south  of  the  engine 
room  and  is  separated  therefrom  by  a  brick  wall. 

The  boiler  plant  consists  of  four  steel  return 
tubulars  of  the  Goldie  &  McCulloch  Company's  make, 
their  combined  capacity  being  700  horse  power.  Water 
is  fed  to  the  boilers  by  two  duplex  boiler  feed  pumps 
manufactured  by  the  Northey  Company. 

The  engine  equipment  consists  of  two  cross-com- 
pound VVheelock  condensing  engines,  furnished  by  the 
Goldie  &  McCulloch  Company.  They  have  a  capacity 
of  350  h.  p.  each  operating  at  86  revolutions  per 
minute.  Each  engine  drives  a  275  k.  w.  A.  C.  D.  C. 
60-cycle,  three-phase  multipolar  generator  connected 
by  means  of  a  42-inch  belt.  The  generators  operating 
at  600  r.  p.  m.  give  550  volts  direct  current  on  one 
side  and  350  volts  alternating  current  on  the  other. 
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step-down  transformers  and  rotary  converters  and 
reduced  to  550  volts  direct  current,  at  which  it  is  de- 
livered to  the  entire  line. 

The  rotary  converters  in  the  sub-station  are  operat- 
ed at  710  r.  p.m.  and  each  is  excited  on  one  side  by 
an  induction  motor  of  25  horse  power,  a  synchronizing 
motor  for  operating  the  plant  being  on  the  south  side. 
The  generators,  rotary  converters,  transformers,  and 
switch-board  equipment  were  furnished 
by  the  Westinghouse  Company. 

The  poles  for  the  transmission  line  are 
of  cedar  and  set  100  feet  apart.  No.  4 
covered  copper  wire  is  used.  The  trolley 
wire  is  No.  2-0  and  the  feed  wire  No. 
4-0  bare  copper,  with  a  feeder  into  the 
trolley  wire  every  tenth  pole. 

The  company  is  well  provided  with 
rolling  stock,  the  Canadian  General  Elec- 
tric Company  and  the  Westinghouse 
Company  having  furnished  the  motor 
equipment.  For  hauling  freight  a  Bald- 
win-Westinghouse  electric  locomotive  of 
200  h.  p.  is  used. 

Mr.  J.  W.  Moyes  is  general  manager 
and  superintendent  of  the  road. 


Metropolitan  Railway — Power  House  at  Bond  Lake. 


The  corporation  of  Coaticook,  Oue.,  has  pur- 
chased the  electric  light  plant  for  $36,000,  and 
wiassume  control  in  October. 
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Cars  in  Snowdrift.  Snowdrift  in  the  Ridges. 


View  at  Tuornhill. 


One  of  the  Cars,  47  Feet  Lonc;.  Interior  of  One  of  the  Cars. 

VIEWS  OF  THE  METROPOLITAN  RAILWAY— TORONTO  TO  NEWiMARKET. 
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The  fan  motor  is  a  small  piece  of 
Fan  Motors.  machinery  when  it  is  manufac- 
tured and  in  stock  ready  for  the 
market,  but  an  immense  amount  of  ingenuity  is  spent 
every  year  in  getting  out  types  which  can  fairly  claim 
to  be  improvements  over  those  of  the  previous  season. 
The  adjustable  swivelling  and  trunnion  frames,  capable 
of  directing  the  breeze  to  any  desired  point,  were  the 
first  improvements.  The  present  practice  is  tending 
almost  the  other  way,  in  that  efforts  are  being  made  to 
give  a  distributed  flow  of  air.  This  is  accomplished  in 
one  type  by  spreading  the  breeze,  which  traveis  in  a 
horizontal  instead  of  a  vertical  plane,  over  a  cone  with 
a  vertical  axis.  In  another  design  a  set  of  oscillating 
blades  divert  the  air  from  side  to  side  ;  the  same  result 
is  accomplished  by  another  maker  by  swinging  the  fan 
itself  over  part  of  a  circle.  Still  another  method  is  to 
let  the  complete  fan  swing  all  the  way  round,  which  is 
accomplished  by  mounting  it  on  a  swivel  with  the  nec- 
essary current  collector  rings.  Every  year  sees  this 
little  instrument  regarded  more  and  more  as  a  necessity 
rather  than  a  luxury.  Would  not  a  vigorous  canvass 
among  your  customers  result  in  the  addition  of  many 
of  them  to  your  load  ? 


All  wires  carrying  alternating 
Transpositions.  currents  exert  effects  upon  neigh- 
boring conductors  which  tend  to 
disturb  the  normal  voltage  carried  by  the  latter,  the 
amount  of  this  distortion,  under  ordinary  practice  as  to 
distances  apart,  amperage,  voltage,  etc.,  often  being 
such  as  to  seriously  mar  the  proper  operation  of  the  sys- 
tem unless  some  means  of  neutralizing  these  effects  be 
introduced.  This  disturbing  action  may  take  place 
between  the  various  wires  of  the  same  circuit,  or  be- 
tween* different  circuits,  and  is  caused  by  two  distinct 
phenomena,  namely,  electrostatic  and  electromagnetic 
induction.  There  is  as  yet  no  commercial  remedy  for 
the  former,  but  the  latter  under  its  more  familiar  title 
of  mutual  induction  can  be  neutraliz3d  by  the  introduc- 
tion into  the  line  of  transpositions,  which  consist  of  a 
change  in  the  relative  locations  of  the  various  wires  on 
a  pole.  The  question  as  to  the  proper  number  of  trans- 
positions necessary,  and  the  best  location  for  them,  is 
a  matter  for  considerable  investigation  before  the  lin^ 
is  erected.  Transmissions  of  moderate  length  and  cap- 
acitv,  either  three  phase  three  wire  or  two  phase  four 
wire,  if  symmetrically  erected  in  the  shape  of  an  equil- 
ateral triangle  for  the  former,  and  the  diagonals  of  a 
square  for  the  latter,  require  no  transposition  to  avoid 
mutual  effects  in  the  lines  themselves.  Regarding  in- 
terference to  or  from  neighboring  lines,  a  three  phase 
system  would  have  to  be  barrelled  twice  in  order  to 
divide  it  into  three  equal  parts,  which  would  neutralize 
each  other.  Similarly  a  two  phase  system  has  to  be 
rotated  at  three  points,  the  four  resulting  sections 
neutralizing  each  other.  The  amount  of  disturbance 
permissable  depends,  of  course,  on  the  regulation  de- 
sired; obviously  more  distortion  is  allowable  on  lines 
supplying  principally  motors  than  on  those  carrying  a 
lighting  load;  thus,  on  power  lines  of  moderate  size, 
where  different  circuits  do  not  parallel  each  other  for 
more  than  say,  two  or  three  miles,  transpositions  can 
often  be  omitted  with  advantage.  Induction  in  tele- 
phone and  telegraph  lines  is  usually  taken  care  of  by 
transpositions  in  the  lines  supplying  these  instruments. 
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The  former  device  is  the  much  more  sensitive  to  out- 
side influences,  and  requires  as  a  rule  frequent  transpo- 
sitions, though  when  telegraph  instruments  are  opera- 
ted on  a  grounded  circuit,  there  is  usually  a  great  deal 
of  interference,  which  is  more  likely  due  to  leakage 
than  induction,  and  which,  therefore,  cannot  be  entirely 
cured  by  transposing.  On  the  whole,  it  would  seem  to 
be  advisable  to  reduce  the  number  of  transpositions  to 
the  lowest  possible  practical  limit,  wherever  possible 
omitting  them  entirely.  They  area  weak  point  in  line 
construction,  always  liable  to  trouble,  and  if  it  is  sub- 
sequently found,  due  to  changes  in  the  load  or  distribu- 
tion, that  more  are  desirable,  they  can  then  be  put  in 
without  difficulty. 


The  question  of  a    choice  be- 
Transformer  Types    tween  air  blast  and  oil  cooled 

transformers  has  always  been  a 
difficult  one,  the  advocates  of  both  typas  having 
many  arguments  in  favor  of  one  style  or  the  other. 
The  use  of  an  artificial  draught  of  cooling  air,  which 
can  positively  be  forced  through  every  part  of  the  ap- 
paratus, say  the  air  blast  men,  ensures  that  the  interior 
of  the  transformer  shall  be  but  little  hotter  than  the 
outside.  To  this  is  made  the  reply  that  moving  ma- 
chinery, which  requires  constant  attention,  and  which 
may  fail  at  some  critical  moment,  is  necessary  for  the 
production  of  this  air  blast,  whereas  the  oil  cooled  type 
is  absolutely  self  contained  and  possessing  no  moving 
parts  or  accessories,  requires  but  the  minimum  of 
attention.  On  the  other  hand,  the  presence  of  this 
cooling  oil  involves  the  addition  of  a  serious  fire  risk, 
which  is  but  imperfectly  compensated  for  by  the  oil 
tight  brick  guard  walls  which  are  frequently  built 
round  the  apparatus.  Besides  this  the  type  is  heavier 
and  therefore  costs  more  than  the  air  blast,  both  or- 
iginally and  also  for  freight  and  handling.  To  com- 
pensate for  this,  the  oil  cooled  apparatus  can  be  in- 
stalled in  situations  where,  owing  to  an  exceptionally 
dusty  or  damp  atmosphere,  the  use  of  air  blast  equip- 
ments might  be  inadvisable.  Further,  it  is  claimed 
that  the  former  is  less  liable  to  damage  from  lightning, 
as  the  oil  woukl  flow  into  any  puncture  which  u'ight 
take  place  and  heal  it  immediately.  Again,  there  being 
no  opportunity  for  foreign  matter  to  get  into  the  case, 
there  can  he  no  stoppage  of  the  oil  channels,  whereas 
in  the  air  blast  type  dust  and  dirt,  if  not  periodically 
blown  out,  soon  accumulate  to  an  extent  sufficient  to 
materially  reduce  the  cooling  effect  of  the  air.  It  will 
thus  be  seen  that  there  are  a  great  many  points  to  be 
looked  after  when  deciding  on  an  equipment,  and  that 
a  decision  can  be  reached  only  after  due  consideration 
has  been  given  to  the  advantages  and  demerits  of  each 
type. 


CompoundlrvA  Alter- 
nators. 


apparatus  much  more  complicated  than   the  former. 
The  first  attempts  to  compound  alternators  were  the 
commutating  machines   of    the    Westinghouse  and 
General  Electric  Companies,  which  depended  for  their 
regulation  on  nothing  but  variations  in  the  amperage, 
being  independent  of  the  speed  and  the  power  factor. 
Later  there  came  the  compensated  type  of  the  General 
Electric  Company,  which  was  a  step  in  advance  in  that 
both  power  factor  and  amperage  were  taken  care  of, 
but  there  existed  no  means  of  correction  for  changes 
in  speed.     This  company  has  now  brought  out  a  new 
instrument,  the  Tirrill  regulator,  which  takes  account 
of  variations  in  all  three  factors  and  which  would  thus 
seem  to  be  a  marked  step  towards  the  solution  of  the 
problem.     The    principle   used  in   accomplishing  this 
result  is  that  of  using  the  voltage  to  be  controlled  as 
the  main  actuating  force  of  the  apparatus,  which  would 
seem  to  be  the  logical  method  of  attacking  the  question. 
In  outline  the  apparatus  consists  of  a   vibrating  con- 
tact which  when  closed  short  circuits  the  exciter  field 
rheostat;  conversely  when   this  contact  is  open  the 
rheostat  is  put  back  into  the  circuit.   The  rate  of  open- 
ing and  closing  this  contact,  and  therefore  the  average 
effect  of  the  exciter  field  rheostat,   is  controlled  by  a 
coil  energized  from  the  voltage  which   is  to  be  regu- 
lated.    If  the  voltage  falls,  from  any  reason  whatever, 
the  vibrating  contact,  through  a  suitable  arrangement 
of  mechanism,  shortcircuits  the  field  rheostat  for  a 
greater  length  of  time,  and  thus  raises  the  voltage  of 
that  machine,  which  in  turn  tends  to  restore  the  alter- 
nating potential  to  its  normal   point.     In   addition  to 
the  potential  winding  on  the  actuating  coil  controlling 
the  moving  contacts  there  is  provided  a  current  coil 
which,  in  series  with  the  load,  can  be  used  to  give  in- 
creasing potential  as  the  amperage  rises,  the  degree  of 
compounding  being  varied  by  inserting  more  or  less 
turns  of  this  winding  as  desired.     It  will  also  be  seen 
that  the  potential  winding  of  this  coil  can  be  energized 
either  from  the  bus-bars  of  the  station   or  from  any 
desired  distributing  point  by  means  of  pressure  wires 
run  back  to  the  power  house.     The  apparatus   is  self- 
contained  and  built  for  switchboard  mounting,  and  as 
it  entails  no  change  in  the  machines  to  be  governed, 
can  be  applied  to  existing  installations  with  no  outlay 
other  than  that  for  the  regulator  itself  and  the  neces- 
sary winding.  This,  combined  with  its  simplicity, would 
make  it  appear  that  the  device  is  going  to  find  a  large 
field  of  usefulness,  as  the  growing  use  of  polyphase 
plants  furnishing  both  light  and  power  from  the  same 
bus  bars    is    continually    calling    for    better  voltage 
regulation,  and  this  in  the  face   of  large   and  sudden 
variations  in  both  load  and  speed. 


The  compounding  of  alternators 
to  automatically  maintain  a  de- 
sired potential  at  any  designated 
point,  irrespective  of  changes  in  load  and  speed,  is  a 
most  difficult  problem  which  has  for  years  engaged  the 
attention  of  designing  engineers.  In  direct  current 
work  the  only  factors  to  be  taken  care  of  are  the 
amperage  which  is  being  delivered  and  the  speed  of 
the  machine,  but  in  alternating  circuits  a  third  quantity 
is  encountered,  namely,  the  power  factor  of  the  load, 
which  tends  to  render  the  regulation  of  this  class  of 


Mr.  J.  T.  I-'anning',  liydraulic  eng-Ineer,  of  Minneapolis,  recent- 
ly made  an  inspcrtion  of  ttie  water  power  of  the  Kakabeka  l-'alls 
near  F"ort  William,  Ont.  He  will  make  a  report  to  the  capilal- 
isls  who  are  financings  ihe  development  for  the  Anglo- Acnerican 
I'ower  Company. 

"Burn  your  name  into  the  public  mind"  is  the  axiom  of  llie 
I'xiison  ICIectric  Illuminating  Company  of  Brooklyn,  and  by  way 
of  aiding  merchants  to  follo  w  it  the  company  fin-nishes  hand- 
some illuminated  electric  business  signs  free  of  cost  to  those  who 
will  pay  for  current.  A  fine  booklet  shows  various  styles  of 
signs,  with  estimates  of  cost  per  month,  and  also  demonstrates 
the  beauty  and  advertising  value  of  electric  signs  by  means  of 
views  taken  in  Brooklyn  streets.  "Solid  Comfoil  or  llie  Match- 
less Man"  is  an  illi\^traled  booklet  enforcing  the  conveniences  of 
an  electiically  illuminated  home,  while  seveial  small  folders 
treat  of  other  electrical  conveniences. 
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ELECTRICAL  EQUIPMENT  OF  THE  EATON 
DEPARTMENTAL  STORE. 

What  is  hovoiul  tlinibl  iho  hui^ost  private  electric 
plant  in  Canada  is  that  to  be  found  in  the  departmental 
store  of  the  T.  Eaton  Company,  Toronto.  Owing  to 
the  rapid  growth  ot  the  store,  it  became  necessary  to 
extend  the  plant  from  time  to  time,  until  to-day  its 
capacity  is  upwards  of  2,000  horse 
power.  The  tliior  space  of  the 
store  is  Ciiuivalont  to  about  15 
acres  and  eniploytnent  is  given 
to  4,Soo  hands.  The  power  plant, 
as  well  as  all  ihe  engineering  de- 
tails of  the  building,  is  in  charge 
of  Mr.  George  Thomson,  the  chief 
engineer,  who  has  been  asso- 
ciated with  the  company  for 
thir  een  years. 

The  boiler  room  is  40  x  68  feet 
in  size,  with  a  coal  bunker  ad- 
joining of  a  capacity  of  300  tons. 
The  boilers  are  all  of  the  Heine 
type  and  include  five  of  150  h  p., 
two  of  410  h.p.,  and  one  of  410 
h.p.  about  to  be  installed.  The 
boilers  have  automatic  feeds  and 
are  equipped  with  Jones  stokers. 
The  forced  draft  apparatus  con- 
sists of  a  pair  of  Robb-Armstrong 
engines   and    McEachren  fans. 

The  amount  of  air  is  controlled  by  steam  pressure  by 
means  of  a  Foster  regulator.  There  are  three  feed 
pumps,  of  Xorthey  make. 

The  generating  room  is  80x60  feet  in  size,  with  con- 
crete floor  and  a  height  of  27  feet  to  the  ceiling.  Two 
225  k.  w.  C.  G.  E.  generators   are   coupled  direct  to 


G.  E.  generator  is  coupled  to  a  10x10  Robb-Armstrong 
engine  of  40  h.  p.  In  addition  there  is  now  in  course 
ot  installation  a  225  k.  w.  Westinghouse  generator  to 
be  direct-connected  to  a  Robb-Armstrong  engine, 
21x24,  of  400  h.  p.  This  engine  will  be  fitted  with  the 
new  Corliss  valve  gear,  consisting  of  an  eccentric, 
a  steel  rocker  and  straight  connection  to  valve.  By 


The  T.  Eaton  Company — Pair  ok  Robb-Armstrong  Engines. 


means  of  a  special  form  of  rocker  arm  the  valve  is 
moved  more  quickly  at  one  end  of  its  stroke  than  the 
other,  the  eflfect  of  which,  it  is  said,  is  to  give  even 
and  regular  indicator  cards. 

The  generator  switchboard,  show  in  the  illustra;ion, 
is  of  marble,  7x18  feet.     There  are  eight  generator 


>  >  : 


The  T.  Eaton  Company — Generators  and  Engines. 


two  350  h.  p.  Robb-Armstrong  tandem  compound 
engines  15x26x24  ;  four  130  k.  w.  C.  G.  E.  generators 
are  coupled  to  four  175  h.  p.  "Ideal"  engines,  manu- 
factured by  the  Goldie  &  McCulloch  Company  ;  one  50 
k.  w.  C.  G.  E.  generator  is  coupled -to  a  75  h.  p. 
12x12  Robb-Armstrong  engine,  and  one  25   k.  w.  C. 


panels  and  one  distributing  panel.  Each  generator 
panel  contains  three  single-pole  double-throw  knife 
switches,  rheostat,  Weston  ammeter  and  voltmeter 
switch.  The  distributing  panel  controls  the  power 
and  incandescent  and  arc  light  circuits  for  the  factory 
building  and  the   stable.     The  current  for  the  main 
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store  is  conveyed  by  means  of  cables  to  a  distributing 
switchboaid  located  in  a  sub-basement  beneath  the 
store.  The  wiring  is  of  the  three-wire  220  volt 
system. 

For  lighting  the  main  floors  of  the  store  arc  lamps 
are  used,  of  which  there  are  upwards  of  five  hundred. 
The  basement  of  the  store,  the  factory  building  and  the 


The  T.  Eaton  Company — Switchboard. 


stable  are  lighted  by  incandescent  lamps,  the  number 
now  in  use  being  4,000. 

In  the  factory  building  1,400  persons  are  employed. 
All  the  machinery  is  motor  driven,  there  being  forty- 
two  motors  of  a  combined  capacity  of  200  horse  power. 
These  are  employed  largely  for  operating  1,200  sewing 
machines  for  making  underwear,  skirts,  cloaks,  cos- 
tumes, gents'  clothing,  furs,  neckwear,  etc.,  the  goods 
being  sold  entirely  over  the  counters  of  the  store. 

Motors  are  also  employed  for  driving  the  blowers  fof 
operating  the  cash  system,  there  being  four  of  50  h.  p. 
each  used  for  this  purpose.  Four  6  h.  p.  motors  oper-- 
ate  small  ventilating  fans,  while  the  vestibules  are 
heated  by  air  blown  through  steam  coils  by  means  of 
motors. 

The  load  on  the  plant  is  at  times  quite  heavy,  as  is 
shown  by  the  figures  for  the  month  of  December.  The 
maximum  load  in  that  month  was  6,050  amperes,  the 
minimum  load  2,500  amperes,  and  the  average  load 
4,igo  amperes  for  a  ten-hour  run. 

The  cold  storage  plant,  installed  by  the  Linde  British 
Refrigerating  Company,  and  adjoin- 
ing the  engine  room,  consists  of  two 
ic-ton  compressors,  coupled  to  a 
12x28  Wheelock  engine.  The  com- 
bined ammonia  and  brine  system  is 
used  and  is  believed  to  give  the 
most  satisfactory  results.  The  cold 
storage  room  is  100x30  feet,  divided 
into  six  compartments,  and  is  used 
for  storing  meats,  poultry,  and  fresh 
and  preserved  fruit,  principally  for 
lunch  room  purposes.  Three  refrig- 
erators in  the  meat  and  grocery  sec- 
tion of  the  store,  as  well  as  the  soda 
water  fountain  and  cut  flowers,  are 
kept  at  a  proper  temperature  by 
means  of  the  refrigerating  plant. 

The  elevators  are  twenty-two  in  number,  of  Fenson 
make,  and  hydraulically  operated.  Fifteen  of  them 
are  located  in  the  store,  five  in  the  factory  and  two  in 
the  stable.  '  The  pumping  plant  for  the  elevators  com- 
prises two  compound  duplex  Northey  pumps,  t6x  24X 
16  X  24,  and  one  compound  duplex  Northey  pump 
14  X  20  X  14  X  18. 


The  building  is  heated  by  the  two-pipe  system  by 
means  of  exhaust  steam  exclusively. 

The  cash  system  of  this  store  is  claimed  to  be  unsur- 
passed in  America.  It  is  the  pneumatic  tube  process, 
handled  by  four  No.  7  positive  pressure  blowers.  Each 
blower  takes  56  cubic  feet  of  air  per  revolution  and 
operates  at  120  revolutions  per  minute,  making  a  total 
of  26,880  feet  of  air  handled  per  minute.  This  air  is 
discharged  outside,  and,  being  replaced  by  fresh  air, 
provides  considerable  ventilation  for  the  building. 
T'lere  are  203  cash  stations  located  in  all  sections  of 
the  store.  The  average  length  of  each  line  is  150  feet, 
showing  that  a  total  of  30,450  feet  of  brass  tubing  is 
required  for  the  cash  system. 

An  interesting  conveyor  system  is  employed  for  car- 
rying parcels  from  one  section  of  the  store  to  another. 
The  largest  of  these  conveyors  is  640  feet  long  and  is 
used  at  the  present  time  for  mail  orders,  the  rubber 
belt  employed  being  30  inches  wide.  There  are  three 
other  conveyors  for  city  parcels. 

Much  attention  has  been  given  by  the  management 
of  the  store  to  a  fire  protection  system.  There  is  a  fire 
alarm  system  with  four  stations  on  each  floor.  Each 
building  contains  an  automatic  sprinkler  equipment, 
while  on  each  floor  there  are  located  fire  extinguishers 
and  about  400  feet  of  hose.  There  is  a  well  equipped 
fire  brigade  of  twenty  persons  constantly  ready  for  duty. 


ELECTRIC  TRAVELLING  CRANE. 

The  electric  travelling  gantry  crane  illustrated  here- 
with is  in  use  by  the  Poison  Iron  Works  Company, 
Limited,  Toronto,  at  their  ship  yards.  The  rails  are  70 
feet  apart  and  extend  for  about  500  feet,  so  that  the 
steel  work  for  two  or  three  boats  under  construction  at 
the  same  time  may  be  readily  delivered  at  the  proper 
place.  The  boom  is  120  feet  long  and  is  about  60  feet 
from  the  ground.  The  electric  equipment  was  manu- 
factured and  installed  by  The  United  Electric  Company, 
Limited,  of  Toronto,  and  consists  of  two  25  h.  p.  and 
one  5  h.  p.  multipolar,  "Superior"  type  motors  in 
weatherproof  casings,  together  with  the  usual  revers- 
ible controllers,  trolley  fittings,  etc.  The  illustration 
shows  two  light  ships  under  construction  for  the  Dom- 
inion Government  for  use  in  maritime  waters.  The 
contract  for  the  generators,  engines,  and  flashing  de- 
vices (two  complete  outfits  for  each  vessel)  has  also 
been  awarded  to  The  United  I'^lectric  Company,  and 
the  same  company  has  just  installed  a  motor  for  the  re- 
versible hoist  for  operating  the  sheer  legs  which  are 
used  at  the  Poison  Iron   Works  for  placing  machinery 


in  vessels  and  even  lifting  bodily  from  the  water  vessels 
of  considerable  size.  The  Poison  Iron  Works  have 
greatly  increased  their  facilities  and  are  becoming  one 
of  the  largest  iron  works  in  Ontario.  They  have  lately 
installed  some  very  heavy  machine  tools  direct  driven 
by  U.  E.  Co.  motors;  some  of  these  tools  being  im- 
ported from  Scotland,  and  others  made  by  John  Bert- 
ram &  Sons,  Duiuias,  Ont. 


Ei.KCTRK-  Travulling  Crane  at  the  Pokson  SiiH'  Yards,  Toronto. 
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THE  KING  EDWARD  HOTEL  PLANT, 
riie  ne\v  Kiiiij'  Hi.i\v.u\l  Hotel  is  a   liaiuisoiiie  build- 
ing', elabmate  in  its  appoiiUinoiits,  and  containing  many 
features  \\  lii..  h  w  ill  interest  \  isitors.    Persons  attending 


The  switchboard  in  connection  with  the  generating' 
plant  is  25  feet  long  and  nine  feet  in  depth.  It  is  of 
marble,  with  marble  pillars  at  each  end  and  brass  grille 
work  surmounting  it.     It  is  set  upon  a  marble  and  tile 


King  Edward  Hotel,  Toronto — Three  of  the  Units. 


the  C.  E.  A.  convention  will  probably  be  most  attract- 
ed by  the  electric  plant,  which  is  in  charge  of  Mr.  Alex. 
Storer.  The  boiler  equipment  consists  of  four  return 
tubulars  of  150  h.p.  each,  manufactured  by  the  Poison 
Company.  There  are  two  C.  G.  E.  150  k.  w.  220-volt 
direct  current  machines  operating  at  215  r.p.m.,  one  of 
100  k.w.  operating  at  270  r.  p.  m.,  and  one  of  50  k.w. 
operating  at  300  r.p.m.,  all  coupled  to  Robb-Armstrong 
side-crank,  non-condensing  engines,  the  exhaust  steam 
being  used  for^  heating.    These  are  operated  on  the 


King  Edward  Hotel,  Toronto — The  50  K.  W.  Unit. 

two  outside  wires  of  the  three-wire  system,  the  neutral 
being  obtained  by  motor  generator  balancing  sets,  of 
which  there  are  two  of  25  k.w.  capacity  each. 

Two  Wheelock  engines  operate  the  cold  storage 
system  and  an  artificial  ice-making  plant. 


floor  and  has  a  brass  guard  rail.  The  instruments  are  of 
the  standard  equipment.  Provision  has  been  made  for 
the  machines  to  be  thrown  on  to  the  power  bus-bars  or 
lighting  bus-bars,  or  both,  as  desired,  and  connection  has 


Mr.  Alex.  Storer, 
Chief  Engineer  King  Edward  Hotel. 

been  made  so  that  the  city  mains  may  be  used  if  required. 

The  building  is  heated  by  exhaust  steam,  the  valves 
on  the  radiators  being  actuated  by  compressed  air  fur- 
nished by  a  small  pump  situat--d  in  the  basement.  A 
dial  is  placed  on  the  wall  of  each  room  and  the  setting 
of  the  inculcating  finger  to  the  temperature  desired  opens 
or  closes  the  radiators,  through  the  compressed  air 
system,  as  the  temperature  falls  below  or  rises  above 
the  desired  point,  as  indicated  by  the  dial.  There  is 
also  a  blowing  engine  for  supplying  compressed  air  for 
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operating  carpet  sweepers.  Throughout  the  building 
there  are  various  stationary  motors  for  operating  fans, 
laundry  machinery,  etc. 

The  wiring  has  been  executed  in  conduit,  the  differ- 
ent floors  being  provided  with  panel  switchboards  and 
all  corridor  lights  being  under  lock  switches — the  hitter 
a  rather  unique  feature.     Each  room  is  provided  with 


) 


Electric  Plant  at  the  Union  Station,  Toronto. 

a  telephone,  with  long  distance  connection  to  ajl  parts 
of  the  country,  there  being  the  necessary  switchboard 
and  independent  motor  generator  sets  for  this  purpose. 

The  elevators,  three  passenger  and  two  freight,  were 
installed  by  the  Marine  Engineering  Company,  of  New 
York.  They  are  operated  electrically  and  have  the 
usual  solenoid  control. 

The  entire  power  equipment,  including  engines,  gen- 
erators, switchboard  and  wiring,  was  contracted  for  by 
the  Canadian  General  Electric  Company,  the  Robb 
Engineering  Company,  of  Amherst,  N.  S.,  and  the 
Bennett  &  Wright  Company,  of  Toronto,  being  sub- 
contractors for  the  engines  and  wiring  respectively. 

Mr.  Alex.  Storer,  the  chief  engineer,  came  from 
Scotland  to  this  country  when  a  small  boy.    He  served 


ELECTRIC  PLANT  AT  THE  UNION 
STATION. 

A  very  neat  electric  and  steam  plant  is  to  be  found 
at  the  Union  Station,  Toronto.  The  engine  and  dynamo 
rooms  are  extremely  well  lighted  from  windows  opening 
on  a  lane  on  the  west  side  of  the  building.  The  floors  are 
of  concrete,  and  everything  about  the  place  is  clean  and 
cheerful.  There  are  three  Babcock  & 
Wilcox  boilers,  one  of  186  horse  power 
and  two  of  93  horse  power.  Another  of 
186  h.p.  is  now  being  installed.  These 
boilers  are  fitted  with  Murphy  automatic 
stokers,  and  were  the  first  furnaces  in- 
stalled in  Canada  in  connection  with  which 
these  stokers  were  employed.  The  fuel 
is  fed  into  a  hopper  from  which  it  de- 
scends into  a  magazine,  and  from  thence 
is  automatically  ted  into  the  fire.  Cold 
air  is  admitted  just  above  the  coal,  by 
which  means  the  smoke  is  consumed. 
The  power  required  for  the  automatic 
feeding  device  is  supplied  by  a  i  horse 
power  automatic  engine  attached  to  the 
end  of  the  furnace. 

Screenings  are  exclusively  employed  for 
fuel.  This  uel  is  brought  into  a  lane  oi  th:  west  side 
of  the  building  and  dumped  through  a  coal  hole  into  the 
proper  place  in  the  boiler  room.  It  is  then  placed  into 
a  bucket  of  1300  pounds  capacity,  which  is  carried  by 
means  of  a  compressed  air  hoist  to  a  track  above  the 
boilers.  The  bucket  is  then  moved  along  the  track  to 
the  desired  point  and  dumped.  By  means  of  this  com- 
pressed air  hoist  the  ashes  which  come  from   the  fur- 


Mr.  Gfo.  Storer, 
Chief  Kngineer  Union  Station. 

his  apprenticeship  as  machinist  in  the  shops  of  the 
Toronto  and  Nipissing  Railway  at  Uxbridge,  Out.,  and 
later  gained  considerable  experience  on  the  road. 
Subsequently  he  installed  the  plant  at  the  Union 
Station,  remaining  in  charge  for  seven  years  and  re- 
signing to  accept  his  present  position. 


Mr.  W.  I'  l  i.i.ER, 

Electrician  Union  Station. 


nace  are  also  lifted  in  buckets  through  another  coal 
hole  into  the  lane,  where  they  are  dumped  into  carts. 
This  compressed  air  hoisting  apparatus  is  in  use  at 
many  points  on  the  line  of  the  Grand  Trunk  Railway, 
and  was  manufactured  at  the  company's  works  at 
Point  St.  Charles.  The  compressed  air  is  pumped  in- 
to a  reservoir  suspended  from  the  ceiling. 

Turning  now  to  the  steam  and  water  apparatus,  all 
returns  come  back  from  the  south  side  station  and  the 
new  station  to  a  return  tank,  from  which  they  are. 
pumped  again  to  the  boiler.  The  pumps  for  this  pur- 
pose were  also  made  at  the  Grand  Trunk  Company's 
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works  at  Point  Si.  Chailos.  The  qiiaiUity  of  water  is 
lOi^ulatoii  by  an  automalic  i^nvornor  which  shuts  off 
the  steam  at  tjiven  points.  On  account  of  the  distance 
to  whicli  the  steam  has  to  be  forced  to  the  south  side 
station,  the  retuiii  water  is  cokl  wlien  it  gets  to  the 
pump,  in  consequence  of  wliich  it  is  forced  through  ex- 
haust heaters  before  going  into  the  boilers.  The  ele- 
\  ators  in  tlie  building  are  hydraidic,  and  after  the  water 
has  done  its  work  at  the  elevators  it  is  pumped  back 
again  into  the  pressure  tank  by  a  Northey  pump,  14  x 
Sy^  \  1  J  inches,  tiiteii  with  a  Fisher  governor.  In  or- 
der to  get  the  right  quantity  of  air  into  the  pressure 
tank,  the  air  is  taken  from  the  air  reservoir  above  re- 
ferred to.  In  case  of  accident  to  the  pump,  the  city 
pressure  can  be  employed  to  run  both  passenger  and 
baggage  elevators. 

There  are  two  Robb-Armstrong  high  speed  engines 
of  So  horse  power  each,  fitted  with  automatic  oilers. 
The  exhaust  steam  from  these  engines  is  used  to  heat 
the  buildings.  The  steam  pipe  to  each  engine  is  4 
inches  in  diameter,  and  the  exhaust  pipe  5  inches. 
Should  the  engine  get  a  dose  of  water,  automatic 
valves  are  immediately  released,  by  means  of  which  the 


ELECTRIC  PLANT  AT  THE  CITY  HALL. 

An  interesting  isolated  plant,  recently  installed,  is  that 
at  the  City  Hall,  Toronto.  There  are  two  boiler  rooms, 
the  one  located  to  the  east  of  the  engine  room  contain- 
ing four  Heine  water  tube  boilers,  one  of  a  capacity  of 
250  h.  p.  and  three  of  150  h.  p.  Three  are  equipped 
with  the  Holly  down  draft  furnace  and  one  with  the 
straight  bar.  The  boiler  room  on  the  west  contains 
four  tubular  boilers,  60x14,  manufactured  by  the  Pol- 
son  Company,  of  Toronto.  Three  of  these  are  equip- 
ped with  the  Jones  underfeed  stoker  and  one  with  the 
straight  bar.  The  Heine  boilers  are  controlled  by  the 
Johnson  dafuper  control  and  the  tubular  boilers  by  the 
McDonough  damper  regulator,  which  controls  the 
speed  of  the  engine  on  the  fan  system. 

Coal  is  delivered  by  means  of  trucks  direct  from  the 
coal  bin,  which  has  a  capacity  of  150  tons,  each  fireman 
keeping  an  accurate  account  of  the  amount  of  coal 
burned  dur'ng  his  run.  The  ashes  are  removed  by  means 
of  cars  and  an  elevator  provided  for  the  purpose. 

The  feed  pumps  are  three  in  number,  of  Northey  make, 
and  are  controlled  by  a  pump  governor.  Each  pump 
is  sufficiently  large  to  handle  by  itself  the  entire  plant. 


City  Hall,  Toronto — General  View  of  Electric  Plant. 


water  is  got  rid  of.  The  engineer  in  charge  is  Mr. 
George  Storer,  who  is  well  qualified  for  the  position  he 
occupies.  Mr.  W.  Fuller  is  electrician  for  the  Union 
Station  Company. 

Coming  now  to  the  electric  plant,  about  2,000  lights 
have  been  installed,  forty  of  which  are  arc  lights.  For 
the  operation  of  these  lights  two  Canadian  General 
Electric  Company  generators  are  employed.  Both 
arc  and  incandescent  lights  are  run  off  the  same 
generator.  By  means  of  a  triple  pole  switch  the  cur- 
rent can  be  obtained  from  the  Incandescent  Light 
Company,  in  case  of  accident  to  the  generators  or 
when  repairs  have  to  be  made.  The  building  is  wired 
for  both  the  two  and  three  wire  systems. 

The  switchboard  consists  of  green  slate  panels,  on 
which  are  mounted  tv/o  Weston  volt  meters,  two  am- 
meters, sixteen  3  pole  switches,  two  2  wire  dynamo 
switches,  one  break-down  switch  and  two  pilot  lamps. 

The  generating  plant,  in  addition  to  lighting  the 
buildings,  furnishes  current  tor  the  electric  signal  system 
installed  by  the  company  a  few  years  ago.  The  switches 
and  semaphores  are  lighted  by  incandescent  lamps 
placed  inside  of  discs  carrying  colored  glasses,  which 
revolve  around  the  stationary  lamp  and  display  the 
different  signals. 


The  generating  room  has  a  concrete  foundation. 
The  unit  shown  in  the  foreground  in  the  illustration 
comprises  a  9x10  McEwen  engine,  of  Waterous  manu- 
facture, direct  connected  to  a  United  Electric  Company 
25  k.  w.  dynamo.  The  other  unit  consists  of  a  16x17 
Robb-Armstrong  engine  direct  connected  to  a  Canadian 
General  Electric  100  k.  w.  machine.  During  the  day 
time  the  load,  which  is  not  over  100  amperes,  is  carried 
by  the  small  unit,  while  the  larger  machine  is  operated 
to  take  the  heavier  load  at  night  and  the  small  unit  is 
shut  down.  In  this  way  the  plant  is  operated  very 
economically. 

The  switchboard,  6x20  feet,  of  marble,  also  installed 
by  the  Canadian  General  Electric  Company,  contains 
the  usual  equipment  of  ammeters,  switches,  etc.  The 
board  was  mounted  by  the  Crouse-Hinds  Company,  of 
Syracuse.  Each  machine  is  supplied  with  an  improved 
circuit-breaker.  All  circuits  are  handled  by  individual 
switches  on  the  board,  in  charge  of  the  engineer.  A 
1,200  ampere  Thomson  recording  watt-meter  gives  the 
proper  reading  and  watts  output. 

Two  motors  of  h.p.  each  are  located  in  the  attic, 
and  are  intended  for  taking  ventilation  from  the  lava- 
tories. 

The  wiring  throughout  the  building  is  of  the  two- 
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wire  system,  equipped  with  junction  boxes  at  intermedi- 
ate points  to  properly  handle  the  current.  There  are 
connected  up  3,300  16  c.  p.  incandescent  lamps,  in  ad- 
dition to  the  tower  clock  lighting,  the  wiring  having 
been  executed  by  the  Bennett  &  Wright  Company. 
Mr.  James  Bannon,   the  chief  engineer,  is  now  in- 
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Proposed  Plan  of  Lighting  Tower  Clock  of 
City  Hall,  Toronto. 

stalling  the  tower  clock  lighting.  As  the  result  of  con- 
siderable experiment,  he  has  devised  a  system  which  he 
believes  will  give  splendid  satisfaction.  The  plan  pro- 
posed is  shown  by  the  accompanying  illustrations.  He 
proposes  to  use  480  8  c.  p.  incandescent  lamps,  120  on 
each  dial,  placed  17  inches  apart,  and  fitted  up  with  22 
gauge  galvanized  iron  reflectors  properly  stayed  and 
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braced  to  the  present  wind  braces.  The  lamps  will  be 
20  inches  distant  from  the  dial  and  each  individual  lamp 
will  be  handled  separately  and  seen  from  the  inside,  so 
that  they  can  be  replaced  in  a  moment's  notice  in  case 
of  accident  to  any  of  the  circuits.  The  holes  in  the  re- 
flectors through  which  the  lamps  are  inserted  are  2^ 
inches  in  diameter  and  will  permit  suflicient  daylight  to 
light  the  present  room,  also  the  necessary  circulation  of 
air  inside  the  reflector  when  the  lamps  are  lighted.  The 
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lamps  are  perfectly  insulated  by  means  of  a  wood  fibre 
strip,  as  shown  in  the  drawing.  The  mains  of  the  clock 
lighting  are  open  wiring  to  the  base  of  the  tower,  then 
conduit  until  the  tower  shaft  is  entered,  then  open  wiring 
again  to  the  dials.  In  the  installation  enough  copper 
has  been  provided  to  meet  the  requirements  for  outside 
illumination  at  an)'  time,  it  being  possible  to  tap  the 
line  at  any  point  for  this  purpose. 

The  dials  of  the  clock  are  20  feet  6  inches  in  diameter 
and  a  height  of  265  feet  from  the  sidewalk.  The  usual 
custom  is  to  light  clocks  of  this  size  by  means  of  arc 
lamps  or  16  c.  p.  incandescent  lamps.  Mr.  Bannon 
found,  however,  that  in  most  cases  the  individual 
lamps  could  be  discerned  from  the  outside,  to  obviate 
which  he  decided  to  make  use  of  lamps  of  eight  candle 
power,  by  means  of  which,  he  claims,  a  more  even 
distribution  of  light  and  more  satisfactory  results  will 
be  obtained.  Ry  a  proposed  treatment  of  the  glass  in 
the  dials,  it  is  expected  that  the  lamps  will  not  be  dis- 
cernible 'rom  the  outside,  as  is  usually  the  case.  It  is 
estimated  that  100  amperes  will  be  required  to  light 
the  clock,  which  was  installed  by  Gillett  &  Johnston, 


i\1k.   JaAUvS  llANNON, 
Cliief  Kiigiueer  Oily  Ilall,  Toronto. 


of  Croydon,  Eng.,  and  is  now  running  very  accurate!)', 
the  variation  not  exceeding  two  seconds  per  month. 

The  chief  engineer  has  also  under  his  charge  fifty 
pneumat'c  clocks  throughout  the  building,  controlled 
direct  from  the  engine  room  and  furnished  by  the 
Johnson  Kleciric  Service  Company,  of  Milwaukee. 

The  steam  heating  of  the  building  is  accomplished 
by  means  of  the  one-pipe  system,  all  exhaust  steam 
being  utilized  for  that  purpose  during  the  winter 
months.  The  temperature  of  all  rooms  is  controlled 
automatically  by  thermostats  installed  by  the  Johnson 
Heat  Control  Company.  A  complete  circulation 
throughout  the  building,  with  one  atmosphere,  is  ob- 
tained with  the  Paul  system  attached  to  the  heating 
system,  and  the  whole  being  controlled  by  the  switch- 
board in  the  engine  room.  A  system  of  ventilation  is 
furnished  by  four  Sturtevant  engines,  8x10,  located  in 
the  basement  and  direct-connected  to  Sturtevant  fans, 
which  take  air  from  the  extreme  top  of  the  tower  and 
force  it  to  all  rooms  in  the  building.  The  ventilation 
is  also  controlled  by  the  Johnson  heat  control  device, 
the  temperature  during  the  winter  months  being  set  at 
about  68  degrees  Fall.     The  air   is   hoatcti   by  steam 
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ooils  using  li\e  steam  at  pouiui  pressure.  The 
capacity  of  the  fans  is  equivilant  to  changing  the  air 
in  the  entire  building  once  in  eight  minutes.  The 
exhaust  Irom  each  room  enters  large  stacks,  one 
located  on  each  side  of  the  building,  and  is  carried 
outside. 

The  elevators,  tiiree  in  number,  were  installed  by 
Leitch  &  Turnbull,  of  Hamilton.  There  is  one  on 
each  side  of  the  building  and  one  in  the  tower.  The 
elevator  pumps  were  made  by  the  East  Buffalo  Pump 
Company  and  are  of  the  size  12x18x10x12.  Any  one 
of  them  will  handle  the  elevators  during  the  day  ;  at 
night  tlu'  pumps  are  shut  down  and  the  elevators 
worked  entirely  on  city  water  pressure  of  80  pounds. 
During  the  day  the  compression  tanks  carry  120  pounds 
pressure.  During  the  tourist  season  the  tower  car  is 
worked  continuously,  it  being  open  to  the  public  from 
May  I  to  November  15. 

.Mr.  James  Bannon,  chief  engineer,  has  been  associ- 
ated with  the  plant  since  1900,  having  had  entire 
charge  since  March,  1892.  This  position  he  secured 
through  a  competitive  examination,  and  the  efficient 
maimer  in  which  the  plant  has  since  been  operated 
shows  that  he  is  well  qualified  to  discharge  his  duties. 
He  was  formerly  employed  as  engineer  at  the  Island 
Waterworks,  and  later  at  the  Parliament  Buildings 
under  Mr.  A.  M.  Wickens. 


ELECTRIC  PLANTS  IN  TORONTO. 

An  illustration  is  shown  herewith  of  the  electric  plant 
at  the  City  Dairy,  Spadina  Crescent,  an  institution  well 
worthy  of  a  visit.    A  C.  G.  E.  125  volt  direct  current 


Electric  Plant  at  City  Dairy,  Toronto. 


generator  is  connected  to  a  McEwen  engine,  the  cur- 
rent being  used  for  both  lighting  and  power.  The 
switchboard  is  of  standard  equipment.  There  is  also  a 
Wheelock  engine  for  driving  the  refrigerating  plant. 

About  two  years  ago  the  Lever  Bros.  Company  in- 
stalled at  their  soap  works  in  the  east  end  of  the  city  a 
plant  for  power  and  lighting.  There  are  two  Heine 
boilers  and  a  Robb-Armstrong  engine.  The  generator 
is  a  200  volt  125  k.w.  machine  operating  at  240  r.p.m. 
and  manufactured  by  the  United  Electric  Company,  of 
Toronto.  The  generator  supplies  current  for  a  dozen 
motors  throughout  the  works,  as  well  as  for  arc  and 
incandescent  lamps.  The  switchboard  is  of  pink  Ten- 
nessee marble  and  is  fitted  with  Weston  instruments 
and  the  usual  automatic  circuit  breakers,  switches,  etc. 
The  generator,  motors,   switchboard  and  arc  lamps 
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were  all  inanufactured  by  the  United  Electric  Company. 

Electricity  is  employed  for  both  power  and  lighting 
at  the  works  of  the  Gutta  Percha  &  Rubber  Company 
in  Parkdale.  Two  50  k.w.  125  volt  C.G.E.  generators 
are  direct  connected  to  "Ideal"  engines  manufactured 
by  the  Goldie  &  McCulloch  Company,  of  Gait. 

An  isolated  plant  of  considerable  size  is  that  in  the 
Temple  Building,  corner  of  Bay  and  Richmond  streets. 
The  steam  plant  consists  of  two  Heine  boilers  of  180 
h.p.  each  fitted  with  Jones  underfeed  stokers.  Three 
direct  current  50  k.w.  Walker  generators,  installed  by 
the  United  Electric  Company,  are  direct  connected  to 
"Ideal"  engines.  One  generator  is  wound  for  250 
volts  and  is  running  at  275  r.p.m.,  supplying  current 
for  motors  and  electric  elevators.  The  other  two  gen- 
erators are  wound  for  125  volts  and  furnish  the  current 
for  lighting.  A  motor  generator  of  80  lights  capacity 
supplies  lighting  during  the  day-time.  The  switch- 
board and  wiring  were  contracted  for  by  the  Bennett  & 
Wright  Company. 

One  of  the  first  electric  plants  to  be  installed  in  the 
city  is  that  of  the  Incandescent  Light  Company  on 
Teraulay  street.  There  are  six  return  flue  boilers  of 
175  h.p.  each  and  two  Babcock  &  Wilcox  water  tube 
boilers  of  400  h.p.  each.  The  engines  are  six  in  num- 
ber, two  straight  lines,  three  Armington  &  Sims,  and 
one  Lake  Erie  cross  compound.  The  generators  are 
of  the  Edison  type,  manufactured  by  the  Canadian 
General  Electric  Company  at  Peterboro. 

Electric  plants  are  also  in  operation  at  the  Parlia- 
ment Buildings,  Mercer  Reformatory,  the  Asylum,  and 
several  other  buildings,  but  lack  of  space  prevents 
further  reference. 


MOONLIGHT  SCHEDULE  FOR  JULY. 


Date. 

I.iglit. 

Date. 
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Honrs, 

July  I 

10  30 

July  2 

3  30 

5  00 

2 

I  1  00 

3 

3  30 

4  30 

3 

II  30 

4 

3  30 

4  00 

.S 

0  '5 

.S 

3  30 

3  15 

6 

I  00 

6 

3  30 

2  30 

7 

1  40 

7 

3  40 
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8 

No  Light 

S 

No  Light 

9 

1 1 

9 

10 

( ( 

10 

1 1 

8  10 

1 1 

10  10 

2  00 

1 2 

8  10 

12 

10  30 

2  20 

13 

8  10 

•3 

1 1  00 

2  50 

14 

8  10 

14 

1 1  30 

3  20 

15 

8  10 

16 

0  00 

3  50 

16 

8  00 

17 

0  30 

4  30 

17 

8  00 

18 

I  ID 

.S  '0 

18 

8  00 

19 

»  45 

5  45 

19 

8  00 

20 

2  30 

6  30 

20 

8  00 

21 

3  15 

7  '5 

21 

8  00 

22 

4  00 

8  00 

22 

8  00 

23 

4  00 

8  00 

23 

8  00 

24 

4  00 

8  00 

24 

8  00 

25 

4  00 

8  00 

25 

8  00 

26 

4  00 

8  00 

26 

8  00 

27 

4  00 

8  00 

27 

7  50 

28 

4  00 

8  10 

28 

7  50 

29 

4  00 

S  10 

29 

7  50 

30 

4  00 

8  10 

30 

7  50 

3' 

4  00 

8  10 

3" 

10  00 

Aug.  I 

4  00 

6  00 

Total  151  25 


The  Gait,  Preston  &  Hespeler  Electric  Raihv.iy  Company  have 
recently  added  to  their  rolling  stock  a  new  passenger  car, 
51  feet  long  and  equipped  with  all  modern  accessories.  Electric 
buttons  are  placed  on  the  sides  at  each  seat  so  that  passengers 
can  ring  when  wishing  to  alight.  It  is  lighted  with  32  incan- 
descent l?.mps. 
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THE  G.  N.  W.  TELEGRAPH  COMPANY. 

As  no  doubt  most  of  our  readers  are  aware,  the 
general  offices  of  the  Great  North-Western  Telegraph 
Company  are  located  at  Toronto.  The  building  which 
the  company  occupies  on  the  corner  of  Wellington 
and  Scott  streets  was  built  by  the  Montreal  Telegraph 
Company,  for  its  own  use,  under  the  supervision  of 
President  and  General  Manager  Dwight,  about  thirty 
years  ago,  and  was  taken  over  by  the  Great  North- 


Mr.  H.  p.  Dwight, 
General  Manager  G.  N.  W.  Telegraph  Company. 


Western  Telegraph  Company  at  the  time  the  Montreal 
and  Dominion  Telegraph  Companies  were  merged  in 
the  Great  North-Western  in  1881.  When  the  building 
was  first  erected  it  was  justly  considered  a  very  hand- 
some edifice,  and  it  certainly  was  one  of  the  most 
commodious  and  best-planned  telegraphic  offices  of  its 
day.  The  whirligig  of  time  works  wondrous  changes, 
however,  and  where,  under  the  old  order  of  things, 
there  was  plenty  of  room  and  to  spare,  the  company 
now  finds  itself,  with  its  largely  increased  business, 
somewhat  cramped  for  space,  and  several  rooms  in  the 
adjoining  building  have  been  secured  to  accommodate  a 
portion  of  the  staff. 

The  telegraph  business,  in  keeping  with  the  general 
business  of  the  country,  has  increased  by  leaps  and 
bounds  during  the  past  few  years,  and  the  Great  North- 
Western,  besides  strengthening  and  improving  its  plant 
in  all  directions,  has  from  time  to  time,  to  meet  the  in- 
creased traffic,  added  a  number  of  new  wires  to  the 
most  important  routes.  This  work,  of  course,  has  been 
in  charge  of  the  enterprising  and  able  superintendent 
of  construction,  Mr.  A.  B.  Smith,  who,  always  a  busy 
man,  is  in  his  element  when  immersed  in  work  in  which 
a  bold  push  is  required  to  complete  a  certain  job  in  a 
specified  time.  Quite  recently  a  copper  wire  of  the 
most  approved  gauge  was  erected  between  Buffalo  and 
Montreal.  This  wire  is  worked  quadruplex.  It  need 
scarcely  be  explained  ttiat  this  allows  of  transmitting 
messages  two  ways  in  opposite  directions  over  a  single 
wire,  thereby  enhancing  the  usefulness  of  the  wire  four- 
fold. Six  quadruplexes  are  in  constant  use  in  the  Tor- 
onto office  of  the  Great  North-Western. 

A  very  interesting  feature  of  this  company's  opera- 
tions here  is  the  Ticker  Service.  The  aerial  galvanized 
wires  over  which  the  New  York  and  Local  Stock  Ticker 
circuits  and  the  Sporting  Ticker  circuit  were  formerly 


worked  have  been  removed,  and  copper  wires  substi- 
tuted, greatly  improving  the  efficiency  of  these  circuits. 
The  demand  upon  the  resources  of  the  G.  N.  W.  by 
brokers  and  financial  agents  for  leased  wires  has  re- 
ceived a  decided  impetus  lately.  The  Great  North- 
Western  has  an  exclusive  connection  with  the  Western 
Union  Telegraph  Company,  and  President  Dwight  re- 
turned only  the  other  day  from  New  York,  where  he 
had  been  in  consultation  with  Col.  Clowry,  President 
and  General  Manager  of  the  Western  Union,  in  regard 
to  matters  of  interest  to  their  respective  companies. 
While  Mr.  Dwight  was  in  New  York  arrangements 
were  made  for  the  erection  of  additional  wires  during 
the  coming  season  to  meet  the  increased  demands  of 
international  business. 

The  Great  North-Western  has  just  finished  re-wiring 
its  Toronto  operating  room — putting  in  a  new  Bunnell 
switch,  capable  of  accommodating  100  lines,  and  intro- 
ducing other  new  telegraphic  apparatus.  The  switch 
is  a  very  elaborate  affair,  and  quite  an  ornament  to  the 
office.  The  latest  pattern  of  loop  switch  has  also  been 
added  to  the  office  equipment.  These  two  switches  al- 
low of  any  possible  combination  of  wires  likely  to  be 
called  for  in  a  telegraph  office.  All  the  old  wiring  un- 
der the  operating  room  floor  has  been  removei^,  and 
cables  have  been  laid  in  metallic  troughs  carrying  a 
new  set  of  wires,  with  carefully  soldered  joints,  to  every 
instrument  in  the  office.  The  operating  tables,  which 
are  also  new,  are  what  is  known  as  the  sextette  pat- 
tern, seating  six  operators,  three  on  each  side  of  the 
table.  The  work  of  making  these  changes  has  been  in 
progress,  by  easy  stages,  for  the  past  six  months,  the 
change,  which  was  under  the  immediate  direction  of 
Inspector  W.  J.  Duckworth,  having  been  effected 
without  causing  a  moment's  interruption  to  any  of  the 


Mk.  a.  B.  Smith, 

Superiiiteiulent  of  Couslructioii  G.  N.  W.  Telegraph  Company,  and 
Acting  Chairman  of  the  I^ocal  Committee  C.  E.  A. 

wires  in  the  building.  It  may  be  confidently  asserted 
that  the  operating  room  of  the  G.  N.  W.  at  Toronto  is 
now  in  every  respect  one  of  the  best  organized  and 
equipped,  and  as  thoroughly  modern  in  all  its  appoint- 
ments, as  any  similar  room  on  this  continent.  All  the 
lines  in  the  ofiice  are  worked  from  dynamotors,  the 
power  for  running  these  machines  being  supplied  by  the 
Toronto  l^lectric  Light  Company. 

As  Toronto  is  the  headquarters  of  the  company,  and 
the  Audit  Department,  Treasury  Department,  Stores 
Department,  Construction  and   Maintenance  Depart- 
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ment,  aiul  Press  nepartniom  are  all  stationed  here,  the 
entire  force,  incluiiinij  the  operatinjj  staff,  employed  in 
this  cilv  by  the  Cl.N'.W.  is  necessarily  a  very  larije  one. 

rho  lireat  Noi  tli-W'ortern  Telegraph  system  now 
embraces  18,000  miles  ol  poles  and  42,000  miles  of  wire, 
with  some  i.Soo  olHces  distributed  throughout  Ontario, 
Or  bee.  New  Brunswick,  Manitoba  and  a  section  of 
British  I'olunibia. 


C.  p.  R.  TELEGRAPHS. 

The  C  r.  R.  Telegraphs  is,  as  is  generally  known, 
a  department  i->f  the  Canadian  Pacific  Railway.  The 
head  otlice  is  in  Montreal,  Mr.  James  Kent  being  the 
general  manager.  The  telegraphic  business  of  the 
railway  was  established  in  1886,  since  which  time  its 
growth  has  been  very  rapid.  The  Toronto  office, 
naturallv  one  of  the  most  important,  is  situated  in  the 
Hoard  ot  Trade  building  at  the  corner  of  Front  and 
\'onge  streets.  Mr.  A.  W.  Barber  is  superintendent 
of  the  Ontario  division,  and  Mr.  D.  G.  Sturrock  local 
manager  at  Toronto.  When  the  business  was  estab- 
lished seventeen  years  ago,  it  was  handled  by  twelve 
wires  and  a  staff  ot  six  operators,  twelve  messengers 
and  four  clerks.  To-day  thirty-six  wires  are  required 
to  handle  the  business,  while  the  number  of  operators 
has  been  increased  to  thirty-five,  the  messengers  to 
fiftv,  and  the  clerks  to  fourteen.  As  an  indication  of 
more  recent  development  in  the  company's  businesss, 
it  may  be  stated  that  within  ten  years  the  traffic  of  the 
Toronto  oflice  has  fully  doubled. 

The  general  offices  and  receiving  room  are  located 
on  the  fir>t  floor  of  the  Board  of  Trade  building,  and 
the  operating  department  on  the  seventh  floor.  Mes- 
sages are  conveyed  from  the  receiving  offices  to  the 
operating  room  and  vice  versa  by  a  pneumatic  tube 
system  operated  by  a  "Roots"  blower  driven  during 
the  day  by  an  engine  in  the  building  and  when  required 
at  night  by  an  electric  motor.  The  operating  room 
proper  contains  switch-board  capacity  (or  seventy  wires 
and  accommodation  for  seventy  sets  of  instruments — 
eight  quadruplex  instruments  being  in  use.  Current 
for  the  wires  and  instruments  is  furnished  by  motor 
generators  situated  in  a  separate  room.  They  are 
twelve  in  number,  of  the  Lundell  type,  and  were  man- 
ufactured by  the  Sprague  Electric  Company,  of  New 
^'ork.  Connection  is  made  by  means  of  twelve  5- con- 
ductor cables  (one  cable  to  each  machine)  with  the 
switchboard,  which  is  bolted  to  a  framework  of  angle 
iron  secured  to  the  floor  and  ceiling.  On  each  side  of 
the  switchboard  are  the  rheostats,  one  for  each  ma- 
chine, while  above  are  the  ammeter  and  voltmeter,  of 
Weston  make.  The  current  is  obtained  from  the  Tor- 
onto Electric  Light  Company,  but  there  is  also  an 
emergency  switch  for  connection  with  the  electric  plant 
at  the  Union  Station  in  case  the  current  from  the  Tor- 
onto Electric  Light  Company  should  fail.  The  gen- 
erators are  wound  for  225  volts,  the  secondary  rating 
being  as  follows  :  One  of  1 10  volts,  two  of  30  volts, 
three  of  130  volts,  three  of  225  volts,  and  three  of  400 
volts. 

The  generating  plant  w,is  installed  about  three  years 
ago,  and  replaced  some  2,000  cells  of  battery  required 
to  operate  the  instruments  and  wires  at  that  time.  In 
the  meantime  additional  quadruplexes  have  been  added 
which  would  have  necessitated  increasing  the  number 
ef  battery  cells  by  about   1,000.      The  entire  load  is 


now  taken  care  of  with  ease  by  the  dynamo  plant, 
which  has  also  effected  a  large  economy  in  space, 
occupying  as  it  does  only  about  one  quarter  that 
which  had  been  taken  up  by  battery  jars. 

The  operating  room  now  handles  an  average  of 
4,500  messages  per  day,  in  addition  to  from  60,000  to 
70,000  words  ol  press  matter.  This  department  is  in 
charge  of  Mr.  F.  C.  Robertson,  circuit  manager  for 
the  Ontario  division.  Mr.  Robertson  has  acted  in 
this  capacity  since  the  inception  of  the  C.  P.  R.  Tele- 
graphs, previous  to  which  time  he  was  associated  with 
the  Dominion  Telegraph  Company,  and  later  with  the 
Mutual  Union  Telegraph  Company  and  Postal  Tele- 
graph Company  of  the  United  States. 

The  city  branch  offices  are  forty  in  number,  located 
in  all  sections  of  the  city.  A  staff  of  line-men  is  kept 
constantly  on  duty  for  repair  work,  under  the  direction 
of  Mr.  E.  A.  Speer,  foreman. 


THE  BELL  TELEPHONE  COMPANY  IN 
TORONTO. 

The  Bell  Telephone  Company's  system  in  Toronto  is 
operated  by  means  of  three  central  offices,  viz.,  the 
"  Main,  "  "  North  "  and  "  Parkdale  "  exchanges. 

The  "  Main  "  is  situated  on  Temperance  street,  near 
Bay,  in  a  three  storey,  fire-proof,  brick  building,  which 
also  contains  the  Toronto  manager's  and  other  local 
offices.  The  telephone  lines  enter  the  building  under- 
ground in  cables  of  from  50  to  400  pairs  of  wires  each, 
which  terminate  in  an  iron  distributing  frame  ;  all  lines 
are  protected  from  high  potential  or  other  dangerous 
currents  by  the  usual  combination  of  an  air  gap,  sneak 
current  and  fuse  protector.  The  distributing  frame  is 
situated  on  the  ground  floor,  while  the  operating  room 
and  switchboard  are  on  the  second,  connection  between 
them  being  made  by  means  of  fine  wire  switchboard 
cables. 

The  switchboard  is  of  the  branch-terminal,  self-re- 
storing drop  type  arranged  tor  about  sixt}'  subscribers' 
positions  of  eighty  lines  each,  ten  in-trunk  positions, 
and  twelve  long  distance  positions,  besides  desks  and 
tables  for  the  chief  operator,  assistants,  monitors,  etc. 
This  exchange  has  now  about  forty-five  hundred  sub- 
scribers' lines  working  in  it,  and  has  about  reached  its 
limit. 

To  take  care  of  future  development, land  was  secured 
immediately  to  the  east  of  the  old  building  in  1902  and 
an  addition  of  about  the  same  size  as  the  original  build- 
ing erected,  which  addition  is  just  nearing  completion. 

Here  will  be  placed  this  year  a  switchboard  of  the 
most  modern,  common  battery  type,  having  capacity 
for  eighty-eight  hundred  subscribers'  lines.  When 
this  work  is  completed,  all  the  Toronto  offices  will  be 
run  on  the  common  battery  system,  the  latest  and  most 
efficient  scheme  for  central  office  operation  yet  devised. 

The  long  distance  system  of  the  company  centres  in 
this  office.  Here  terminate  all  the  lines  from  outside  of 
Toronto  by  means  ot  which  communication  can  be  had 
with  points  in  Canada  as  far  distant  as  the  shores  of 
Lake  Huron  and  Windsor  on  the  west;  Montreal, 
Ottawa,  Quebec  and  the  eastern  townships  in  the  east; 
as  well  as  United  States  points,  such  as  Chicago,  St. 
Louis,  Pittsburg,  New  York  and  Boston,  with  all  inter- 
mediate stations. 

The  "  North  "  office,  located  on  Hayden  street,  near 
Yonge,   is  a  two-storey,  slow-burning  construction, 
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brick  building  erected  in  1901.  The  lines  enter  the 
building  in  the  usual  manner  by  means  of  under- 
ground cables  which  terminate  in  protectors  on  the 
main  distributing  frame  ,  switchboard  frames  connect- 
ing it  to  the  intermediate  frame  and  switchboard 
proper. 

The  switch  is  of  the  common  battery  or  relay  type, 
and  differs  materially  from  the  "  Main  "  switch.  Minia- 
ture incandescent  lamps,  controlled  by  relays,  lake 
the  place  of  the  self-restoring  annunciators  and  give 
great  satisfaction,  as  they  are  easily  seen,  take  up  but 
little  room  and  may  be  placed  immediately  above  the 
jack  with  which  they  are  associated,  by  so  doing  facili- 
tating the  operator's  work  considerably. 

To  signal  the  Central  office,  a  subscriber  merely  re- 
moves the  telephone  from  its  supporting  hook,  when  a 
lamp  connected  with  his  line  at  the  Central  office  lights, 
drawing  attention  to  that  line  ;  on  the  operator  insert- 
ing the  plug  of  one  of  a  pair  of  connecting  cords  in  the 
jack  of  the  calling  line,  the  lamp  is  extinguished.  The 
operator  after  inquiring  for  tl  e  number  wanted,  com- 
pletes the  connection  with  the  second  cord.  Associated 
with  these  cords  are  supervisory  lamp  signals,  also  con- 
trolled by  the  switch  hook  at  the  subscriber's  station. 
If  the  cord  is  connected  to  a  line  and  the  telephone  of 
that  line  is  on  the  switch-hook,  the  lamp  associated 
with  the  cord  lights  up,  if  the  telephone  is  off  the  hook 
the  lamp  remains  dark,  consequently  the  operator  has 
a  positive  signal  in  front  of  her  as  to  the  condition  of 
the  line,  being  able  to  tell  at  a  glance  whether  a  sub- 
scriber has  answered  a  call,  and  whether  a  conversation 
is  finished  and  the  lines  should  be  disconnected,  or 
whether  an  error  has  been  made  and  the  subscriber  re- 
quires further  recognition.  By  means  of  these  signals, 
a  great  deal  of  work  is  taken  from  the  ear  and  given  to 
the  eye  of  the  operator,  a  condition  which  telephone 
engineers  are  always  striving  to  biing  about,  on  account 
of  the  greater  quantity  and  more  efficient  work  which 
can  be  done  by  an  operator. 

This  switchboard  has  a  capacity  for  forty-two  hun- 
dred lines,  and  has  now  about  twenty-seven  hundred 
lines  working  on  it.  There  are  also  eight  in-trunk 
positions  to  receive  calls  from  other  offices,  and  room 
for  the  extension  of  both  these  and  the  regular  sub- 
scribers' positions. 

Power  to  light  the  lamps,  give  current  to  the  opera- 
tors' instruments,  and  above  all  to  those  of  the  sub- 
scribers (for  by  this  system  local  batteries  arc  not  need- 
ed) is  derived  from  a  series  of  eleven  cells  of  storage 
battery  ot  about  1000  ampere  hours  capacity.  This 
battery  is  charged  from  one  of  two  motor-generators, 
run  from  the  mains  of  the  Toronto  Electric  Light  Com- 
pany. 

The  "  Parkdale  "  office  is  on  Cowan  avenue,  near 
Queen  street,  and  consists  of  one  storey  and  a  base- 
ment. The  building  is  of  brick  and  built  on  the  slow- 
burning  plan.  The  switchboard  is  similar  to  that  of 
the  "North"  office,  except  that  its  capacity  is  for 
thirty-five  hundred  subscribers'  lines,  there  now  being 
about  twelve  hundred  lines  working  in  the  office,  which 
is  being  enlarged  to  take  in  an  addition  to  the  switch- 
board. 

When  this  work  and  the  new  "  Main  "  office  installa- 
tion is  completed,  Toronto  will  be  one  of  the  best 
equipped  telephone  exchanges  in  America,  if  not  in  the 
world. 
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BOARD  OF  TRADE  SWITCHBOARD. 

Herewith  is  shown  an  illustration  of  the  switchboard 
manufactured  by  the  Hill  Electric  Switch  Company, 
Limited,  of  Montreal,  for  the  Board  of  Trade  Building 
in  that  city.  This  board  was  designed  and  constructed 
entirely  by  the  above  company,  the  consulting  engineer 
giving  them  a  free  hand  to  produce  an  artistic,  as  well 
as  a  thoroughly  mechanical  and  electrical  job,  the  re- 
sult being  a  board  that  has  pleased  both  the  consulting 
engineer  of  the  Board  of  Trade,  Mr.  R.  P.  Southard, 
and  the  resident  engineer,  Mr.  A.  York. 

The  board  is  designed  to  handle  the  output  of  three 
multi-polar  C.  G.  E.  generators  of  500  amperes,  no 
volts,  to  run  separately  or  in  multiple.  Provision 
is  also  made  for  current  from  the  local  lighting 
company,  and  all  distributing  switches  are  double 
throw,  thus  enabling  current  to  be  used  from  either 
sources  at  the  same  time,  while  a  special  single  throw 
switch  is  connected  to  the  D.  C.  bus-bars  only,  which 
controls  a  motor  for  freight  elevator. 

As  will  be  seen,  there  are  three  generator  panels,  of 
blue  Vermont  marble,  three  feet  wide,  seven  feet  long  and 
two  inches  thick,  each  fitted  with  I.T.E.  circuit  break- 
ers, three  pole  600  ampere  switches  of  the  well-known 


Switchboard  in  Board  of  Trade  Building,  Montreal. 

Hill  type  B,  above  which  are  recording  watt-meters  of 
the  well  known  Scheeffer  switch-board  type,  supplied 
by  the  Packard  Electric  Company,  and  above  these 
again  are  illuminated  dial,  type  K,  Keystone  ammeters. 

Each  panel  is  fitted  with  a  rheostat  for  field  control, 
while  the  centre  panel  has  a  ground  detector  switch  and 
lamp  as  well  as  a  volt-meter  switch  which  enables  read- 
ings to  be  taken  from  any  of  the  three  generators  as 
well  as  the  A.  C.  bus-bars.  Two  swinging  brackets 
are  fitted  to  these  panels,  one  holding  a  Keystone  type 
K  volt-meter,   the  otlier  a  Bristol  recording  volt-meter. 

The  center  pole  of  the  switches  is  fitted  to  an  equal- 
izer bar,  the  three  switches  being  connected  to  the  inner 
bus-bars,  which  are  carried  down  to  the  inner  terminals 
of  the  double-throw  switches  on  the  two  distributing 
panels  on  either  side  of  the  generator  panels.  These 
double-throw  switches  are  also  of  the  Hill  type  B  pat- 
tern, fitted  with  D.  W.  enclosed  fuses. 

Alternating  current  is  taken  in  on  an  Hoc  ampere 
switch  at  bottom  of  distributing  panel  No.  i ,  carried 
up  heavy  bus-bars  and  across  the  board  down  the  out- 
side of  No.  2,  so  that  when  switches  are  thrown  out 
they  connect  with  outside  supply  and  when  thrown  in 
they  connect  with  the  generator  supply. 

A  large  wrought  iron  grille,  with  clock,  crowns  and 
whole,  making  a  pleasing  effect  and  showing  the  board 
off  to  good  advantage. 
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I    QLISTIONS  AND  ANSWERS  l 
%        ^-^^^ -%.%.'%.  ^'%-%'%.%^'^^'%.^'%« 

"Reader"  :  One  of  tlie  bearings  on  our  ilynamo 
leaks  oil  badly  ;  what  is  the  best  way  to  stop  it  ?  What 
is  the  objeet  of  painting  the  insides  of  bearings  the 
way  some  of  tiiein  are  done? 

Ans. — If  the  leak  is  tlirongh  the  joint  of  a  split  bear- 
ing hang  something  over  the  joint,  such  as  a  piece  of 
sheet  tin,  soldered  to  the  upper  half,  or  chamfering  the 
edges  of  the  bearing  will  usually  remedy  the  difficulty. 
If  the  oil  is  travelling  along  the  shaft,  it  is  found  that 
a  groove  on  the  inside  of  the  sleeve,  about  ^  to  ^2  an 
inch  wide,  and  about  the  same  depth  and  distance 
from  the  end,  together  with  one  or  two  j4  to  drain- 
age holes  at  the  bot  om  of  the  groove,  right  through 
the  bearing,  are  very  satisfactory.  Perhaps  the  shalt 
ma)  be  found  with  its  shoulder  rubbing  tight  against 
the  bearing.  This  is  occasionally  the  cause  of  oil 
throwing;  the  remedy  is  obvious,  give  the  shaft  some 
end  play.  The  painting  the  inside  of  the  bearings 
keeps  sand  and  scale  from  loosening  under  the  action 
of  the  oil  and  thus  getting  into  it  and  the  bearing,  with 
the  consequent  liability  to  cutting  and  heating.  It  al- 
so tends  to  prevent  the  oil  leaking  through  any  small 
cracks  or  fissures  wliich  may  originally  exist  in  the 
casting. 

"Superintendent"  :  I  have  a  direct  current  arc  ma- 
chine which  is  at  present  operating  open  arc  lamps. 
Can  I  run  enclosed  lamps  from  it  ?  If  this  is  possible 
will  it  reduce  the  capacity?  Can  I  run  both  open  and 
enclosed  from  it  at  the  same  time  ? 

.Ans. — There  is  no  difficulty  in  operating  enclosed 
lamps  from  a  machine  built  originally  for  those  of  the 
open  type  provided  the  amperage  is  not  greater  than 
about  6^<i^  amperes.  Direct  current  enclosed  lamps  are 
not  built  for  larger  currents  than  this.  The  capacity 
in  kilowatt  or  horsepower  output  will  remain  the  same, 
but  as  each  enclosed  lamp  takes  about  80  volts,  as 
against  50  volts  for  the  other  type,  the  number  of 
lamps  you  can  operate  is  reduced  in  that  proportion. 
You  can  run  both  open  and  enclosed  lamps  from  the 
same  dynamo,  the  amperage  of  both  of  course  being 
the  sama,  or  if  your  open  lamps  are  higher  than  6^ 
amperes,  you  can  put  a  shunt  round  the  enclosed 
lamps  to  take  the  extra  current,  though  this  is  not  a 
very  efficient  method. 

"  Mill  Owner" — Which  is  the  most  preferable  type 
of  water  wheel,  the  vertical  with  gears  and  pinions, 
or  the  horizontal  direct  coupled  to  the  generator  ? 

Ans. — It  is  impossible  to  say  that  one  type  or  the 
other  is  better  suited  to  any  particular  case  without 
having  full  details  regarding  it.  The  first  cost  of  the 
direct  coupled  type  is  usually  greater  than  that  of  the 
other  ;  the  design  does  not  lend  itself  so  readily  to  the 
highest  efficiency,  and  the  range  of  speeds  is  limited  in 
that  those  of  the  wheels  and  the  generator  must  be 
the  same.  On  the  other  hand,  the  absence  of  gears 
reduces  the  attendance  required  and  the  cost  of  repairs, 
besides  eliminating  the  losses  in  the  friction  of  the 
gears  and  the  noise  they  make.  There  is  also  less 
likelihood  of  trouble  from  end  thrust  on  the  shaft. 
On  the  whole  it  is  generally  considered  that  the  direct- 


coupled  type  is  the  more  mechanical  and  neater  unit, 
especially  for  the  larger  plants  and  those  where  re- 
liability and  continuity  of  service  are  of  prime  con- 
sideration. 


"  Railway  Man  "  :  Is  a  streetcar  controller  built  for 
say  two  50  h.p.  motors  satisfactory  for  use  with  four 
motors  of  25  h.p.  each  ;  (B)  and  is  the  reverse  true? 

Ans. — You  cannot  use  a  2  motor  controller  to  handle 
four  machines  because  it  is  equipped  with  only  two 
reversing  switches,  which  means  that  the  two  motors 
forming  one  of  the  groups  must  have  their  fields  con- 
nected permanently  in  parallel,  and  also  their  arma- 
tures. This  will  give  you  extremely  unequal  division 
of  load  between  the  two  motors  so  cennected,  and  pre- 
vent satisfactory  operation.  (B)  You  cannot  run  two 
50  horse  power  machines  from  a  four  25  horse  power 
controller  because,  though  the  total  capacity  is  the 
same,  certain  of  the  wiring,  com  act  fingers,  etc.,  would 
have  to  carry  just  twice  the  amperage  they  were  design- 
ed for,  and  would  probably  get  too  hot,  besides  giving 
trouble  from  severe  arcing  and  cutting. 


"Dynamo"  :  Can  I  use  one  wattmeter  in  measuring 
the  power  on  both  three  phase  and  two  phase  circuits? 

Ans. — If  the  load  is  the  same  on  all  the  phases,  and 
has  the  same  power  factor,  one  wattmeter  will  give 
correct  measurements,  the  reading  being  multiplied  by 
^3  or  1.733,  three  phase  systems,  and  by  2  in  the 
other  case.  In  addition  to  both  these  constants  you 
would  also  have  to  use  the  dial  constant.  We  pre- 
sume you  understand  that  there  are  meters  made 
which  are  virtually  two  instruments  in  one  case  and 
which  are  specially  for  use  on  polyphase  circuits,  giv- 
ing correct  totals  on  one  dial,  irrespective  of  any  un- 
balancing in  the  various  legs. 

"J.  R.  Y."  :  Does  a  direct  current  motor  run  faster 
or  slower  when  it  is  hot  than  when  it  is  cold,  and  why? 
What  about  an  alternating  motor  ? 

Ans. — A  direct  current  shunt  wound  motor  runs 
faster  when  hot,  due  to  the  fact  that  the  field  resist- 
ance rises  with  the  temperature  and  consequently  the 
field  current,  and  with  it  the  field  strength,  falls. 
Series  wound  motors  tend  to  run  slower  as  they  get 
hotter  because  of  the  increase  in  the  resistance  of  both 
armature  and  fields.  Alternating  induction  motors 
also  act  in  the  same  manner,  alternating  synchronous 
motors  keep  a  constant  speed,  or  rather  keep  in  step 
with  the  generator  driving  them,  irrespective  of  their 
temperature. 

"  Engineer"  :  I  have  an  engine  which  occasionally 
gets  a  very  hot  bearing,  and  which  cannot  be  shut 
down  to  cool  it  off.  Can  you  give  me  any  means  of 
stopping  it  ? 

Ans.^ — We  presume  you  mean  some  way  of  running 
the  bearing  without  injury  until  it  can  be  shut  down 
and  the  seat  of  the  trouble  located,  in  which  event  we 
would  say  that  if  copious  oiling,  the  application  of 
lubricants  like  g^raphite,  loosening  the  boxes,  etc.,  will 
not  stop  the  heat  increasing,  you  might  try  a  cold 
water  hose  running  into  the  bearing,  or  ice  on  the  box. 
Sometimes  good  results  can  be  obtained  by  a  small 
endless  belt  round  the  shaft  close  to  the  box,  the  lower 
end  dipping  into  cold  water.  This  last  method  has  an 
advantage  in  that  it  makes  less  mess  than  some  of  the 
others. 
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"CECO"  ELECTRICAL  MACHINERY. 

The  Christensen  Engineerinf^  Company,  Milwaukee,  has  re- 
cently placed  upon  the  market  new  lines  of  "Ceco"  electrical 
machinery,  including'  direct  current  motors  and  generators,  al- 
ternators and  transformers. 

For  several  years  this  company  has  been  manufacturing  elec- 
tric motors  for  driving  air-compressors  used  in  connection  with 
the  well  known  Christensen  air-brake  equipments  on  electric 
cars.  More  than  8000  of  these  motors  are  in  highl}'  satisfactory 
service  throughout  the  world.  The  company  has  also  built  a 
large  number  of  motors  of  various  capacities  for  driving  air- 
compressors  used  in  general  commercial  service,  and  all  the 
motors  for  driving  machine  tools  and  shafting  in  their  own  works. 
In  ord«^r  to  manufacture  this  electrical  apparatus,  the  company 
has  maintained  an  extensive  equipment,  particularly  suited  to 
the  purpose.  Some  time  ago  it  was  decided  to  greatly  increase 
the  company's  manufacturing  facilities,  and  (o  develop  a  com- 
plete line  of  electrical  machinery  of  the  highest  grade. 

The  policy  of  the  Christensen  Engineering  Company  has  al- 
ways been  not  to  place  any  apparatus  on  the  market  until  the 
entire  work  of  development  had  been  satisfactorily  completed. 
The  exceedingly  high  reputation  and  remarkable  success  of 
the  air-brake  apparatus  are  highly  due  to  this  policy.  Therefore 
the  company  has  made  no  announcement  regarding  its  electrical 
apparatus  until  the  various  lines  were  completely  developed  and 
severely  tested.  The  results  proved  that  these  machines  are  in 
design,  construction  and  performance  worthy  of  the  high  repu- 
tation now  accorded  to  the  Christensen  air  brake  equipments. 

The  company  is  now  building  machines  for  general  power, 
railway  or  lighting  purposes.  The  line  of  "Ceco"  alternators, 
(Cut  N0.487  A)ranging  in  capacity  from  37/^  to  1500  K.W., is  illus- 
trated herewith.  All  the  "Ceco"  alternators,  whether  belted,  en- 
gme  type  or  direct  coupled,  are  of  the  revolving  field  type,  thus 
leaving  the  armature  stationary  and  easily  accessible.  By  this  form 


Armature  Frame  i-or  Engine  Type  "Ceco  "  Alternator. 


50  K.VV.,  liELT  Dkivi-.n,  Thrke-I'iiase  "Ceco"  Alternator. 

of  construction  the  difficulties  of  properly  insulating  the  armature 
coils, which  have  caused  much  trouble  in  rotating  armatures,  are 
eliminated. 

The  frame  (Cut  No.  446)  consists  of  cast-iron  hous'ngs,  into 
which  rings  of  laminated  steel  with  inwardly  projecting  tectli  are 
assembled,  thereby  forming  slots  for  receiving  the  armature 
windings.  The  armature  is  designed  with  six  slots  per  pole,  so 
that  it  may  be  wound  or  rewound  for  single,  two  or  three  phase, 
as  required.  The  armature  frames  for  the  belt  driven  alternators 
are  cast  in  one  piece,  while  the  frames  for  the  direct  driven  ma- 
chinos  are  divided  horizontally.  Instead  of  the  usual  practice  of 
having  several  coils  for  the  same  machine,  all  the  armature  coils 
for  e;ich  "Ceco"  alternator  are  of  the  same  size  and  shape  so 
that  they  are  interchangeable.  The  coils  are  specially  insulateil, 
so  that  they  will  stand  without  injury  the  highest  temperature 
that  will  ever  be  reached  in  service.  The  ventilation  of  tlu' 
armature  is  exceptionally  good,  ventilating  ducts  being  provided 
at  intervals  in  the  core,  assuring  a  good  radiation  of  the  heat 


generated.  This  is  of  great  importance  for  preserving  the  insula- 
tion in  the  case  of  high  tension  machines. 

The  poles,  (Cut  No.  476),  are  built  of  laminated  steel  upon  a 
cast  iron  spider,  which  is  mounted  upon  a  forged  steel  shaft.  In 
the  large  sizes,  the  laminated  poles  are  assembled  upon  a  steel 
ring  which  is  carried  on  the  shaft  by  meaVis  of  the  cast  iron 
spider.  The  individual  poles  are  in  all  cases  easily  removable 
with  their  coils,  without  dismantling  the  machine.  The  field 
coils  are  composed  of  rectangular  copper  straps  bent  on  edge. 
The  collector  rings  are  made  of  cast  iron,  and  carbon  brushes 
are  used,  thus  reducing  to  a  minimum  the  tension  required,  as 
well  as  the  wear  of  the  parts.  Standard  frequencies  are  60  and 
25  cycles  per  second.  With  the  exception  of  the  smaller  sizes, 
''Ceco"  alternators  c  in  be  wound  for  any  voltage  up  to  15000. 
The  temperature  rise,  when  running  continuously  with  full  load 
at  any  power  factor,  will  not  exceed  35'  C.  in  the  armature  or 
40°  C.  in  the  fields.  At  25  per  cent,  current  overload  the  corres- 
ponding temperatures  will  not  exceed  40°  C.  and  50  C.  The 
machines  are  all  designed  so  that  they  will  carry  satisfactorily  a 
50  per  cent,  current  overload  for  two  hours  at  any  power  factor 
without  injurious  heating. 

The  company's  works  are  extensive,  and  no  expense  was 
spared  in  providing  every  facility  for  the  rapid,  accurate  and 
economical  manufacture  of  their  product.  The  et|ui[)mcMit  of 
machine  tools,  cranes,  special  machines,  etc.,  is  unusually  modern 
and  complete. 


Revolvini;  Fieli>  eor  Belt  Okiven  "Ckco  "  Ali  ernator. 
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A  VISIT  TO  THE  JENCKES  PLANT. 

[By  Ovk  Tra\  ki  i.iNi;  Rkprkskntative.] 
The  visitor  to  Slierbrooke,  as  be  steps  o(l  tlie  train  .tt  (he  Union 
Station,  ean  scarcely  tail  to  notice  the  lonj;-  brick  buildings  of  the 
Jenckes  Machine  Company,  which  cast    shadows  over  the  St. 
Francis  river,  but  a  minute's  walk  from  the  station. 

Passing  through  Sherbrooke  as  I  did,  merely  making  a  Hying 
visit,  I  had  not  the  time  to  spend  that  I  would  have  liked,  but  I 
found  sufficient  to  make  a  short  visit  to  the  shops  of  the  Jenckes 
Machine  Company,  a  companv  with  the  name  of  which,  at  least. 


TiiK  Jfnckf.s  Maihink  Comtanv — Works  at  Sherbrooke,  Que. 

most  of  the  readers  of  the  Canadian  Electricai.  News  are 
familiar. 

Entering  the  main  office  the  hum  of  machinery  became  audible, 
and  through  a  window  in  the  partition  I  could  see  a  portion  of  the 
vast  machine  shop  interior,  with  the  huge  travelling  crane  in  the 
distance. 

One  of  the  members  of  the  office  staff  acted  as  cicerone  for  me, 
and  together  we  entered  the  turbine  department  of  the  works.  A 
number  of  turbmes  were  in  different  stages  of  completion,  some  in 
cast  iron,  some  in  steel,  and  some  in  bronze,  and  my  guide  point- 
ed to  the  far  end  of  the  shop,  where  four  wheels  of  large  size 
were  being  loaded  on  a  car  by  the  travelling  crane.  These,  I 
was  informed,  were  for  the  pulp  'mill  of  Mr.  J.  R.  Booth  at  Oita 


wa,  as  were  also  28  more  of  similar  size.  They  were  to  develop 
some  9000  h.p.,  under  a  head  of  about  twenty  feet,  and  men  were 
working  on  them  night  and  day  to  get  them  completed. 

An  installation  of  wheels  for  a  similar  amount  of  power  has 
recently  been  made  by  this  company  for  the  pulp  mill  of  the 
Brompton  Pulp  and  Paper  Company,  at  Brompton  Falls,  Que., 
on  the  St.  Francis  river,  some  eight  miles  below  Sherbrooke. 

Two  small  wheels,  15  inches  in  diameter,  caught  my  eye,  and 
on  enquiry  I  found  that  they  were  a  special  pattern,  being  built 
for  the  Dominion  Bridge  Company.  Each  wheel  was  of  bronze, 
running  in  a  steel  case,  and  was  of  about  half  the  capacity  of  the 
standard  runner,  developing  100  h.p.  under  a  head  of  fifty  feet, 
instead  of  ;8o  h.p.  of  the  regular  runner. 

Orders  are  now  under  way,  or  nearing  completion,  forscvent)- 
five  Crocker  turbines,  and  difficulty  is  foimd  in  getting  work  on 
them  out  fast  enough  to  meet  the  demands. 

The  engine  department,  where  the  Jenckes-Corliss  engines 
come  from,  was  not  as  heavily  pressed  with  work  as  the  turbine 
section,  although  work  was  being  pushed  on  a  large  Corliss 
hoisting  engine  for  the  Dominion  Iron  &  Steel  Company  at 
Sydney,  and  a  couple  of  other  engines  were  on  order. 

Passing  through  to  the  boiler  shop,  I  found  men  working  in  the 
buildings,  on  cars  and  in  the  yard,  in  a  labyrinth  of  steel  pen- 
stocks of  varying  size.  ,  and  amid  a  din  of  steel  on  steel  that  ren- 
dered talking  useless. 

We  walked  through  the  shops,  and  I  noticed  half  a  dozen  large 
boilers,  seven  feet  in  diameter,  nearly  finished  apparantly,  and 
when  we  reached  the  open  air,  whsre  I  could  hear  my  informant, 
he  slated  that  there  were  then  twenty-five  or  so  boilers  on  order, 
from  seventy  to  two  hundred  h.  p.  and  carrying  a  working  pres- 
sure of  from  100  to  150  lbs.  steam. 

Nearly  a  fu  1  half  mile  of  steel  penstock,  ranging  in  size  from 
eight  to  sixteen  feet  in  diameter,  was  being  made  and  set  up  by 
workmen  from  the  shops  of  the  Jenckes  Machine  Company,  the 
territory  extending  from  Nova  Scotia  to  Western  Ontario,  and 
most  of  the  penstock  work  being  to  supply  water  to  Crocker 
turbines.  '  rK"!'    ■ -^TIj  '^-^ 

The  departments  for  machinery  for  the  development  of  elec- 
tricity naturally  interested  me  most,  but  in  passing  through  the 
foundry,  a  large  brick  building,  some  eighty  by  three  hundred 
and  forty  feet,  I  saw  an  electric  crane  swing  up  the  pattern  for 
the  large  crusher  made  last  fall  for  the  Granby  Smelter  in  British 
Columbia.  There  was,  it  may  be  remembered,  considerable 
newspaper  mention  made  at  the  time  about  the  size  and  weight 
of  that  crusher,  weighing,  as  it  did,  113,000  lbs.,  and  being,  so 
far  as  is  known,  the  largest  crusher  in  the  Dominion.  Its  cap- 
acity is  1500  tons  of  ore  per  ten  hours,  and  a  letter  from  the  sup- 
erintendent of  the  smelter,  which  I  saw,  stated  that  so  far  they 
had  been  unable  to  bring  ore  enough  to  the  crusher  to  run  it  to 
Its  full  capacity.   "i^J^j J^v  j-bt  8      '^^'-VA  ,'-".:< 

I  might  continue,  and  mention  the  other  mining  machinery,  the 
pulp  mill  and  saw  mill  machinery  of  various  kinds,  which  keep 
over  400  men  working,  but  lack  of  space  forbids. —    J.  R.  H. 


Till,  Jenckes  Machine  Company — A  Portion  of  the  Frectinc  Fhior. 


June,  1903 


THE  CANADIAN  ELECTRICAL  NEWS 


3 


ANTI-FRICTION  BEARINGS. 

Electrical  men  and  engineers  generally  are  now  beginning  to 
turn  to  the  great  frictionless  bearings.  "To  reduce  friction  is  to 
create  power."  This  saying  is  well-known  to  all,  and,  while  in 
the  past  the  pulleys  and  the  belts  have  been  receiving  attention, 
we  are  now  beginning  to  get  something  as  "  frictionless  as  the 
wheels  of  the  universe." 

Of  roller  and  hall  bearings  now  promineraly  before  the 
Canadians,  the  principle  ones  are  the  Chapman  Double  Ball 
Bearings,  the  Henderson  Roller  Bearings  and  the  Hiall  Roller 
Bearings, 

The  Chapman  double  ball  bearing  is  the  invention  of  Mr.  C. 
H.  Chapman,  and  it  has  already  betrun  lo  change  the  system  of 
transmitting  power.  A  visit  to  the  Chapman  Double  Ball  Bear- 
ing Co.'s  office  at  39  Scott  street,  Toronto,  shows  a  splendid 
demonstration  of  the  great  merits  of  this  invention.  The  dis- 
covery was  almost  by  accident.  A  trial  of  the  ball  bearings  and 
a  track  record  lowered. 

All  these  bearings  are  for  the  put  pose  of  reducing  friction  in 
all  moviiig  parts  of  machinery.  Friction  is  the  bugbear  of 
manufacturers  and  owners  of  rolling  stock  and  the  devouierof 
dividends. 

By  referring  to  the  cut  below  it  will  be  seen  that  B  is  the  load- 
carrying  ball,  B'  the  idler  ball,  F  the  retaining  flont  for  B',  C  ihe 
cup  and  K  the  cone.  The  idler  B  is  so  placed  that  its  centre  is 
coincident  with  a  line  connecting  the  centres  of  each  of  the  ad- 
jacent carrier  balls  B,  and  is  positively  held  in  position  by  a 
loose  free  ting  F  that  floats  with  the  carrier  balls  and  is  sup- 
ported on  the  cone  or  shaft  but  not  in  contact  with  any  of  Ihe 


The  Chapman  Double  Ball  Bearings. 


balls  when  the  same  are  utider  load,  ditring  which  time  the  idler 
balls  are  maintained  in  the  same  relative  position  by  rolling  con- 
tact with  Ihe  carrier  balls. 

Electric  street  railway  men  are  interested  in  the  Chapman 
double  ball  bearings  because  it  lias  been  demonstrated  success- 
fully that  they  will  stand  up  under  weight  when  applied  in 
accordance  with  Ihe  ideas  of  the  invenlion,  which  bearings  are 
now  in  use  and  giving  perfect  satisfaction. 

In  the  Orswell  Mills,  at  Fitchburg,  Mass.,  300  feet  of  line  shaft- 
ing, equipped  with  these  hearings,  running  at  a  speed  of  600 
revolutions  per  initnite,  has  been  in  operation  two  years  without 
lubricant  and  without  any  sign  ol  wear.  The  load  on  this  was 
125  h.  p.    The  saving  in  power  here  was  23^  per  cent. 

The  Minister  of  Railways  and  Canals  has  authorized  Ihe  eqitip- 
ping  of  one  of  the  expiess  passenger  trains  and  engine  on  the 
Intercolonial  Railway  with  the  Chapman  apparatus.  Plan  of 
this  is  on  exhibition  at  Ihe  company's  oflice. 

The  illustration  upon  another  page  of  a  street  railway  car 
equipped  with  these  bearings  will  be  noted  by  our  readers.  This 
car  has  been  iti  use  for  over  a  year  and  a  half  and  in  a  recent 
exatninalion  by  Mr.  Mithlleld,  the  Mechanical  Superinlctident  o( 
the  Itilercolonlal  Railway,  tio  sign  of  wear  or  heat  whatever 
could  he  found  iti  the  beat  ings.  It  has  been  examined  and  test- 
ed by  the  best  oxpetis  atnl  li.is  shown  a  saving  in  power  of  over 
60  per  cent.,  anil  this  without  atiy  lubricant. 

One  of  the  gravesi  prohkms  ittvolved  in  Ihe  steam  turbine  or 
rotary  engine  has  beeti  that  of  a  proper  bearitig  for  the  extreme- 
ly high  lolative  speed  of  the  main  cylinder  shaft.  The  shafting 
of  a  I'arsons  steatn  turbine  on  one  of  the  Warren  Line  steam- 
ships by  the  use  of  the  Chapman  double  ball  bearings  show- 
ed a  remarkable  demonstration  in  their  favour.  Frotn  a  defec- 
tive service  of  3600  revolutions  per  tuinulo  usitig  a  great  quatility 
of  oil,  the  Chapman  beai  itigs  run  the  lurhitie  4200  revolutions 
per  minute  and  no  oil  used.  Ati  emery  grinder  spitulle  has  been 
run  daily  for  over  a  y<>ar  at  a  speed  ol  t6oo  revolutions  per  tiiiti- 
ute,  no  oil  used,  and  are  as  perfect  to-day  as  ever. 


A  visit  by  our  representative  to  the  Henderson  Roller  Bearing 
Mfg.  Co.'s  Works  at  66  Esplanade  W.,  Toronto,  revealed  a  very 
bus)'  hive  of  industry.  Here  is  employed  nearly  fifty  men  in  Ihe 
three  storeys  of  the  large  factory.  The  different  parts  of  the 
Henderson  roller  bearings  are  here  seen  in  the  various  stages  of 
manufacture. 

The  large  gas  and  coal  furnaces  used  to  harden  the  castings 
are  running  full  blast,  turning  out  hundreds  of  these  bearings  to 
fill  the  orders  already  in  hand. 

The  place  is  well  worthy  a  visit  from  visiting  electrical  en 
gineers  or  others  interested  in  roller  bearings. 

A  visit  to  the  head  offices  of  the  Henderson  Roller  Bearing 
Co.  in  the  Temple  Building  gave  an  opportunity  to  see  the 
various  models  and  roller  hearings,  the  invention  of  Mr.  Hender- 


RoLLER.  Ball. 


son,  a  Canadian.  These  bearings  have  already  attracted  world- 
wide interest  and  the  success  of  the  company  was  from  the  very 
first  an  assured  fact. 

The  Henderson  Roller  Bearing  is  one  of  the  most  satisfactory 
anti-fricton  bearings  ever  presented  to  the  public.  The  rollers 
are  held  in  aligninent  with  the  minimutn  amount  of  friction,  and 
the  end  thrust  is  provided  for  by  an  almost  frictionless,  yet  dur- 
able means.  Bearing  surface  is  provided  proportional  to  the 
weight  to  be  carried,  so  that  no  indentation  of  the  metal  occurs. 
By  referring  to  the  cut  on  this  page  the  relative  bearing  surface 
of  the  ball  and  roller  will  readily  be  seen. 

Up  to  Ihe  present  tiine  the  railroads  have  been  using  the  ordin- 
ary brass  journal  for  their  rolling  stock,  and  considerable  difii- 
culty  has  been  met  with  because  of  hot  boxes,  while  tn  frosty 
weather  the  congealing  of  the  oil  increases  the  friction,  and  thus 
lessens  the  hauling  capacity  of  the  engine.  The  use  of  roller 
bearings  is  particularly  adapted  for  railroad  purposes. 

The  wonderful  saving  in  power  of  Ihe  Henderson  roller  bear- 
ings has  been  demonstrated.  With  a  weight  of  64  Ions  upon  the 
ordinary  brass  journal  3200  lbs.  power  was  required  to  start  it  in 
motion,  2012  lbs.  was  required  to  keep  it  running,  while  with  Ihe 
bearittgs  only  960  lbs.  was  required  to  start  it  and  only  300  lbs. 
to  keep  it  in  motion — an  average  saving  of  more  than  75  per 
cent,  of  power.  A  compressed  air  engine  now  accomplishes 
work  with  a  pressute  of  25  lbs.,  which  oti  the  ordinary  journal 
requires  110  lbs.  pressure  to  do  the  work.  This  table  has  been 
in  constant  use  for  ten  tnonths  carrying  up  to  95  tons  at  times, 
requiring  no  oil  and  no  attention. 

The  above  shows  the  bearings  as  put  to  a  severe  test  upon  an 
electric  generator  revolving  at  a  rate  of  from  1000  to  1200  revol- 
utions per  minute  and  carry-ng  a  load  equal  to  60  h.  p.  At  the 
company's  office  is  a  splendid  test  of  the  end  thrust  bearing,  used 
in  cotijunction  with  the  rollers.  1100  pounds  weight  can  be 
easily  turned  with  the  thumb  and  finger  at  the  center  of  Ihe  hub. 


Elicctric  Generator  Fittkh  With  Roi.li:r  Hkarincs. 


This  is  also  adapletl  for  upright  shafiing,  ctntrilugal  bearings, 
boat  propellers,  &c. 

In  this  age,  wheti  so  many  of  our  factories  are  run  hy  electric 
power,  the  reductioti  of  the  friction  in  shafting  h.as  become  a  very 
itnpoi  tant  consideration. 

The  ailoplton  of  ball  or  toiler  bearings  generally  will  tnean  a 
saving  of  from  5q  to  75  per  cent,  in  power  it)  Ihe  factories  of  oitr 
country.  It  is  to  be  hoped  that  Canada  will  utilize  this  great 
invenlion  and  develop  her  growing  industries. 

J.  R.  II. 
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GREAT  NEW  ENGLAND  SUPPLY  HOUSE. 

The  tremendous  growth  in  ilio  application  of  electricity,  or 
rather  in  the  use  of  electrical  appliances,  is  nowhere  more  app.ir- 
ent  than  in  the  spacious  store  ami  ware — rooms  of  the  Stuart- 
llowlaiu)  Company  at  Boston. 

A  little  more  than  three  years  aijo  t'lis  company  was  organ- 
iied  and  started  business  with  a  comparatively  small  but  well 
selected  ?<ock  of  lij^liting  supplies.  Within  a  few  weeks  the 
ajjency  tor  the  well-known  Russell-Tomlinson  telephones  was 
secured,  and  a  telephone  department  addeil  ;  then  seeing  the 


Gi'N  Typk,  Straight  Line  Sispension. 
Stiiart-IIowIand  Company,  Manufacturers. 

urgent  demand  for  street  railway  supplies  several  agencies  of 
well-known  manufacturers  were  secured  ;  a  stock  was  purchased 
and  a  street  railway  department  opened.  New  salesmen  were 
added  frequently,  in  fact  we  are  told  that  whenever  a  specially 
able  salesman  apjilicd  for  a  position  he  was  promptly  engaged 
and  a  place  made  for  him. 

Orders  came  pouring  in,  especially  in  the  street  railway  de- 
partment, and  the  manufacturers  were  unable  to  fill  orders 
promptly  ;  customers  clamored  for  their  goods.  The  company, 
not  to  be  outdone,  secured  the  services  of  some  well-known 
engineers  and  set  to  work  to  design  ad  manufacture  a  complete 
line  of  overhead  and  pole  equipment.  Having  the  benefit  of  the 
experience  of  other  makers  the  designers  were  able  to  avoid 
weakness  in  construction  and  yet  not  increase  the  aggregate 
weight. 

The  result  of  their  work  is  shown  in  six  different  types  of 
overhead  insulation,  12  types  of  bracket  arms,  15  or  20  of  ears, 
and  as  many  more  of  trolley  wheels,  as  well  as  a  great  variety 
of  other  appliances  used  in  the  construction  and  maintenance  of 
street  railways. 

The  entire  line  is  symmetrical,  substantial, and  carefully  made. 
In  proof  of  this  the  company  claim  that  although  last  year  they 
sold  and  delivered  over  1000  miles  of  complete  overhead  and 
pole  equipment  (excepting  wire)  of  their  own  manufacture,  all  of 
which  was  fully  guaranteed,  not  one  complaint  was  received, nor 
was  one  piece  returned  as  defective. 

Being  unable  to  take  care  of  all  their  orders  last  year,  and  to 
avoid  a  repetition  this  year,  they  have  been  making  up  stock 
during  the  winter.  They  have  now  on  hand  and  ready  for  ship- 
ment 18,000  bracket  arms,  also  hangers,  globe  strains,  ears, 
trolley  wheels,  signal  strand,  cross  arms,  cross  arm  braces,  etc., 
in  like  proportion. 

The  busine>s  of  this  company  has  grown  from  a  small  begin- 


Cap  and  Cone  Type,  Double  Curve  Suspension. 
Stuart-Howland  Company,  Manufacturers. 

ning  three  years  ago  to  be  one  of  the  largest  of  its  kind  in  the 
world,  with  branches  in  New  York,  Cleveland,  London  and 
Paris.  Their  stock  at  Boston  includes  practically  everything 
electrical,  and  all  standard  lighting,  telephone  and  street  railway 
supplies  are  carried  in  large  quantities.  Some  of  the  company's 
specialties  are  illustrated  on  this  page. 


The  Vancouver  Electrical  Works,  of  Vancouver,  B.  C,  intend 
to  build  direct  connected  marine  outfits  up  to  i5olignts  capacity. 
The  manager  is  Mr.  J.  Shipton. 


TELEPHONE  COMPETITION. 

A  committee  was  appointed  by  the  city  council  of  Hamilton  to 
visit  several  American  cities  in  quest  of  mformation  as  to  tele- 
phone competition.  This  committee  recently  made  its  report, 
which  contains  is  summed  up  in  the  following  conclusions  :  ''  It 
is  not  desirable  for  any  community  to  have  competition  in  tele- 
phones unless  it  is  to  regulate  some  very  grave  evil.  The  almost 
universal  experience  has  been  that  competition  raises  the  rates 
materially  to  business  and  professional  men,  and  lowers  the  rate 
somewhat  to  a  resident.  Competition  in  ordinary  lines  of  busi- 
ness may  be  a  good  thing,  but  your  committee  is  of  the  opinion 
that  in  telephony  the  rates  should  be  regulated  by  some  other 
means,  competition  being  costly  and  up  to  the  present  time 
somewhat  in  the  nature  of  an  experiment.  Government  owner- 
ship of  the  telephone  trunk  lines,  with  local  ownership  of  the 
local  lifies,  would  be  one  solution  of  the  difficulty,  and  probably 
ihe  very  best  solution.  Absolute  government  control  of  all  tele- 
phone lines  would  be  another  solution.  Government  control  of 
the  rates  would  probably  be  the  most  natural  solution  of  the 
present  state  of  affairs  in  Canada.  If  the  government  controlled 
the  trunk  lines,  the  municipalization  of  the  local  lines  would  be 
a  comparatively  simple  matter,  but  with  the  trunk  lines  in  the 
hands  of  the  Bell  Company,  and  also  the  local  lines  in  the  hands 
of  the  Bell  Company,  the  installation  of  a  municipal  plant  would 
be  merely  the  introduction  of  competition." 


RUNNING  A  GAS  ENGINE. 

In  starling  and  running  a  gas  engine  there  are  several  points 
which  the  attendant  must  look  out  for.  An  oil  cup  may  run  dry 
or  get  stopped  up.  A  lock  nut  may  work  loose  on  a  valve  stem 
and,  if  not  looked  after,  may  wear  off  the  cotter  pin  above  it  and 
allow  the  valve  to  drop  into  the  cylinder.      An  ignitor  wire  maj- 


Boston  Type,  Straight  Line  Suspen.sion. 

Stuart-Howland  Company,  Manufacturers. 

work  out  of  the  terminal  nut  and  become  grounded,  thereb}'  shut 
ting  down  the  engine.  This  last  would  not  happen  if  the  set 
screw  in  the  terminal  nut  had  been  clamped  down  on  the  wire.  A 
trip  stem  nut  may  work  loose,  so  as  to  prevent  contact  taking 
place  between  the  points  of  that  ignUor,  thus  causing  the  cylin- 
der to  miss  fire,  or  it  may  move  in  the  opposite  direction  till  it  al- 
lows the  points  to  remain  permanently  in  contact,  thus  short-cir- 
cuiting the  other  ignilors  and  causing  a  shut  down. 

An  advantage  of  a  two  or  three  cylinder  engine  is  that  a  failure 
of  one  cylinder  does  not  cause  the  engine  to  stop,  and  man)- 
small  derangements  may  be  cured  while  running.  An  exhaust 
valve  may  leak  and  need  grinding.  An  agitator  may  become 
grounded  by  moisture  or  carbon.  A  battery  may  become  ex- 
hausted and  need  renewal.  A  bearing  ma)'  need  keying  up. 
Backfiring  is  the  ignition  of  the  explosive  mixture  before  it  has 
entered  the  cylinder.  A  sharp  explosion  and  a  jet  of  flame  from 
the  air  inlet  usually  accompanies  it.  That  may  be  caused  by  a 
bad  mixture  of  gas  and  air,  burning  so  slowly  that  flame  hangs  in 
the  cylinder  during  the  whole  of  the  expansion  and  exhaust 
stroke,  thus  igniting  the  incoming  gases  when  the  valve  opens. 
Or  more  rarely,  a  leaky  inlet  valve  may  allow  the  explosion 
flame  to  shoot  into  Ihe  mixture  outside  and  ignite  it.  Backfiring 
should  be  cured,  for  it  checks  the  speed  of  the  engine  and  sooner 
or  later  necessitates  new  inlet  valve  springs.  By  driving  the  in- 
let valve  down  till  the  spring  comes  solid  it  often  wedges  one  coil 
sideways  over  another,  thus  crushing  them  together  and  decreas- 
ing the  lifting  power  of  the  spring. 


The  power  plant  at  Ragged  Rapids,  owned  by  the  town  of 
Orillia,  Ont.,  has  been  assessed  for  $25,000  by  the  assessor  in 
Matcliedash.  The  town  has  entered  an  appeal  on  the  ground 
that  the  pioperly  of  one  municipality  is  not  taxable  in  another 
m  unicipalily. 
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SPEED  OF  MOTOR  VEHICLES. 

A  bill  has  been  introduced  in  the  Ontario  Legislature 
by  Mr.  Preston  to  regulate  the  speed  and  operation  of 
motor  vehicles  on  highways.  It  provides  also  for  the 
payment  to  the  Government  of  a  nominal  registration 
fee.    The  provisions  as  to  speed  are  as  follows  : 

No  motor  vehicle  shall  be  run  upon  any  public  high- 
way within  any  city,  town  or  incorporated  village  at  a 
greater  rate  of  speed  than  ten  miles  an  hour,  or  upon 
any  public  highway  outside  of  any  city,  town  or  incor- 
porated village  at  a  greater  speed  than  fifteen  miles  per 
hour,  unless  authorized  to  do  so  by  by-law  of  said 
mnnicipality. 

No  person  shall  drive  a  motor  vehicle  upon  any  pub- 
lic street,  public  highways,  public  roads,  parks,  public 
parkways  or  public  driveways  in  this  province  in  a  race 
or  on  a  bet  or  wager. 

Every  person  having  control  or  charge  of  a  motor 
vehicle  shall,  whenever  upon  any  public  street  or  way 
and  approaching  any  vehicle  drawn  by  horse  or  horses 
or  any  horse  upon  which  any  person  is  riding,  operate, 
manage  and  control  such  motor  vehicle  in  such 
manner  as  to  exercise  every  'reasonable  precaution  to 
prevent  the  frightening  of  any  such  horse  or  horses, 
and  to  insure  the  safety  and  protection  of  any  person 
riding  or  driving  the  same.  And  if  any  such  horse  or 
horses  appear  frightened  the  person  in  control  of  such 
motor  vehicle  shall  reduce  its  speed,  and  if  requested 
by  signal  or  otherwise  by  the  driver  of  such  horse  or 
horses,  shall  not  proceed  further  towards  such  animal, 
unless  such  movement  be  necessary  to  avoid  accident 
or  injury,  or  until  such  animal  appears  to  be  under  the 
control  of  its  rider  or  driver. 

Upon  approaching  a  crossing  of  intersecting  ways, 
and  also  in  traversing  the  crossing  or  intersection,  or 
in  crossing  a  bridge,  the  person  in  control  of  a  motor 
vehicle  shall  run  it  at  a  rate  of  speed  less  than  thyt 
specified,  and  not  greater  than  is  reasonable  and  proper, 
having  regard  to  the  traffic  and  use  of  the  intersecting 
ways  or  bridge. 


CARE  OF  A  GAS  ENGINE. 

There  are  a  number  of  little  things  that  may  happen 
to  a  gas  engine  which  the  attendant  must  look  out  for. 
An  oil  cup  may  run  dry  or  get  stopped  up.  A  lock  nut 
may  work  loose  on  a  valve  stem,  and,  if  not  looked 
after,  may  wear  off  the  cotter  pin  above  it,  and  allow 
the  valve  to  drop  into  the  cylinder.  An  igniter  wire 
may  work  out  of  the  terminal  nut  and  become  grounded, 
thereby  shutting  down  the  engine.  This  last  would 
not  happen  if  the  screw  in  the  terminal  nut  had  been 
clamped  down  on  the  wire.  A  trip  stem  nut  may  work 
loose,  so  as  to  prevent  contact  taking  place  between  the 
points  of  that  igniter,  thus  causing  the  cylinder  to  miss 
fire,  or  it  may  move  in  the  opposite  direction  until  it 
allows  the  points  to  remain  permanently  in  contact, 
thus  short-circuiting  the  other  igniters  and  causing  a 
shut-down. 

An  advantage  of  a  two  or  three-cylinder  engine  is 
that  a  failure^of  one  cylinder  does  not  cause  the  engine 
to  stop,  and  many  srr.all  derangements  may  be  cured 
while  running  An  agitator  may  become  grounded  by 
moisture  or  carbon.  A  battery  may  become  exhausted 
and^nced  renewal.     A  bearing  may  need  keying  up. 

Backfiring  is  the  ignition  of  the  explosive  mixture 


before  it  has  entered  the  cylinder.  A  sharp  explosion 
and  a  jet  of  flame  from  the  air  inlet  usually  accompanies 
it.  That  may  be  caused  by  a  bad  mixture  of  gas  and 
air  burning  so  slowly  that  flame  hangs  in  the  cylinder 
during  the  whole  of  the  expansion  when  the  valve 
opens.  Or,  more  rarely,  a  leaky  inlet  valve  may  allow 
the  explosion  flame  to  shoot  into  the  mixture  outside 
and  ignite  it. 


Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building. 

Montreal,  June  1,  1903. 

The  Montreal  Railway  employees  who  struck  about  three 
months  ago  did  so  well  that  they  thought  they  would  repeat  the 
dose  and  struck  again  just  before  the  holiday  (Victoria  Day.) 
Luckily,  the  street  railway  decided  that  they  had  had  enough 
nonsense  and  fought  the  strike  to  a  finish.  There  are  a  few 
motormen  and  conductors  now  looking  for  a  job  and  some  others 
gracing  the  common  jail  as  the  result  of  inlimidation  and  violence. 
The  public  were  justi)'  incensed  against  the  strikers  and  patron- 
'zed  freely  the  cars  run  by  non-union  men.  Although  the  average 
business  man  would  as  leave  "loaf  around  the  house"  on  a  holi- 
day, the  ladies  and  children  who  usually  take  a  run  out  to  the 
suburbs  were  greatly  inconvenienced.  A  prominent  official  of  a 
Trades  Union  was  heard  to  remark  that  he  had  long  advocated 
a  Canadian  Union,  and  that  this  was  the  first  blow  and  a  heavy 
one  to  the  International. 

The  honors  were  carried  off  by  Mr.  W.  G.  Ross,  Secretary- 
Treasurer  of  the  Montreal  Street  Railway,  who  stood  to  his  guns 
and  would  brook  no  interference  from  either  unions  or  concilia- 
tors, either  of  the  aldermanic  or  Mulock  variety.  Mr.  Resin  Orr 
represented  the  Yankee  end  of  the  slick  and  has  lost  both  ways. 
*'Resin"  is  said  to  be  a  semi-transparant  and  rather  brittle  sub- 
stance ;  so  his  "strike"  and  "Inlei national  '  got  broken,  and  Ihe 
majority  of  the  men  have  seen  through  the  little  game  of  sending 
their  money  to  the  United  States  to  help  Waterbury,  Bridgeport, 
and  other  strikes. 

Now  that  business  is  again  normal,  Mr.  W.  G.  Ross  promises 
the  men  a  substantial  subscription  to  their  Mutual  Benefit  Society, 
which  it  is  understood  they  are  now  forming  ;  anil  will  not  allow 
any  vindictive  feeling  to  be  shown  the  strikeis,  who  have  seen  the 
error  of  their  ways  and  are  back  on  duly. 

The  Electrical  Workers  Union  declared  a  strike  about  May  23- 
on  Ihe  Montreal  Light,  Heat  and  Power  Company  afFecling  about 
one  hundred  employees,  chiifly  linemen.  As  ihe  manager  had  re- 
peatedly stated  that  he  would  meet  a  deputation  of  bona-fide  em- 
ployees, and  would  not  treat  with  the  union  as  a  union — the  more 
especially  as  it  is  practically  a  bi  anch  of  a  U.S.  organiz;ition — 
many  of  the  men  can  blame  themselves  if  they  find  it  impossible 
to  get  their  positions  back  again  later.  Everything  points  that 
way  now. 

The  City  Council  have  brought  up  Ihe  underground  conduit 
question  again,  claiming  th.it  owing  to  the  amalgamation  of  the 
companies  there  would  now  be  no  divergent  interests,  and  that  if 
such  were  built  by  the  city  and  leased  it  would  bring  in  a  "hand- 
some" revenue  to  the  city.  The  word  "handsome"  sountls  as  it 
it  were  intended  to  bleed  Ihe  electric  companies  to  provide  the 
cily  with  revenue,  and  spoils  Ihe  whole  preamble.  The  need  of 
such  a  conduit  is  obvious  to  any  person,  and  the  argument  of  one 
common  interest  is  also  good;  but  if  it  is  going  to  mean  extor- 
tionate rentals  Ihey  will  find  a  surprise  party  in  the  shape  of  con- 
siderable opposition,  not  to  speak  of  the  franchises  granted  by 
the  legislature. 

Mr.  Chas.  Morton,  manager  of  the  Standard  Light  and  Power 
Company  for  many  years,  has  severed  his  connection  since  con- 
solidation. Mr.  Morton's  regmie  was  successful,  the  balance 
sheet  showing  on  the  right  side,  and  many  of  his  old  customers 
will  rniss  the  well  known  face  when  they  go  to  transact  their  bus- 
iness. The  accounting  department  for  Ihe  .Stand.nrd  Company  is 
already  turned  over,  and  bills  are  now  payable  to  Ihe  Montreal 
Light,  Heat  &  Power  Company, 
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SPARKS. 

The  Council  of  Wiiiil-oi  Mill--,  Ouo.,  li.ivo  iK-i  'uIihI  lo  ii'.stall  :i 
nuinicipal  oleolric  li^lil  pi. ml. 

The  Hell  Teleplione  *.  omii.uiv  have  built  two  eoppoi  iiuHallii' 
lines  between  M.ijjoj;  anil  I'leorjjeville,  One. 

The  New  iMunswiek  Telephone  C'onipany  have  ileciiled  lo  in- 
stall a  teUphoiie  exelianj;e  at  Si.  Andrews,  .N'.  H. 

The  town  of  Saekville,  N.  Iv,  proposes  to  issue  dehenlnies  for 
the  pnr|>ose  of  pnnhasinij  the  electric  li_i;ht  plant. 

The  Ollawa  Klectric  Kailw.iy  Cimipany  has  a  bill  before  the 
Legislature  increasiim'  its  horrowinjj  powers  to  $1,000,000. 

.\n  .icI  h.is  been  introiluced  in  I  he  Onl.irio  Lejiislalure  provid- 
intr  tor  the  cx'ension  of  tiie  Gnelpli  Street  Railway  and  for 
ehanifink;  the  name  to  the  Guelph  Radial  Railway. 

The  International  L'aibon  Company,  of  Toronto,  has  been  in- 
corporated, with  a  ca|>ital  of  $15,000,  the  provisional  directors 
beiny  Messrs.  George  J.  Castle,  S.  W.  McKeovvn  and  J.  J.  Seitz. 

The  Chippewa  Electric  Company,  the  purchasers  of  the  Algoma 
Klectric  Company's  stock  and  business  at  Sauli  Ste.  M-irie,  have 
secured  the  contract  for  wiring  the  new  Grand  Trunk  freight 
sheds  at  North  Bay. 

The  Whitney  Electrical  Instrument  Company,  of  Concord, New 
Hampshire,  recently  lost  almo.-,t  I  heir  entire  plant  by  fire.  It  is 
understood  that  arrangements  have  been  made  to  rebuild  imme" 
diately. 

Mr.  J.  W.  Nesbiit,  K.  C,  solicitor  for  the  Hamilton,  Caledonia 
&  Lake  Erie  Railway  Company,  says  the  construction  of  an  elec. 
trie  railwav  will  be  commenced  as  soon  as  sufficient  stock  is  sub- 
scribed. 

Mr.  .A.  Heathcote  is  in  charge  of  the  engineers  who  are  sur- 
veving  for  an  electric  railway  to  extend  from  Winnipeg  to  Sel- 
kiik,  Man.  The  capitalists  behind  the  scheme  belong  chiefly  to 
Winnipeg. 

The  town  of  Lucknow,  Out.,  will  likely  purchase  the  electric 


light  plant  from  the  owners  and  install  a  modern  system.  Mr. 
11.  K.  .Strickland,  electrical  engineer,  of  Toronto,  has  the  matter 
in  hand  for  the  town. 

Mr.  H.  P.  Dwight,  general  manager  of  the  Great  North- West, 
ern  Telegraph  Company,  Toronto,  recently  returned  from  New 
\'ork,  where  he  conferred  with  the  Western  Union  Telegraph 
Company  in  respect  to  proposed  extensions. 

Mr.  Michael  Connoly,  of  Montreal,  has  secured  the  contract 
for  the  completion  of  the  works  of  the  North  Shore  Power  & 
Railway  Com|iany  at  Seven  Islands,  Que.  The  contracl  includes 
the  building  of  a  railway,  wharves,  pulp  mills,  etc. 


Glarkson  School  of  Technologu  '^'^"^  lotlllmr^.Y"'""""'' 

Tourses  leading  to  degrees  of  Bachelor  cf  Science  in  Civil, 
Electrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tuition  moderate. 

WM.  S.  ALDRICH,  Director 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  t  >  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  lo  do 
it  with  dispatch  and  at  a  reasonable  pi  ice.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

nave  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
f  ictory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  ti  iie.  Telephone  M^-in  3149. 
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Laurie  Engine  Company 


MONTREAL,  CANADA. 


Some  Laurie  Corliss 
Installations : 


-MP 


British  Columbia.  Electric 
Ry.  Co.        -        2.100  H.  P. 

Winnipeg  Electric  Street  Ry. 
Co.       -       -       2.200  H.  P. 

Toronto  Electric  Street  R.y. 
Co.       -        -       1,500  H.  P. 

Montrea.!  Street  Railway 
Co.       -       -       11.500  H.  P. 

Dominion  Iron  (SL  Steel 
Co.       -       -       2.400  H.  P. 

Cape  Breton  Electric  Tram- 
way Co.       -       1.200  H.  P. 


500  p.  H.  Laurie  Vertical  Cross  Compound  Electrical  Engine. 


LAURIE  CORLISS  ENGINES 

«ruNAPPROACHEo  FOR  ECONOMY,  EFFICIENCY  OR  REGULATION 
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THE  CANADIAN  CASUALTY  &  BOILER  INSURANCE 
COMPANY. 

This  company,  as  its  name  implies,  has  been  founded  for  the 
purpose  of  a  gfeneral  accident  business  as  well  as  boiler  insurance 
and  inspection,  and  has  in  the  short  lime  of  its  existence  already 
stablished  itself  well  in  the  insurance  world.  This  is  scarcely  to 
e  wondered  at  in  view  of  the  fact  that  the  directors  of  the  com- 
any  have  spared  no  endeavors  to  make  the  staff  of  the  I'onipany 
thoroug^hly  competent  and  efficient  one.  The  manayinj^  director. 


Wickens  at  the  head  of  the  engineer's  department  it  is  safe  to  say 
thAt  the  interests  of  the  insurers  will  be  well  looked  after,  as 
everybody  knows  iiow  important  is  periodical  inspection  by  a 
competent  and  experienced  engineer.  As  an  engineer  erecting 
and  operating  steam  plants,  Mr.  Wickens  brings  expert  practical 
knowledge  to  bear  upon  his  deliberations  as  chief  of  the  engin- 
eers' department  of  the  Canadian  Casually  and  Boiler  Insurance 
Com  pany. 

The  efficiency  of  the  engineers'  department  enables  this  com- 
|) my  to  extend  its  operations  in  a  way  few  other  companies  can 


Mr.  a.  M.  Wickens, 
Chief  Engineer  The  Canadian  Casualty  &  Boiler  Insurance  Company. 

Mr.  A.  G/C.  Dinnick,  himself  a  man  ot  great  business  experience 
and  ability,  has  a  special  gift  of  choosing  good  men  for  the  var- 
ious departments  of  his  institution.  The  chief  engineer  ot  the 
company,  Mr.  A.  M.  Wickens,  is  a  gentleman  without  a  peer  in 
fiis  profession.  Until  recently  he  held  the  position  of  chief  en- 
gineer of  the  Public  Works  Department  of  the  Ontario  Govern- 
ment, as  well  as  Inspector  of  Boilers  in  the  Government  Institu- 
tions. He  resigned  this  position  in  order  to  accept  the  appoint- 
ment offered  to  him  by  the  Canadian  Casualty  and  Boiler  Insur- 
ance Company  as  their  chief  engineer.     With  an  expert  like  Mr. 


Mr.  a.  G.  C.  Dinnick, 

Managing  Directoi   The  Canadian  Casualty  &  Boiler  Insurance  Company. 

follow.  The  company  is  in  a  position  to  give  expert  advice  upon 
the  erection  ol  any  kind  of  steam  or  electrical  plants,  a  feature 
which  interested  parlies  will  presumably  be  quick  to  take  ad- 
vantage of. 

The  public  have  been  quick  to  recognize  the  advantages  offered 
to  them  by  this  company,  and  the  amount  of  policies  written  is 
the  best  proof  of  this  conteniion.  With  the  energeiic  manage- 
ment and  the  practical  knowledge  combined,  the  Canadian 
Casualty  and  Boiler  Insurance  Company  is  sure  to  take  a  lead- 
ing place  in  Its  class  of  business  in  the  very  near  future. 


WE:  BUILID 

swliciiDoards  panel  Boards 


SEND   US  YOUR  SPECIFICATIONS 


We  also  msLnxjfacture  a  full  lirve  of  Knife 
Switches,  Time  Switches  and  the  Hill 
AutomsLtic  Switch    v    T)^    V    V    V  v 


The  Hill  Electric  Switch  Co.,  Limited, 


426  St.  Paul  Street 

MONTREAL 
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TRADE  NOTES. 
J.  C  Wilson  &  Company,  C'lli'nora,  Out.,  have  under  consliuc- 
lion  two  3^;-inch  vertical  "Little  Giant"  turbines  lor  Stuart  Bros., 
Mileliell,  Out.,  who  are  niakinj;'  some  improvements  in  their  flour 
mill. 

The  two  000  h.  p.  vertical  ci  oss-eompo.md  engines  which  the 
Kobb  Knvlineerin};  Company  are  supplying  for  the  Nova  Scotia 
Steel  Compan)  's  plant  ;»t  Sydney  Minos  will  be  lilted  with  the  new 
ArnistronjT  Corliss  valve  jjear  and  Robb  >;-overnors.  The  engines 
are  to  be  direct  connected  to  Canadian  General  Electric  gener- 
ators. 

J.  i.'.  Wilson  Company,  Glenora,  Ont.,  announce  the  follow- 
ing recent  shipments  of  "Little  Giant"  turbines.  Note  their  des- 
tination and  vou  will  see  how  fully  they  cover  the  country — Wm. 
Ilenstridge,  Notch  Hill,  B.  C,  a  6-inch  vertical  ;  Jno.  Warcup, 
Lemisurier,  0\ie.,  a  16-inch  vertical  ;  J.  H.  Mullen,  Bear  River> 
N.  S.,  a  12-inch  vertical  ;  Frank  Saunders,  Gander  Bay,  New- 
foundland, kn  iS-in.ch  vertical. 


form  the  annals  of  the  I'acific  Cable  project  in  which  from  first 
to  last  Canada  has  taken  such  a  conspicuous  part  ;  and  secondly, 
to  educate  and  mould  the  public  mind  in  all  the  King's  posses- 
sions around  the  world  in  respect  to  a  much  larger  subject  in 
which  Canada  with  the  whole  Empire  is  immensely  interested. 


PUBLICATIONS. 

The  General  Electric  Company  have  issued  a  neat  booklet 
descriptive  of  the  various  types  of  fan  motors. 

Messrs.  James  Hope  &  Sons,  of  Ottawa,  have  issued  a  new 
publication  entitled  "The  All-Red  Line,"  the  editor  of  which  is 
Mr.  George  Johnson,  Dominion  Statistican.  The  design  of  the 
publication  is  two  fold,    ist,  to  place  on  record  in  a  convenient 


SPARKS. 

The  electric  railway  from  Brantford  to  Paris,  Ont.,  was  open- 
ed on  May  12th.    The  fare  for  the  round  trip  is  thirty  cents. 

By  a  vote  of  79  to  i  the  ratepayers  of  Gravenhurst,  Ont.,  have 
decided  to  purchase  the  electric  plant  from  the  Gravenhurst 
K;iectric  Light  Company. 

Mr.  Judd  is  actively  pushing  the  preliminary  arrangements  for 
the  construction  of  an  electric  railway  connecting  Kingston, Gan- 
anoque,  Perth,  and  Lanark.  The  line  would  be  47  miles  in  leng'tht 
and  would  cost  about  $10,000  per  mile. 

A  new  system  of  telegraphy  has  been  tested  between  the  post 
offices  of  London  and  Glasgow.  By  the  new  method  twelve 
messages  can  be  sent  over  the  same  wire  simultaneously,  and 
the  number  can  be  doubled  by  the  duplex  method  of  transmission. 

Port  Colborne  and  Thorold  parties  have  asked  the  Dominion 
Government  to  incorporate  the  Erie  Ontario  Power  Company, 
The  bill  is  being  opoosed  by  the  Hamilton  &  Lake  Erie  Power 
Company,  on  the  ground  that  the  proposed  field  of  operations  is 
the  same  as  that  covered  by  their  charter  obtained  about  two 
years  ago. 


SWEDISH  CHARCOAL  IRON  SHEETS,  BARS,  RODS,  STRIPS  AND 

STAMPINGS. 

134  UPPER  THAMES  ST. 
LONDON,  ENG. 


Magnet  Forgings,  Slabs,  Bars 
in  the  Rough  and  Machined. 


TURNER  BROS., 


Telegraphic  Address,  'Sheetiron',  IyOndon.  Established  1870. 

MILD  STEEL  CASTINGS  FOR  MAGNETS  mfiGNET  steel  for  telephones 

Sole  Representatives  for  Canada;  Peacock  Brothers,  Canada  I,ife  Buildings,  Montreal. 


Discs  over  5  feet  diameter 
l»  and  Plain  Circles 
Sheets  up  to  661in  wide. 


Dick^Kerr  &  Company 


ILI3VCITEID 


IB* 


Hea.d  Office  :  110  Cai\r\oi\  Street,  LONDON.  E.  C.  ENGLAND 

Canadian  Agent's  Office :  332  King  Street.  KINGSTON.  ONT. 
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WINDING  OF  WESTINGHOUSE  TRANSFORMERS. 

Oil-insulated  self-cooling  transformers  may  be  wound  for  prac- 
tically any  voltage  desired.  The  following  high  tension  voltages, 
however,  have  been  adopted  as  standard:  2200,  6600,  11 000, 
16500,  22000,  33000  and  44000.  Taps  are  brought  out  from  the 
high  tension  winding  for  three  lower  voltages.  This  provision 
makes  it  possible  to  use  duplicate  transformers  at  both  ends 
of  the  transmission  line,  the  taps  on  the  lowering  transformers 
accommodating  them  to  the  reduced  line  voltage.  The  follow- 
ing table  shows  the  exact  voltages  for  which  Westinghouse 
standard  transformers  are  wound: 

Standard  Voltages  for   Oil-Insulated  Self-Cooling 


2200 
2100 
2000 
1900 


6600 
6300 
6000 
5700 


1 1000 
10500 

lOOOO 

9500 


Transformers. 
16500  22000 
15750  21000 
1 5000        2  0000 
14250  19000 


33000  44000 

31500  42000 

30000  40000 

28500  3S000 


Transformers  of  a  capacity  not  exceeding  150  k.  w.  may  be 
wound  for  voltages  as  low  as  50,  and  the  larger  transformers  for 
voltages  as  low  as  100.  Either  or  both  windings  may  be  divided 
into  two  equal  parts  so  arranged  as  to  permit  either  series  or 
multiple  operation,  the  change  being  effected  by  a  simple  rear- 
rangement of  connectors  on  the  terminal  block.  Taps  may  be 
brought  out  from  the  low  tension  winding  for  ample  variation  in 
both  voltage  and  ratio,  and  are  provided  for  a  total  of  five  volt- 
ages, full  voltage,  5  per  cent,  and  10  per  cent,  less  than  full  volt- 
age, half  voltage,  and  5  per  cent,  less  than  half  voltage. 


As  showing  the  remarkable  extension  of  street  railways  and 
electric  railways  in  the  United  States,  the  census  preliminary  re- 
port of  that  country  on  that  subject  is  eloquent.  Itjshows  that  in 
the  last  ten  years  their  mileage  fas  increased"  187.85  per  cent., 
the  number  of  passengers  carried  137.94  per  cent.-^  (i|The  mmiber 
of  miles  operated  by  animal  power  shows  a  decrease  of  95.42  per 
cent.,  259_miles  being  so  operated  at  the  present  time. 


PacKarfl  Tyoe  "G"  Recorflino  mil  mm 


The  immense  number  of  orders  we 
have  filled  in  the  past  iSmonlhs  for  this 
meter  illustrated  here  is  ample  proof  of 
its  superiority. 

It  is  urquestionably  the  most  sensi- 
tive meter  on  the  market  as  well  as  the 
fairest  to  both  consumer  and  central 
station,  and  station  managers  who  de- 
sire pay  for  all  current  consumed  and 
no  more  will  do  well  to  investigate  the 
merits  of  type  "G". 

Its  sensitiveness  can  be  no  better 
illustrated  than  in  the  fact  that  it  will 
measure  the  current  consumed  when  a 
Hylo  Lamp  is  burning  on  its  baby  fila- 
ment. 


The   Packard  Electric  Co.,  Limited, 

Montreal  St.  Catharines 


Direct  Current  Multipolar 
Generators 


Direct-Connected  to  a  throttle- 
governed  Sleeper  Engine. 


INDEPENDENT  UNITS 

For  vour  FACTORY,  your  SAWMIlL,  your  STORE,  your 
YACHTS  and  your  STEAMERS,  your  COUNTRY-HOUSE 
or  your  HOTEL. 


The  armatures  will  not  heat. 
The  commutators  will  not  spark. 

The  control  is  automatic,  there  is  no  fluctuation  of  light. 
Taken  altogether  they  are  the  most  efficient  and  the  most 

perfectly  automatic  units  ever  offered. 
Compact  and  light — space  and  weight  minimized. 


Write  us  for  particulars,  catalogs  and  prices. 


The  SLEEPER  ENGINE  COMPANY,  Limited 

Office  and  works,  corner  Darling  t>.f\d  Notre  Datme  Streets.  Montreal 
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LEGAL  DECISIONS. 

Orr.vw  A  Ki.Ki  iKU'  c'vVmi'anv  \s.  Hikks 
\  Si'ss. -Tliis  was  a  lest  case  wlioiein  the 
Ottawa  Kleeiric  Company  wished  to  ascer- 
tain whether  the  contracts,  which  are  made 
with  customers,  are  equally  bindini^  upon 
their  custmers  as  upon  the  company.  In 
this  case  Messrs.  Hirks  &  Sons  had  had 
some  negotiations  with  the  conip;»ny  with 
a  view  to  some  changes  in  the  arrang'e- 
menis  and  on  this  account  held  that  the 
contract  had  been  voided  and  that  it  was 
otherwise  informal.  The  court  sustained 
the  company'sclaims.and  there  will  now  be 
no  doubt  as  to  their  ability  to  enforce  the 
contracts  which  are  made  with  customers. 

Orr.wvA  Electric  Co.  v.  City  of  Ot- 
tawa.— \.  B.  Ayles worth,  K.  C,  and  T. 
McVeity  (Ottawa),  for  defendants,  appeal- 
ed from  judgment  of  Boyd,  C.  ( i  O.  W. 
R.  508),  allowing  appeal  of  plaintiffs  and 
dismissing  appeal  of  defendants  from  re- 
port of  local  Master  at  Ottawa.  The  ac- 
tion was  brought  by  plaintiffs  to  recover 
SiS,(>69.50,  alleged  to  be  due  by  defend- 
ants, for  electric  lighting  of  the  City  of 
Ottawa  under  a  contract.  The  contro- 
versy was  as  to  the  legal  relationshi|>  of 
the  parties  in  consequence  of  the  destruc- 
tion of  the  works  of  plaintiffs,  in  common 
with  a  large  part  of  the  City  of  Ottawa, 
by  the  great  fire  in  April,  1900.  The 
Chancellor  read  the  contract  as  meaning 
that  if  no  light  was  furnished  from  unfor- 
seen  accident  there  was  to  be  no  pay  and 
no  penalty  during  such  time;  »vhen  light 
began  to  be  furnished  pay  began  pro  tan- 
to,  the  company  all  the  while  being  in  no 
default. 


Mr.  George  Foss  is  superintending  the 
installation  of  the  municipal  electric  plant 
at  Windsor  Mills,  Que. 

It  is  the  intention  of  the  Engineers'  Club 
of  Toronto  to  make  a  two  days'  visit  to 
Peterboro  this  summer,  to  inspect  the 
hj'draulic  lift  lock  now  nearing  completion 
and  other  engineering  features  in  the 
vicinity  of  Peterboro.  Mr.  J.  A.  Culver- 
well  has  promised  to  provide  a  trip  by 
steamer  on  the  back  waters,  and  it  is 
probable  that  a  formal  reception  will  be 
tendered  the  society  by  the  Council.  The 
date  of  the  visit  has  not  yet  been  fixed. 
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Sole  Makers  of  the 


Which  are  the  best  for  all  ma- 
chinery bearings,  also  wire  and 
bar  solder.  We  purchase  scrap 
copper  wire  and  brass  scrap. 


Syracuse  Smelting  Works 

MONTREAL,  P.  Q. 
Head  Office  American  Works,  94  Gold  St., 
New  York  City. 


V  T  H  E    V"  ^• 


TR.ITON" 

 MARINE  

Gasoline  Engine 

Simplest,  Safest  aLnd 
Most  R^eliaLble. 

Hamilton  Motor  Works 

HaLmilton,  CainaLdaL. 

asS   Catharine   Street  North. 


'Engines  in  successful  operation  from 
Halifax  to  Vancouver." 


CHASE-  SHAWMUT  COMPANY 

390  Atlantic  Avenxie.  BOSTON.  MASS. 


MANUKACTURBRS 
OF  


E^lectrical  Specialties 


RELIABLE 


DURABLE 


EFFICIENT 


ECONOMICAL 


"Shawmut"  Tested  Fuse  Wire  and  Links 
"Siiawmut"  tnchsed  Indicating  Fuses 
"Shau/mut"  Junction  and  Ou1let_Boxes 
'  •Shawmu '"  h. exible  Rail  Bonds  '  -i' ^■"J 
"Shawmut"  and  "Monadnoch"  Switches 
"Chase"    Nipples    and   Flexible  Conduit 
^   Couplings 


"Boston"  Cable  Hangers 
"Cushing"  Theatie  Switchboards 
"Cushing"  Stage  Lighting  Appliances 
Switchboards  and  Panel  Boards 
Electrical  Repairing 


RRGISTERED  1901. 


KING  EDWARD  DYNAMO  and  MOTOR 


BUILT  ONLY 
BY  THE.  .  . 


CONSOLIDATED  ELECTRIC  CO.,  Limited. 

9  and  II  Court  Street.  TORONTO. 


Cold  Water  Paint  for  Outside  and  Inside  Use. 


Weather  Proof. 
Fire  Proof. 

Standard ;  Matchless  Quality. 


Duratble. 


White  and  Colors. 
COLOR  CARDS  AND  PARTICULARS  FROM 


W.A.  FLEMING  &  CO., 

771  Craig  St.,  Montreal. 
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SPARKS. 

The  contract  for  building  the  tunnel  at  Niagara  F'alls,  Out.,  for 
the  Toronto-Niagara  Power  Company,  has  been  awarded  10  Mr. 
A.  C.  Douglass,  who  has  carried  out  many  similar  undertakings. 
The  tunnel  is  to  be  2,100  feet  long,  with  a  sectional  area  of  514 
feet. 

Mr.  J.  H.  Nellis,  acting  for  the  city  of  Woodstock,  Ont.,  re- 
cently issued  a  writ  against  the  Woodstock,  Thames  Valley  & 
Ingersoll  Electric  Railway  Company  declaring  that  the  company 
had  forfeited  its  franchise  and  right  on  account  of  not  completing 
the  road  to  the  east  end  of  the  city. 

The  city  of  Winnipeg  is  to  have  more  light  on  its  streets,  for 
which  purpose  it  has  been  decided  to  purchase  a  new  dynamo 
with  a  capacity  of  50  arc  lights.  Mr.  F.  A.  Cambridge  has  re- 
ported that  the  cost  of  operating  the  electric  lighting  system  for 
the  fiscal  year  ending  April  30,  1903,  was  $25,191.88. 

The  strike  of  the  employes  of  the  Montreal  Street  Railway  has 


been  declared  off,  the  company  winning  on  every  point.  While 
the  strike  was  in  progress  a  partial  service  was  furnished,  and  as 
just  punishment  was  meted  out  to  the  rioters,  the  strikers  soon 
realized  that  it  would  be  unwise  to  continue  the  fight. 

Incorporation  has  been  granted  to  the  Stark  Electrical  System, 
Toronto,  with  a  capital  of  $60,000.  The  provisional  directors 
are  Messrs.  A.  M.  Stark,  Herbert  Waddington,  Henry  Blachford, 
J.  C.  Gardner,  and  W.  N.  Dollar.  The  compan}-  will  manufac- 
ture the  Stark  device  for  supplying  telephone  communication, 
power  and  light  over  the  same  circuit. 

A  branch  chapter  of  '.he  .American  Institute  of  Electrical  Engin- 
eeis  has  been  instituted  at  the  rooms  of  the  Engineers'  Club  of 
Toronto.  The  following  arc  the  officers  :  J.  A.  Kammerer,  chair- 
man ;  Prof.  Rosebrugh,  vice-chairman  ;  R.  A.  MacKeen, 
secretary  ;  Executive  Committee,  W.  C.  Hawkins,  of  Ham. 
ilton,  J.  Kynoch  and  Prof.  Rosebrugh,  of  Toronto.  Reg- 
ular meetings  will  be  he'd  at  the  engineers'  club  rooms. 


Can  You 


Tell-a-Phone 

When  You  See  One  ? 

May  be  you  don't  know  about  the  good  thiTigs  we  are  making. 
They  combine  all  the  latest  improvements,  unique  designs. 

TELEPHONES  OF  EVERY  DESCRIPTION 

WE  GUARANTEE  ALL  OURIGOODS    TRY  US 

W  SAYER  ELECTRIC  COMPANY 

12  and  14  Beaver  Hall  Hill.  MONTREAL,  Que. 


FOR  SALE 


1-75  K.W.  S.K  C.  Generator,20oo-iooo  volts,8ooo 
alternalions,  will.  2^  K.W.  Exciter  and  Station 
Apparatus  complete. 

1-5  H.P.  S.K.C.  Motor,  Sooo  Alts  ,500  volts, with 
necessary  Transformer  iooo-2000-soo. 

1-25  K.W.  K.  R.  Co.  B  ipolar  IJ.  C.  Dynamo, 
wound  for  110  volls.  with  sliding  base,  jmlley, 
brushes,  etc  ,  complete. 

2~i2'/i  K.W.  N.  E.  Co.  Manchester  Type  Motor, 
wound  for  250  volts,  with  base  and  pulley  com- 
plete. 

The  above  apparatiis  is  all  new  and  can  be 
seen  at  the  Hamilton  Electric  I.ight  &  Cataract 
I'ower  Co  s.  Catliarine  sheet  station,  Hamilton. 
Will  be  sold  en  bloc  or  separately.  For  prices 
and  terms  address 
THE  VOL,TA  EI<ECTRIC  STORAGE  CO., 
39  James  street  South. 

Hamilton,  Ont. 


Please  mention  the  CANADIAN  Electric.m 
News  when  corresponding  with 
advertisers. 


Sovereign  Oil  Go. 

Sovereign  Brand 

Highest  Grade  in  Cylinder 
Oils,  Eng-ine  Oils,  Machine 
Oils,  Turps,  Boiled  Oils,  Raw 
Oils,  Etc  

r  K  Y 

POWDERED  BOILER 

(THE)  COMPOUND  (BEST) 

SOVE,RE,ION  OIL  GO.  Toronto 


A  li.C.Tode,4th  >V  ■.tli 
l'"or  Caliles  "Pliilips  Eind- 
hoven." 

The 

London 

Sianflard 

Lamp 

Manufactnred  by 

Philips  &  Co* 

AT 

EINDHOVEN,  (Holland.) 

Maximum  I.iijht  at  Mini- 
niMir  Cost,  couDlcd  with  nn- 
equalled  Duraliilily. 

High  and    Low  Voltage 

Lamps. 
Traction  Lamps 

(Specially  constnicted  for 
rnnniuK  in  .Series.) 

Candle   Flame  Lamps 

High  Candle  Lamps 

Globular  Lamps 

Tubular  Lamps 

Diamond  Lamps 

Reflector  Lamps 

Etc.,  Etc. 

Illustrated  Catalogue  free  on 
application. 

Paily  Output  30,000  lamps 
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OPERATING  FAN  MOTORS. 
In  regard  lo  tho  eiKiuiiy  ol  "J.  K."  in  May  number,  ;i  sub- 
scriber writes  :  He  will  find  a  125-ej'cle  motor  lias  8  poles.  Hy 
cuttinii  each  alternate  one  out,  making  the  fields  4  pole,  and 
then  re-A-indiiig,  he  can  get  a  fair  slow  speed  60-cycle  fan,  but 
commerclallv  this  would  not  pay.  .As  to  D.  C.  motor  running  on 
.-\.  C  ciicuit,  as  most  D.C.  of  any  size  are  cast  and  not  laminat- 
ed, he  will  likely  burn  out  his  D.  C.  fan  motor  on  A.  C.  current, 
but  if  he  used  a  small  battery  motor  of  say  6  volts  and  put  a  suit- 
able lamp  in  series,  he  could  run  such  a  D.  C.  motor  on  A.  C. 
current  of  any  frequency.    This,  hosvever,  is  poor  efficiency. 


You  might  as  well  try  to  conduct  a  business  without  advertising 
as  to  operaio  machinery  without  oil. — Printer's  Ink. 

.■\  committee  ol  ihe  City  Council  of  Almonte,  Ont.,  has  recom 
mended  that  the  price  of  domestic  lighting  be  reduced  from  J/3 
to  }i  a  cent  per  lamp  per  night,  and  that  a  reduction  of  25  pe"" 
cent,  be  made^in  the  cost  of  commercial  light  ;  also  that  the  in- 
candescent lamps  be  in  future  sold  at  cost  price,  namely, 20  cents 
each.  It  is  probable  that  at  some  future  time  the  power  for  the 
electric  light  plant  will  be  further  developed  to  allow  the  com- 
mittee to  carrN  jiiore  lights. 


A  Fine  Catalogue  of 
Nugent's  Pal.   Oiling  Devices  and  Treatise  1 
"How  to  Oil  an  Engine" 
will  be  sent  free  of  charge  upon  request'. 


Write  to 

Wm.  W.  Ntrgent  &  Co. 

26-28    W.  Randolph  Street, 
CHICAGO.  U.  S,  A. 

(Mention  this  paper.) 


When  corresponding  with  advertisers  please  mention 
the  Electrical  News. 


i  C.  G.  Young  Co. 


Manufacturers 

RUBBER  STAMPS 

Cor.  Yonge  and  Adelaide 
Streets, 

TORONTO 

Send  for  ( Jiiolations. 


TUG  flkron  insulator 

&  MarDlG  Go. 

MANI  F.ACTI  RERS  OP 

Standard  Electrical 
Porcelain  Wiring 
Tatses,  Knobs^  Cleats, 
and  Porcelain 
Specialties 

AKRON,  OHIO 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 
The    recognized   medium   for  auvertise-  I 
ments  tor  Tenders. 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

In  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MOITTREAL  and  TORONTO 

Circulates  in  Every  Province. 


klCCNSCC  or  THE 
WHlTNCy  CLECTHIC  tHSTRUNeirr 
COMPANY^  PATCMTS 
IN  CANADA. 


SHERBROOKE  QUE, 


in  SUCCESS 


This  boiler  has  been  built  by  us  for  several  years,  and  is 
used  from  the  Atlantic  to  the  Pacific  with  the  most  satisfactory 


SAVES 
FUEL 


results. 

It  has  an  internal  fire  box  so  that  no  heat  is  lost  by  radiation 
or  by  air  leakage,  and  the  water  circulation  is  rapid  and  con- 
tinuous. 

EASILY  Two  settling  chambers  are  provided  for  collecting  deposits  of 

CLEANED    scale  and  all  parts  of  the  boiler  are  accessible  for  cleaning. 

ROBB  ENGINEERING  CO.,  Limited, 

Amherst,  N.  S. 


Agents:   WILLIAM  McKAY, 

19  McKenzie  Crescent,  Toronto. 


WATSON  JACK  &  COMPANY, 

7  St.   lielen  St.,  Montreal 
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Filled  With  Good  Things 


Try  Them  and  You  Will 
Use  No  Other 


The  Sterling  Electrical  Manufacturing  Co. 


WARREN.  OHIO 


J.  A.  KAMMEBEB,  Toionto,  Canada 


TELEPHONES 


A  TIME  SWITCH 


For  throwing:  lights  oft"  at  any  ilo- 
sired  time.  Sure  in  action,  inexpen- 
sive. Soinetliinj^  the  geneial  pubhc 
want.  No,  question  "about  it.  Sold 
to  the  trade  at  $5.00.  A  money 
maker. 

Hotel  or  I'rivatc  Telephones.  Central  ICnergy  Iiitercoimnuuicalue  telephones. 

We  manufacture  TlvI,KPirONl<:S  and  S\Vl'rCHIU)ARI\S  for  all  purposes  and  places.  We  shape  oui  phones  to  your  own  idea's  and  claim  to  have  the 
most  np-to  date  phones  in  design  and  workmanship  ever  manufactured  in  CAN.XD.V. 

WE  HAVE  A  WEAKNESS  FOR  ANYTHING  IN  THE  TELEPHONE  LINE. 


V  V  V  V 


"WfilTE    XJS   IF    YOtJ    ARE    IIsTTEKEST JEID    v  V>  V 


The  Sayer  Electric  Company, 


12-14  Beaver  Hall  Hill, 


Montreal 
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SPARKS. 

Tito  Cily  Council  of  Ciodericli,  Out.,  propose  to  issue  $3,000  of 
Jcbenliirfs  for  llio  pur».-li;iso  of  electric  lii;lit  meters. 

The  L'nion  Telephone  C'onip.uiy  pui  (>ose  iiislalliug  iiiiproveti 
systems  ;»t  Perth  and  .-\ndover,  N.  H.,  this  summer. 

The  Canailian  deneral  Itlectiic  Company  have  seeuied  the 
contract  loi>  supplyinjj  .',000  li^'-lil  ijeiierators  for  tlie  electric 
plant  owned  by  the  town  of  Midland,  Ont. 

The  C'ily  Clerk  of  W  innipeg,  Man.,  desites  tender.s  by  June 
Sth  lor  luinishinij  one  100  liijht  direct-current  dynamo,  50  ilirecl- 
current  enclosed  arc  lamps,  42  lamp  hanj^ers  and  five  miles  of 
No.  0  B.      S.  wire. 

The  Council  of  Teterboro,  Ont.,  have  offered  the  Peterboro 
Light  &  Power  Company  a  contract  for  ten  )'ears  from  the  lime 
of  the  expiration  of  their  present  contract,  for  supplying  120  or 
more  2.000  candle  power  arc  street  lights  at  $50  a  lamp  per  year, 
the  company  to  pay  the  town  $400  a  year  rental  for  the  privilege 
of  having  their  poles  on  the  streets,  and  the  contract  per  year  to 
include  Ashburnham  in  case  the  municipalities  are  united  or  any 
other  additions  to  the  town. 


MICA  h  ROCK  DRKLS 

Miiu  i  s  and  exporters  of  Electrical  Mica,  and  sole  agents  for  Jackson 
Hand  Power  Rock  Drill  and  Box  Electric  Reck  Drill  for  Canada. 


JOHNSON,  WILLATS  &  CO., 


19a  King  Street  West. 
TORONTO. 


THIS  SYSTEM  IN  YOUR  OFFICE 

means  less  work  and  less  worry — few  mistakes  and 
no  overtime.    No  matter  what  your  business  or  pro- 
fession, you  should  learn  about  it  and  at  once. 
Ourcxpcrtstocrctheriiave  written  a  bonk— Shaw-Walker  Svstems 

-'.nrl  YOU  sh.mKI   rca.l  it.     Semi  {..r  ,i  copy  to-ilay.     It  is  free. 

THE  SHAW-WALKER  COMPANY,  Muskegon,  Michigan. 


TRADE  WITH  ENGLAND 

Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  166,  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(.Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 

Greer  Tested  Fuse  Wire 


EICI  SPOOL  IS  PICKED  11 

Full  weight  guaranteed  to  each  spool. 
Warranted  to  be  al)solutely  uniform,  reliable 
and  accurate.    Send  for  catalog. 


THE  GflNflDlflN  HEINE 
SHFETY  BOILER  GO. 
JOHN  J.  MAIN,  ^TAZr' 

Esplanade,  0pp.  Sherbourne  St.,  Toronto 
HIGH  CLASS 

Water  Tube 
Steam  Boilers 

lor  all  pressuies,  duties  and  fuel. 
From  75  to  600  h.  p.  each.    N.  B. — We  do 
not  make  small  boilers. 

References  :—  The  Toronto  Electric 
Light  Co  ,  Limited  ;  The  T  Eaton  Co. 
Limited  ;  The  Massev- Harris  Co  ,  Limited, 
The  Gulta  P'ercha  Rubber  &  Mfg.  Co  , 
Dominion  Radiator  Co.,  I  entral  Prison, 
Foresters'  Temple,  Toronto  City  Hall, 
where  boilers  may  be  seen  working. 


ALUMINUM 

ELECTRICAL    COND  UCTORS 


FOR 


RAILWAY  FEEDERS  AND 
TRANSMISSION  LINES.  

INGOTS,   SHEETS,   WIRE,   TUBING,  CASTINGS. 

I'rices  with  full  information  oil  application. 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 


TELEPHONES 


We  manuf  icture  TELEPHONES  for  all  hinds  of  service; 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument,  perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 


HARVARD  ELECrRIC  CO.,    John  Starr,  Son  &  Co.,  Limited 


224  226  South  Clinton  Street 

CHICAGO,  ILL. 


P.  O.  Box  448 


HALIFAX,  N.  S. 
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JOHN  FORMAN 

Eleetrieal  Lighting 

Supplies 


TRANSFORMERS 


METERS 


CUrM4NN  RECOROINC  WiTTMElIRl 
V3LTS  Ea  iMPCREs  03  CYaes  SB 
SJNCAMO  ELECTRIC  COMPINY 
SPRINCFIELO. ILLINOIS. U.S.*. 


The    Type  R  " 


TKe  **  Guttmann 


99 


Combines 

Durability,  Safety  and  I^Oiciency. 

Built  of  Best  Workmanship. 

Higii  Kfficiency  on  Overloads. 

Small  Temperature  Rise. 

Good  Reg'ulation. 
Are  Moisture  Proof. 

Have   Interchanifeable  Primaries 
and  Secondaries. 


Is  of  tlie  Sealed  I  \  pc. 

Is  Correct  on  all  loads  from  two 
per  cent,  of  its  capacity  to  fifty 
per  cent,  overload. 

Its  Accuracy  is  Independent  of  the 
Character  of  Load  whether  In- 
ductive or  Non-inductive. 

Dust,  Insect,  Moisture  and  Water- 
proof. 


Write  Us  For  Quotations. 


708-710  CRAIG  STREET. 

MONTREAL 
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ONTARIO   ASSOCIATION   OF  STATIONARY 
ENGINEERS. 

The  elevei\ih  .iitiuial  convi'iuiod  of  the  Ontario  Association  of 
Sliilionary  Knijineers  was  held  in  Toronto  last  month.  About  70 
meniber>i  wers  piesent   from   Kini;sloii,   Ottawa,  Howmanville, 


Sarnia,  London,  Brantford,  Hamilton  and  Orillia.  Very  en- 
coin-a>fing  reports  were  submitted  by  the  registrar  and  treasurer. 
The  election  of  officers  resulted  as  follows  :  — President,  Chas. 
Moseley  ;  vice-president,  J.  G.  Bain  ;  treasurer,  A.  M.  Wickens; 
registrar,  W.  G.  Blackgrove.  The  next  meeting  will  take  place 
in  Brantford. 


Platk  2.  Sectional  \'iew  of  Filter. 


OIL  FILTERS 

The  Dominion  Oil  Filter  and  Extractor 

Is  the  only  perfectly  Automatic  Oil  Filter  and  Extractor  known.  It 
depends  entirely  upon  natural  laws  for  the  performance  of  its  work.  No 
charcoal  or  other  solid  filtering'  material  is  used.  The  simplicity  of  its 
construction,  coupled  with  the  thoroughness  of  its  work,  is  a  marvel  to 
mechanical  engineers.  Oil  that,  ordinarily,  could  be  used  but  once, 
owing  to  its  dirty  and  itnpure  condition,  is  made  once  again  commer- 
cially pure,  thoroughly  free  from  grit  or  other  contaminating  material, 
and  as  its  lubricating  quality  has  not  been  impaired  it  may  be  used  over 
and  over  again,  thus  resulting  in  an  enormous  saving  in  the  cost  of 
lubricants. 

CYLINDER  OIL 

By  connecting  our  filter  with  the  drain  pipe  of  your  heater  you  can 
save  80  per  cent,  of  your  cylinder  oil. 

Write  For  Catalogues. 

Gyeipii  Foundm  Goinpanu.  ooeipii.  on. 


ARC  LAMPS 

Generators  and  Motors 
Lightning  Arresters 
Lacey  Current  Controllers 
Alpha  Specialties 


Switchboards,  Transformers, 

Lamps,  Flexduct 
Porcelains  for  all  purposes 
Wires  and  Cables 


TlieR.E.T.Prinoi6Go.,Lww 


ELECTRICAL  APPARATUS 
AND  SUPPLIES      ^  ^ 


St.  John,  N.  B.  Montreal 


Toronto 
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Sizes 
Ready  for 
Immediate 
Shipment 


THE  McEWEN  ""^  '^T. 


AUTOMATIC 


In  Single  and  Compound  Units. 

NO  BE.TTBR  HIGH  SPBBD  BNGINE.  BUILT. 


V1/ATER06IS.  BRANTFORD,  CANADA 


Are  You  Satisfied 

With  the  dividends  earned  by  your  plant  last  year  ?     If  not 
why  not  increase  them  this  year  by  a  good  motor  load. 


Wc  can  furnish  yon  with  Single  Phase  Self-Slartirvg  Alternak.tirvg  Cvir- 

rent  Motors  in  sizes  '4  to  35  h.  p. 

Wc  also  manufacture  Switchboard  and   Portable  types  of  Instruments.  Transformers 
for  lighting,  motor  work  and  power  transmission. 

Wagner  Electric  M*f' g.  Co., 

ST.  LOUIS,  IVIO.,  U.  S.  A. 


Montreal  Office. 


MercKarvt's  Bank  Biiildinti. 


/ 


ANNOUNCEMENT. 

.Mu.w  Ai  KKK,  May  i6th,  1903. 

The  constantly  incieasinjf  demand  lor  Cliristensen  air  brakes 
and  "Ceco"  electrical  macliinery  has  made  a  clianije  of  our  or- 
ganization necessary.  To  accomplish  this  result,  the  owners  of 
the  slock  of  this  company  have  organized  the  National  Electric 
Company,  and  the  assets,  good  will,  etc.,  of  this  company  have 
this  day  been  transferred  to  the  National  Electric  Company;  the 
purposes,  ownership,  management  and  control  of  the  new  com- 
pany are  identical  with  those  of  the  old. 

We  desire  and  solicit  a  continuance  under  our  new  name  of 
the  s.Tlislactory  relations  which  have  heretofore  existed  between 
us  .md  the  trade. 

Yours  very  truly, 
Christensen  Engineering  Company. 


June,  1903 


THD  "KING  EDWARD." 

The  Consolidated  Electric  Co.,  Ltd.,  whose  advertisement  of 
the  "King  Edward"  dynamo  and  motor  appears  in  this  issue, 
wish  to  extend  their  greetings  to  the  members  of  the  Electrical 
Association  as  well  as  the  readers  of  the  News.  The  company 
solicit  an  investigation  by  all  those  interested  in  using  electrical 
power.  The  "King  Edward"  is  giving  universal  satisfaction. 
None  but  skilled  workmen  are  employed  at  the  works  of  this 
company,  and  the  very  best  material  enters  into  all  their  output. 

Perfect  mechanical  and  electrical  designs  give  results  which 
prove  the  machines  to  be  of  the  greatest  possible  efficiency. 

Speaking  to  the  manager  of  this  company,  he  said  a  burn-out 
was  an  unknown  thing  to  them.  This  speaks  well  for  careful 
insulation. 

The  Consolidated  Electric  Co.  would  be  glad  to  welcome 
visiting  delegates  to  the  Electrical  Convention  at  their  works,  9 
and  II  Court  street,  Toronto. 
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PACKARD 

TRANSFORMERS^ 


The  cut  herewith  shows  the  coils  and  core  ol 
Packard  Type  "R"  transformer  before  placing  in 
ihe  case. 

In  point  of  insulation  no  transformer  yet  m.ide 
surpasses  type  "R".  The  insulation  is  by  niicanite 
troughs,  owing  to  its  cost  a  feature  heretoforo 
eliminated  in  transformer  construction. 

With  alow  difference  in  potential  between  wind- 
ings owing  to  the  use  of  narrow  and  very  deep 
coils — with  this  superior  insulation  type  "R"  is  not 
only  Ihe  safest  transformer  to  use  but  is  the  cool- 
est in  operation  and  most  economical. 

Our  transformer  catalogue  will  tell  you  of  other 
superior  points  in  type  "R". 


Montreal 


St.  Catharines 


THE  BANNER  ELECTRIC  COMPANY 

YOUNGSTOWN,  OHIO.  U,3.n. 


MANUFACTURERS 
OF    :  :  : 


Incandescent  Electric  Lamps 

Combination  Entrance  Switches  and  Plu^  Cut  outs 

Automatic  Time  Switches 

Main  Line  Fuse  Plugs 

Terminal  Lugs,  etc.,  etc. 


Everything  first-clas.s  and  fully  guaranteed.  :o:         :o:  :o:  Inquiries  solicited 
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AnLi\ouncement 


The  Canadian  Casualty  and  Boiler  Insurance  Company, 
with  Head  Office  at  the  north-east  corner  of  Adelaide  and  Vic- 
toria Streets,  Toronto, has  recently  been  formed,  with  a  subscribed 
capital  of  Half  a  Million  Dollars,  and  has  made  the  necessary 
Government  Deposit  to  inspect  and  to  insure  Steam  Boilers. 

By  insuring  your  Boilers  in  the  Canadian  Casualty  and 
Boiler  Insurance  Company,  you  may  consult  and  receive  infor- 
mation free  of  charge  upon  all  questions  pertaining  to  Steam 
Boilers,  Boiler  Rooms,  Engineers,  and  Installation  of  Steam 
Plant,  its  care,  maintenance  and  fuel  consumption. 

Such  service  as  this  pays  and  pays  well  in  the  end.  May 
we  tell  you  about  our  plans  and  rates  ? 

We  will  send  you,  for  the  asking,  our  booklet  entitled  "To 
Users  of  Steam  Boilers"  if  you  will  write  us  on  your  business 
stationery. 

We  are  also  duly  licensed  to  transact  Elevator  Insurance, 
Sprinkler  Leakage  and  Personal  Accident  Insurance. 

It  would  pay  you  to  write  us  for  information  before  placing 
your  business  elsewhere. 


The  Officers  of  the  Canadian  Caswalty  and  Boiler  Insurance 

Company  are  : 


ALEXANDER  SUTHERLAND,  D.  D.,  -  - 

H.  N.  BATE,  Esq., 

Director  Bank  of  Ottawa 

Director  Royal -Victoria  Life  lusurance  Co. 
W.  S.  DINNICK,  Esq., 

Vice-President  and  Managing  Director 
Standard  Loan  Company 


President 


Vice- 
Presidents 


Managing  Director,  A.  G.  C.  DINNICK 


HAMILTON  OFFICES 
45  King  Street  West,  Hamilton 


Chief  Engineer,  A.  M.  WICKENS 
Superintendent  of  Agencies,  J.  G.  BEAM. 

MONTREAL  OFFICES 
Temple  Bviilding,  MontreaLl 


HEAD  OFFICES 

Cot.  Adelaide  and  Victoria  Streets,  TORONTO 
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The  Henderson  Roller  Bearing^ 

Marvvifactviring  Company,  (Limited) 

Hoad  Office:  Temple  Building  TORONTO  FaLClory  :  66  Esplanade  W. 


MANUFACTURERS  OF 


ANTI  FR.1CTION  BEAR.INGS 

For  SHAFTING,  CARRIAGES,  AUTOMOBILES,  BICYCLES,  STREET 
CARS  and  RAILROAD  BEARINGS 

and  all  manner  of  light  and  heavy  journals.  The  Company  is  now  manufacturing  street  car 
and  cnhcr  Hearino^s  at  their  new  premises,  66  Esplanade  Street  West. 

The  Henderson  R.oller  Bearing 

provides  for  perfect  alignment  of  the  rollers  ;  bearing  surface  in  proportion  to  the 
weight  ;  anti-friction  end  thrust  device  ;  adaptability  to  all  sizes  of  journals. 

The  Bearings  are  manufactured  in  Canada.     Numerous  testimonials  might 
be  oiven  of  their  success.    All  Bearings  guaranteed. 


TRANSFER  T. 

Running  10  months,  carrying  up  to  95  t( 
saving  75  per  cent,  of  power. 

Having  proven  its  merit  the  Grand  Trun 


THREE- WHEEL  TEST. 


BLE  AND  ENGINE. 

ns  weight,  without  lubrication,  without  attention 

:  want  more  of  them  installed. 

Electric  Power  asers  will  find  it  to  their 
advantage  to  investigate. 

Steam  Railways  can  increase  their  hauling 
capacity  by  using  these  Bearings  as  well  as 
save  90  per  cent,  of  oil.  The  Model,  a  cut  of 
which  is  shown  on  the  left,  illustrates  by  compari- 
son the  vast  superiority  of  the  Roller  Bearing- 
over  either  Ball  or  Journal  Bearing. 


WE  MAKE  A  SPECIALTY  OF 

Moiors  a"fl"ifli^«Macliinero 

For  Price  List,  Booklet  and  other  particulars 
write  the  Company  or  call  at  the  office,  where 
models  may  be  seen. 
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ESTABLISHED  iS4y- 


Chari.es  F.  Clark, 

President. 


Jared  Chittenden, 

Treasurer 


BFtADSTREET'S 

Capital  and  Surplus,  $1,500,000. 
Offices  Throughout  the  Civilised 
fVorld. 
Executive  Offices  : 
Kos.  346  and  348  Broadway,  New  York  City, U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  merchants, 
oy  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  aflTecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  _  steadily 
extended,  and  it  furnishes  inforniation  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furni.shed,  and 
are  available  only  by  reputable  wholesale,  jobbing  end 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  or 
any  of  its  offices.    Correspondence  invited. 

THE  BBADSTBEETS (OMPANY. 
Offices  IN  Canada:    Halifax  N.S.  Hamilton, Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;  St.  John,  N.  B.    Toronto,  Ont.  Vancouver, 
B.C.;    Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man., Western  Canada,  Tore nto 


Please  mention  this  paper  when  corres 
ponding  with  advertisers. 


21  Bleuru, 
MONTREAL. 


E.  L.  LeBRUN 
M.   de  riLLERS 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTOBS 
Bi-polar 
Multipolar 
Direct  Connected 


JJYNAMOS 
Power 
Lighting 
Depositing 


n  V 


Armatures  Re-wound. 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON  mmi  1 


GO. 


Waverly  Paih,  NEWARK,  N.J..  U.S.A. 

Berlin:  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 
London  :  Elliott  Bros.,  Century  Works,  Lewisham. 

Paris,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 

New  York  Office  :  74  Cortlandt  Street. 

WESTON  STANDARD  PORTABLE 
Direct-Readingf 
VOLTMETERS,  MILLI VOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — tor  Bridge  Work.  of  extreme  accuracy  and  lowest  consumption  of  energy. 


-COMMENCED  BUSINESS,  1S75.- 


1  ii 


CONSULTING  ENGINEERS 


I 


Canada  Life  Building,  -  TORONTO 

JOHN  L.  BLAIKIE,  President.  E.  W.  RATHBUN,  Vice-President. 

GEO.  C.  ROBB,  Chief  Engineer,  Toronto. 


F.  W.  DONALDSON,  Inspector,  Toronto. 

A.  E.  EDKINS, 

O.  P.  ST.  JOHN, 

GEO.  FOWLER, 

A.  P.  ROBB,  Inspector  and 

Draughtsman. 


OLAF  E.  (iRANBERG, 

Chief  Inspector,  P.  Q. 

Board  of  Trade  Bldg. ,  Montreal. 
CHAS.  O.  GRANBERC;,  Inspector. 
J.  E.  HUNTINGTON, 

A.  M.  BONNVMAN,  "        Amherst,  N. 


H.  N.  ROBERTS,  Secretary-Treasurer. 


Advertise  in  Thk  Canadian  Electrical  News. 


SaLinsorv 

Turbines 

UNEXCELLED  I-OR  USE  IN  ELECTRIC 
POWER  PLANTS. 

Built  Upright  or  HorizontoLl, 

Single  or  in  Pamirs. 

Catalogues  and  Estimates  furnished 
on  application.  ... 

The  Wm.  Hamilton  Man'f'g  Co. 

lylXwIlTED 
PETEKBOROUGH,  ONTARIO. 
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1.  Ot^LK  S  Of 
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/V\ildp  '•"icrDphDnE 

IhebesiTRANSMrT'ER 
in  thi;  Worlii. 


QUEBEC  AGENTS  - 
ror  fhe 

ron  Oynamas, 
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Switcti-Boards  and  flnnunclators 


FIRE  ALARM  APPARATUS  and  ] 
TELEGRAPH  INSTRUMENTS  ® 


'  Nessphones,  '  Montrea 

732  Dopehestep  St., 
MOISTR&fVL 

Telephone  Main  iioo. 


For  Electrical  Supplie.s  of  all  kinds. 


Montreal 


The  FIRSTBROOK  BOX  CO.,  Limited 

Kiuff  St.  East,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

SlDE-Bl^OCKS 

AND  CROSS-ARMS 


WRITE  FOR  PARTICULARS. 


McGILL  U^'IVERSITY,  MONTREAL. 


Courses  in  Civil.  Mechanical  and  Electrical 
Engineering ;  Mining  Engineering  and  Metal- 
lurgy ;  Chemistry,  Architecture.  Also  full  courses 
in  Arts,  Law,  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

The  Registrar 


MANGANESE  pt^^t 

FIttor  Spar,  Withcritc, 
Retort  Carbon,  --^  -i-'-d 


and  ground 


-are  offered  bv- 


OTTO  MINNER  &  CO., 

Arnstadt,  Germany. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 

"Every  Factory  in  Canada 
"should  use  the  best  Belting.  Our 
"  EXTRA"  brand. 

theJ.G.mclaren  belting  CO. 


FACTORY:  MONTREAL 


TORONTO- 


VANCOUVER. 


THE  ELECTRICAL  CONSTRUCTION 


mpany  of  London,  Limited, 

32-40  Dundas  Street,  LoEdon,  Can.— Phone  1103. 
Perfection 
Type 


DYNAMOS 


MOTOR.S 


Multipolar  or 

Bipolar,  Direct 
Connected  or  Belted. 
High  efficiency.    Designed  for  any   required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 

Estimates  cheerfully  given.    Descriptive  matter  furnished  on 
application. 


Canadian  tested. 
No  more  need  be  said. 


THE. 


CANADA  METAL  CO., 

William  Street,  TORONTO,  OXT. 
Price  list  on  applicstion. 


T^^aaian  mectncai  Association. 


CAINADIAN 


Electrical  News 

AND  Engineering  Journal 


OLD  SERIES,  VOL.  XV  —No.  8 
NEW  SERIES,  VOL.  XIII.— No.  7 


TORONTO,  CANADA,  JULY,  1903 


PRICE  lo  CENTS 
$i.oo  Per  Year. 


THIS 

fliiernaiino 

Gurreni 
Generaior 

is  not  excelled  by  any 
for  Municipal  and  Com- 
mercial Lighting,  also  for 
Power  Circuits. 

We  manufacture  Induc- 
tion   Motors    to    suit  any 
s  Polyphase  Circuit. 

THE  UNITED  ELECTRIC 
CO.,  LIMITED 

134   KING  STREET  WEST 
TOKONTO 


TOO  HOT  TO  KICK  ! 

Install  Meters  NOW  when  the  load  is  light  and  reap  the  benefit  when  the 

load  gets  heavy. 


Entire 
Revenue 
Secured 


No 

Friction 
Air  Tight 

Moisture 
Proof 


Dust  Proof 


Insect  Proof 


Magnetic 
Suspension 


No  Wear 


STANLEY  WATT-METER. 


^^ADIAN  ^^ERAL  j^LECTRIC 


G 


Head  Offices 


LIMITED. 

TORONTO,  ONT. 


Factories  : 
TORONTO 

PETERBORO 

MONTREAL 


District  Offices  : 
MONTREAL  WINNIPEG 
HALIFAX  VANCOUVER 
OTTAWA  \-ICTORIA 
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CHARLES  BRANDEIS 

Consulting  Elect11c.1l  and  Mechani- 
cal Engineer. 

Kleclric  UiRlitiug,  Tower  and  Railway 
rlaiits. 

Mverpool,  London  nud  Globe  Building, 
MONTKE.Vl,. 
Long  Distance  Telephone  Main  3256. 


b\  N.  I'mi.iii'S,  I'rfsidt-iii. 


Gko.  H.  Olnev  2nd.  Secretary-Trea>urer. 


mi  F.  PliK  Eiffi 


WALLACE  C.  JOHNSON 

M.-...         .-^>v.  C.l".     Mem.  An:.  S,v  .  M . K. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

1714  Nou<-  n.unr  Street,  MON  I  RK.M.,  F.  Q  , 

.\nd  NM.\r..\R.\  F.VLLS,  N.Y 

R..  S.  KELSCH 

Gonsiillino  Engineer 

Street  Railway  Chambers,  Montreal 

Late  General  Supjnnteadent  and  Engineer  of  the 

Lachine  Rapids  Hydraulic  &  Land  Co  ,  Ltd. 
Mem.  Am.  Inst.  K.  K,  Mem.  Can.  So.  C.  U. 

Design  and  Construction  of  Transmissions, 
Lighting  and  Power  I'lants  of  every  description, 
Underground  Sj  stems.  Conduits,  Estimates,  Re- 
ports and  Arbitrations.  10  years  practical  exper- 
ence. 

ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.    Electric  Railways,  Lighting 
and  Power  Systems. 
Arbitrations,  Reports,  Etc., 


17  ST.  JOHN  STREET 
McKINNON  BUILDING 


MONTREAL 
TORONTO 


RODERICK  J.  PARKE 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  C.E. 

CONSULTING  ENGINEER 

Electric  Light  and  Power  Plants.   Long  Distance 
Electrical  Power  Transmission.  Steam 
and   Hydraulic  Plants.  Estimates. 
Valuations.   Tests.    Reports  and 
Investigations. 
52-54  Janes  Building,  C  irner  King  and  Yonge 
Streets,  TOBONTO. 
_  ,    ,         f  Office— Long  Distance,  Main  8047. 
Teleptiones  j  2204. 

Telegraphic  address  :  "  Rodparke." 
W.  U.  Code,  Univ.  Edition. 

T.T.  SIMPSON 

A.  M.  Amer.  Inst.  E.  E., 

Consulting  Engineer. 

Electric  Light  and  Power  Plants,  Long  Dist- 
ance Power  Transmission,  Estimates,  Reports, 
Tests,  Specifications. 

Long  Distance  Phone  1388,  Ottawa. 


OTTftWft, 

5  Spiris  St. 


DEGHENES 

QUE. 


/\/\ONTR&f\U  Gf\Nf\Df\ 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Americanite,  Magnet.  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 


U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  L 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  241  Madison  Street. 

ELECTRIC  REPAIR 

AND  CONTRACTING  COT. 

619  Lagauchetiere  Street,     -    Montreal,  Quebec. 


//FOGARTYBROS 

/  j     Electrical  Contractors  and  Engineers 


lis  St.  James  Street 


MOyTREAL 


LITTLE  GIANT 
DOUBLE  TURBINE 

HORIZONTAL  AND  VERTICAL. 


Made  in  44  sizes  from  4  inches  to 
60  inches  diameter,  in  either  iron 
scroll  case  (see  cut)  or  in  flume  case. 

Machine  dressed  gearing  a  spec- 
ialty. 

Write  for  catalogue  and  gear  list. 
Correspondence  solicited. 

J.  G.  WILSON  &  GO. 

GLENOR.A.  ONT. 


STUART-HOWLAND  CO. 


Have  now  on  hand  ready  for  shipment 

18,000 

BRACKET  ARMS  in  12  different  styles,  and  other  OVERHEAD  AND  POLE 
EQUIPMENT  in  Hke  proportion.    Also  largest  stoci<  of 

LIGHTING  and  TELEPHONE  SUPPLIES  in  America. 


INCHES  AT  : 

New  York  Cleveland 
London  Paris 


261-287  DEVONSHIRE  ST..] 


5i7-  WINTHROP  SQ.. 


J 


BOSTON,  .\\ASS. 
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Pair 

McCormick 
Tvirbines 

4,000  H.  P.,  72  ft.  head,  arranged  to  drive  gene- 
rator and  a  single  turbine  to  drive  exciter.  Five 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inches  for  their  plant  at  Mechanicsville.  N.  Y. 


S.  Morgan  Smith  Company, Yo^^pa-t^  s  /v. 

Write  for  cataloflue  it  comemplatino  purcltase  ol  Turbines. 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


MONTREAL 


If  Quality,  Promptness  and  Attention  Count  With  You 

Write  us  when  next  in  the  Market. 

J.  A.  DAWSON  (Sl  CO. 

STREET  RAILWAY  AND  ELECTRICAL  SUPPLIES 

745  Craig  Street.  MONTREAL,  QUE. 

0  Mail  orders  and  inquiries  receive  SPECIAL  ATTKiN'TlON.  ^ 
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I 
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The  Goldie  &  McCulloch  Co.,  Limited, 

We  Make 


OnXAHLlO, 


WHEELOCK  ENGINES,  IDEAL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS,  OATMEAL  MILL 
M;>CHINKRV,  FLOUR  MILL  MACHINERY,  WOLF  GYRATORS,  WOOD-WORKING  MACHINERY,  SHINGLE  MACHINERY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAETING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION    CLUTCH    COUPLINGS,     FRICTION    CLUTCH    PULLEYS,    SAFES,    VAULTS  AND   VAULT  DOORS. 


1  Wood-Working  Machinery. 

^  The  line  of  wood-working  machines  made  by  The  Goldie  &  McCulloch  Co., 

Limited,  Gait,  Ont.,  is  in  great  demand.  They  build  an  extensive  range  suit- 
able for  almost  any  kind  of  wood-working  establishments.  Their  machines  are 
built  very  heavy  and  made  to  stand  hard  and  continuous  work.  Send  for  a 
catalog,  address 
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PERSONAL. 

The  lieaili  occurred  l.isi  luontli  of  Mr.  W.  L.  Waring,  inspector 
of  boilers,  St.  John,  N.  B. 

Many  readers  of  the  Electrical  News  learned  with  sincere 
regret  of  the  recent  death  of  Mr.  John  McLaren,  president  of  the 
Canadian  Oak  Helting  Company,  of  Brockville,  Ont. 

Prof.  Uuthorford,  of  McGill  University,  Montreal,  has  recently 
been  honored  by  election  as  a  Fellow  of  the  Royal  Society  of 
London,  Eni;land.  He  is  the  fifth  Canadian  to  be  accorded  this 
distinction 

Mr.  James  Ross  has  resig;ned  as  vice-president  of  the  Montreal 
Street  Railway  Company  and  retired  from  the  directorate.  He 
has  been  succeeded  by  Mr.  F.  L.  Wanklyn,  general  manager  of 
the  company. 

Mr.  Duncan  McDonald  has  resigned  his  position  with  one  of 
the  traction  companies  at  Pat  is  and  will  become  general  superin- 
tendent of  the  Montreal  Street  Railway,  a  position  which  he 
occupied  for  some  time  previous  to  his  Parisian  appointment. 
Mr.  McDonald's  many  friends  will  welcome  his  return, 

Mr.  William  Burlingham  has  accepted  an  appointment  as  chief 
engine-designer  with  the  B.  F.  Sturtevant  Company,  of  Hyde 
Park,  Miss.,  resigning  a  position  in  the  United  States  Inspection 
Office  with  the  Wm.  R.  Trigg  Company,  of  Richmond,  Virginia. 
Mr.  Burlingham  has  previously  been  associated  with  the  Bath 
Iron  Works,  the  General  Electric  Company,  the  Southwark 
.Machine  &  Foundry  Company,  and  the  Newport  News  Ship- 
Ruilding  &  Dry-Dock  Company.  He  has  also  served  on  Mr.  T, 
.-\.  Edison's  staff  at  the  East  Orange  Laboratory  and  is  a  gradu- 
ate of  the  Worcester  Polytechnic  Institute. 


SPARKS. 

It  is  probable  that  a  new  generator  will  be  installed  in  the  elec- 
tric light  station  at  Toronto  Island. 

The  subscribers  at  Truro,  N.  S.,  are  fighting  an  increase  in 
rates  proposed  by  the  Truro  Telephone  Company. 

The  town  council  of  Almonte,  Ont.,  have  engaged  an  engineer 


to  prepare  plans  for  the  development  of  additional  electric 
power. 

The  Canadian  Northern  Railway  Company  purpose  building 
two  new  elevators  at  Port  Arthur,  Ont.,  to  be  operated  by  elec- 
tric power. 

The  Gamewell  Fire  Alarm  Company,  of  Boston,  are  about  to 
install  a  telephone  system  for  the  city  of  St.  John,  N.  B.,  at  a 
cost  of  $8,982. 

A  by-law  to  purhase  the  electric  light  plant  at  Palmerston, 
Ont.,  and  operate  it  under  municipal  control,  was  carried  by  the 
ratepayers  recently. 

The  new  G.  T.  R.  swing  bridge  over  the  canal  at  Burlington 
Beach,  Ont.,  was  opened  for  the  first  time  on  July  2nd.  It  13372 
long  and  operated  by  electricity. 

The  Cape  Breton  C  oal.  Iron  &  Railway  Company,  of  Sydney, 
C.  B.,  will  build  an  electric  railway  from  the  mines  to  the  docks 
at  Mira  Bay,  a  distance  of  five  miles 

The  steamer  Albuera  reached  St.  John,  N.  B.,  last  week  from 
Manchester,  with  300  tons  of  rails  and  fish  plates  for  the  St. 
John  Railway  Company.  These  will  be  used  on  the  proposed 
extension. 

It  is  proposed  to  operate  the  waterworks  at  Parry  Sound, 
Ont.,  be  electric  power,  and  a  by-law  will  shortly  be  submitted 
to  the  ratepayers  to  raise  funds  for  the  purchase  of  necessary 
motors,  etc. 

The  People's  Telephone  Company  of  Sherbrooke,  Que.,  have 
elected  the  following  officers  :  President,  Lieut.  Col.  Bernard,  of 
Richmond  ;  Vice-President,  C.  H.  Fletcher,  of  Sherbrooke  ;  Sec- 
retary Treasurer,  T.  R.  Rider,  of  Fitch  Bay. 

The  city  of  Winnipeg  is  said  to  have  more  telephones  in  pro- 
portion to  its  population  than  any  other  city  in  Canada.  The 
Bell  Telephone  Company  expect  that  it  will  be  necessary  to  in- 
crease the  exchange  accommodation  within  the  next  two  years. 
Whether  this  will  be  done  by  building  an  addition  to  the  present 
building  or  erecting  a  new  exchange  on  another  site  will  be  de- 
cided later.  The  company  intend  carrying  out  considerable  un- 
derground work  in  Winnipeg. 


Did  yon  Ever  See  a  Dodge  Special  Dynamo  Pnlley  ? 

If  not  you  are  behind  the  times  in  operating  your  electric  plant  and  have  not  seen  the 
best  dynamo  pulley  ever  made. 

We  make  these  special  pulleys  double  armed,  iron  center,  wood  rim  split  featured,  to 
meet  the  growing  demands  of  electrical  development  in  the  Dominion. 

During  the  past  few  years  we  have  supplied  many  of  the  largest  nianufacturers  of  electric 
generators  with  these  pulleys  and  in  every  instance  they  have  given  the  greatest  satisfaction. 

Incidentally  we  make  the  finest  power  transmission  appliances  in  Canada. 

We'll  be  pleased  to  send  you  a  catalogue  or  to  design  any  special  power  transmission  ma- 
chinery that  may  be  required  by  the  exigencies  of  your  business. 

DODGE  MflNT'G  GO.  OF  TORONTO,  LIMITED 

TORONTO 

ENGINEERS,  MACHINISTS,  FOUNDERS 
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III. 


XYLOTITE 
PULLEYS 


THE  ABOVE  PHOTOGRAPH  WAS  TAKEN  FROM  ONE  OF  A  LOT  OF  OUR  52',x56x8  XYLOTITE  PULLEYS,  WHICH 
WERE  THE  LARGEST  FIBRE  PULLEYS  EVER  MANUFACTURED. 


SPECIFY  XYLOTITE  PULLEYS  ON  ALL  APPARATUS 
WE  MAKE  ALL  SIZES.      NONE  TOO  LARGE  OR  NONE  TOO  SMALL. 

THE  XYLOTITE  MFG.  CO. 

CINCINNATI.  OHIO 
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l  ELEPHONE  JUDGMENT. 
The  injunction  case  of  the  town  of  I'oi  t  William  ag-ainsl  the 
Bell  Telephone  Company,  was  held  recently  betore  Mr.  Justice 
Teetzel  at  Port  Arthur.  This  case  was  entered  last  February 
by  the  town.  The  court  ordered  that  the  case  be  dismissed  ; 
"the  plaintiffs  shall  not  until  judj^nient  has  been  pronounced  by 
the  final  appellate  court,  to  which  the  action  of  the  corporation 
of  the  city  of  Toronto  aj^ainst  the  Bell  Telephone  Company  of 
Canada,  Limited,  now  pending,  may  be  carried  ;  or  such  action 
shall  otherwise  be  disposed  of,  bring  action  or  take  any  proceed- 
ings to  interfere  with  the  erection  of  poles  or  the  strmging  of 
wires  by  the  ilofendants  in  the  said  town,  or  the  erection  or  use 
of  any  other  appliances  permitted  by  their  charter  and  necessary 
or  convenient  for  carrying  on  business  of  defendants  in  the  said 
town."  The  court  ordered  that  the  plaintiffs  pay  the  defendants 
one  dollar  damages  for  loss  sustained  by  reason  of  the  injunction 
orders  granted  ;  and  also  pay  to  the  defendants  their  cost  of 
this  action,  including  the  costs  of  Feb.  ijih,  1903,  and  Feb.  19th, 
1903,  and  of  the  motion  and  order  permitting  the  defendants  to 
deliver  thf  ir  statement  of  defence,  June  19th,  1903,  as  between 
solicitor  and  client  forthwith  after  taxation. 


PUBLICATIONS. 

The  Alternate  Current  Transformer,  by  F.  G.  Baun,  of 
Stamford  University,  Cal.  ;  This  book  originated  from  a  course 
of  university  lectures.  It  comprises  ten  chapters,  the  first  two 
being  merely  introductory,  while  chapters  3  to  5  are  designed  to 
give  the  student  a  thorough  knowledge  of  the  transformer.  In 
chapter  6  are  outlined  tests  which  should  be  carried  out  by  the 
student  on  a  few  commercial  types.  Chapter  7  oflers  a  method 
of  design  which  is  considered  an  improvement  over  that  which 
is  usually  given  in  text  books.  Altogether,  it  is  a  very  valuable 
work.  The  publishers  are  the  McGraw  Publishing  Company,  of 
1  14  Liberty  Street,  New  York,  and  the  retail  price  is  $1.50. 


Electrical  Engineering,  by  E.  Rosenberg  :  This  is  an  ele- 
m3ntary  text  book  suitable  for  persons  employed  in  the 
mechanical  and  electrical  engineering  trade  and  for  elementary 
students  of  electrical  engineering.  The  aim  of  the  author  has 
been  to  use  such  language  that  people  who  have  only  a  general 
school  education  would  understand.  It  covers  the  fundamental 
phenomena  of  the  electric  current,  dynamos  and  motors  for 
continuous,  alternating  and  three-phase  current,  accumulators 
and  their  apparatus,  measuring  instruments,  and  electric 
lighting.  John  Wiley  &  Sons,  43  East  19th  Street,  New  York, 
are  the  publishers. 

The  McGraw  Publishing  Company,  114  Liberty  street.  New 
York,  have  just  issued  volumes  i,  2  and  3  of  Abbott's  "Tele, 
phony."  The  entire  set  will  consist  of  six  volumes,  the  other 
three  volumes  to  be  issued  later.  The  price  is  $1.50  per  volume 
if  sold  in  single  volume,  or  $6  for  the  entire  set  if  ordered  at 
one  lime.  Volume  No.  1  deals  with  the  location  of  the  central 
office  ;  volume  2  with  the  installation  of  conduits  which  are 
usually  employed  in  the  larger  cities,  including  data  of  the  cost 
of  various  forms  of  conduits  ;  while  volume  3  deals  with  the 
manufacture  and  installation  of  modern  forms  of  telephone 
cables  and  is  a  brief  exposition  of  the  principles  which  telephonic 
laws  obey,  closing  with  a  chapter  on  the  cost  of  cable  plant. 


The  Woodstock,  Ont.,  Water  &  Light  Department,  have  tak- 
en tenders  on  extensions  to  the  electric  plant,  including  one  150 
horse  power  boiler,  one  200  horse  power  high  speed  engine,  and 
one  120  k.  w,  125  cycle  single-phase  alterating  generator. 

The  most  serious  accident  in  the  history  of  the  Hamilton, 
Grimsby  &  Beamsville  Electric  Railway  occurred  on  June  25th, 
when  Conductor  Braidwood  was  killed  and  several  passengers 
were  injured.  A  head-on  collision  occurred  near  Winona,  be- 
tween the  regular  passenger  car  and  a  special  freight  car.  It  is 
understood  that  the  accident  was  due  to  a  confusion  of  orders. 


Direct  Connected  GerversLtors 

For  Ra-ilwatv,  Lighting  a-nd  Power 

Belt  Driven  Gerveractors 
Mvilti  VoltaLge  System 

For  Variable  Speed  Control. 

Crane  Motors  and  Controllers 

WRITE  FOR  BULLETINS 

THE  R.  E.  T.  PRINGLE  CO.,  LIMITED 

St.  John,  N.  B.  Montreal  Toronto 


Pitsburgh 

Transformers. 

An  unnecessary  expense  is  a  luxury.  Transformer 
troubles  and  expense  are  pretty  much  the  same 
thing,  and  what  is  more  are  a  luxury  that  you  can 
well  afford  to  do  without.  Use  Pittsburgh  transfor- 
mers and  save  a  lot  of  trouble. 

The  R.  E.  T.  Pringle  Company,  Limited,  Sales  Agents 
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Westing^house 

Type  N  and  O  D  Trausfopmeps 


Terminal  Block  of  Transformer. 


Two  primary  and  nine  secondary  voltages 
permit  the  same  transformer  to  cover  a 
wide  range  of  working  conditions.  No  cen- 
tral station  manager  can  afford  to  purchase 
transformers  having  but  two  secondary  volt- 
ages^ when  a  choice  of  nine  may  be  had  from 
a  Westinghouse  Type  N  or  O  D  Trans- 
former. 

Write  for  Transformer  Publication  7007. 


Ahearn  &  Soper  Limited 

Ottawa,  Canada. 


Packa^rd  Type  **G** 
R^ecording  Wa^tt  Meter 


No  watt  meter  yet  presented  to  central  sta- 
tion, managers  in  the  Dominion  has  given  the 
unqualified  satisfaction  as  has  type  "G". 

It  is  the  one  meter  sold  which  is  absolutely 
fair  to  both  consumer  and  central  station. 

It  is  the  most  sensitive  meter  sold  and  every 
station  manager  is  assured  in  its  use  that  it 
will  record  all  current  consumed  but  no  more. 

Type  "G"  is  so  sensitive  that  it  will  measure 
the  energy  of  a  Hylo  lamp  burning  on  its  baby 
filament. 

Let  us  tell  you  more  about  it. 


The  Packard  Electric  Co.»  Limited 

St.  CatheiLrines  Montreatl 

Lamps,  Meters,    TraLnsformers,  Hylo|  Lamps, 
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fliiiGricaii  Circular 

Loom  GoiiiDaiiu's 


FLEXIBLE.  CONDUIT 


DEaiaTEREO 

MONTREAL  ELECT R.IC  COMPANY,  AGENTS. 


I'Uc  i^KiiMNAL  ;iiul  only  c.ENi'iNE  "Circular  Loom."  Has  been  in  the  market  for  twelve  years,  and  handled  by  us  for 
over  nine  years.  Xo  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  inforni.'ition,  .iddress 

MorvtreaLl  Electric  CompaLi\y,  '''iLir'^  Montreal 


nstaiil  sliipineiils  made. 


Larjje  stock  of  all  sizes  always  on  hand. 


This  pump  exce  Is  in 
high  class  materials 
and  workmanship.  A 
practically  constant 
delivery  is  assured  by 
the  three  cranks  being 
placed  120  degrees 
apart.  The  pump  can 
be  operated  conven- 
iently by  water  power 
— by  belt  from  engine 
or  by  electricity. 

We  man ufacture 
pumps  of  every  des- 
cription— for  all  pur- 
poses. Our  pumps  are 
standard  in  Canada  for 
excellent  service. 
Write  for  Catalogues. 


B/ye  NORTHEY  GAS 
AND  GASOLINE 
ENGINE 


The  Northey  Gasoline  Engine 
offers  the  best  proposition  in 
the  market  for  cheap,  easily 
handled  power.  The  Engine 
runs  with  practically  no  atten- 
tion— any  boy  can  manage  it — 
running  expenses  very  light. 
Ready  for  work  on  the  minute. 
Suitable  for  running  independ- 
ent electric  light  plants — 
pumping  and  elevator  plants, 
etc.  This  cut  illustrates  the 
%  H.  P.  size — the  only  vertical 
style  built;  all  other  sizes  are 
horizontal. 


Write  for  Booklet. 


TH[  mm  CO..  LIMITED, 


970  King 
Street 
Subway 


HAVE 


New  Helios-Upton 
Arc  Lamps 


Simplicity  of  mechanism. 

Every  portion  easily  accessible  by  removing 

outside  case. 
Upper  carbon  holder  has  an  outside  cable 

connection. 

Large  inner  globe  supported  from  the  bottom. 

Porcelain  lined  inner  globe  cap. 

Most  durable  form  of  resistance. 

Easily  trimmed. 

Easily  adjusted. 

Steady  burner. 

JOHN  FORMAN 


708-710  CraLig  Street. 


Montreal 


i[[RF[[DWMIFYi.M 


FILTERS 
@  PUMPS 
TANKS 


1  r 


THE  JOHN  MCDOUGHLL  GflLEDONIflN  IRON  WORKS.  LIMITED. 


Montreal,  Que. 
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OTTAWA  ELECTRIC  COMPANY. 

Then  annual  meeting  of  the  Ottawa  Electric  Com- 
pany was  held  a  fortnight  ago.  The  report  submitted 
showed  that  the  gross  revenue  from  all  sources  for  the 
year  was  $217,386.83,  and  the  expenses  of  operating 
and  maintenance  $118,890.44,  leaving  a  gross  profit  for 
the  year  of  $98,496.39.  The  gross  revenue  as  com- 
pared with  the  previous  year  decreased  $10,248,00  due 
to  a  reduction  of  20  per  cent,  in  the  charges  for  light- 
ing which  came  into  effect  on  November  ist,  1902,  and 
a  further  reduction  of  20  per  cent,  which  took  effect 
February  ist,  last.  The  sum  of  $58,541 .95  was  ex- 
pended upon  capital  account  during  the  year  for  the 


THE  CANADIAN  ELECTRIC  LIGHT 
COMPANY. 

The  annual  report  of  the  Canadian  Electric  Light 
Company,  of  Quebec,  Que.,  presented  at  the  annual 
meeting  in  that  city  on  June  23rd  states  that  on  the 
1st  of  May,  1902,  they  had  in  operation  5,777  electric 
lamps,  and,  on  the  30th  of  April,  this  year,  they  had 
11,484,  that  is,  4,410  more  than  during  the  last  year, 
which  is  equivalent  to  an  increase  of  62  per  cent.  On 
the  30th  of  April,  1902,  they  supplied  72  electric  horse- 
powers, as  motive  power.  Oh  the  30th  of  April,  this 
year,  they  supplied  276,  which  represents  an  increase 
of  362  per  cent. 


The  C.  E.  A.  Convention  Group  at  the  Canada  Foundry  Company's.  Works. 


new  power  house  switch-board,  extension  of  pole  lines 
and  circuits,  etc. 

The  statistical  statement  contained  the  following  in- 
formation :  The  increase  in  the  number  of  customers 
for  the  year  was  321,  the  figures  standing:  1902, 
5,820;  1903,6,141.  In  the  number  of  incandescent 
lights  installed  there  was  an  increase  of  9,926,  the  fig- 
ures reading  :  1902,  104,407;  1903,  114,133.  In  1903 
there  were  887  arc  lamps  as  against  752  for  the  pre- 
vious year,  an  increase  of  135.  Heaters  showed  an 
increase  of  six,  there  being  30  in  1903  as  against  24  in 
1902.  Motors  showed  a  similar  increase  in  numbers, 
there  being  163  in  1903  as  against  157  in  1902.  In 
the  last  nine  years  there  has  been  an  increase  of  3,421 
in  the  number  of  the  company's  customers,  in  fact  the 
number  has  been  doubled. 

Directors  were  elected,  and  at  a  subsequent  meeting 
of  the  directors  the  following  officers  were  chosen  : 
President,  T.  Ahearn  •  Vice-President,  F.  P.  Bromp- 
ton. 


The  company  are  now  supplying  power  for  the  oper- 
ation of  the  Levis  County  Electric  Railway,  the  con- 
struction of  which  is  largely  due  to  the  president,  Mr. 
G.  U.  G.  Holman. 

The  report  further  states  that  the  company  have 
laid  a  second  cable  across  the  river.  It  is  placed  far 
enough  from  the  first  cable  that  the  two  will  not  be  ex- 
posed to  the  same  risks  and  the  same  inconveniences. 
The  new  installation  at  Chaudiere  Falls,  including  new 
turbines  and  dynamos,  is  expected  to  be  completed  in 
September. 

For  the  twelve  months  ending  April  30th,  1903,  the 
earnings  of  the  company  were  $35,459.54,  an  increase 
of  $15,915.27.  The  new  plant  will  increase  the  pro- 
ductive power  by  about  66  per  cent. 


The  town  founcil  of  Fori  Williaiii,  Ont.,  have  appoinled  a 
committee  to  act  witli  an  engineer  in  ascertaining  the  cost  of  de- 
veloping 2,000  horse  power  of  electrical  energy  at  Ecarte 
Rapids. 
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The  Thirteenth  Annual  Con- 

The  Cartadlart  Clectrl-  u  u     •       t-  1 

,  .       .  vention    held    in    Toronto  last 

cal  Association. 

month  marked  another  distinct 
advance  in  the  history  of  the  Association  which  has 
made  steady  and  substantial  progress  since  its 
organization.  Starting  with  a  membership  of  about 
twenty-five  it  has  grown  to  be  a  strong  and  influential 
organization  with  nearly  four  hundred  members  repre- 
senting electrical  interests  in  every  part  of  Canada, 
with  a  tair  sprinkling  from  the  United  States. 


The  recent  convention  brought  together  an  attendance 
of  nearly  two  hundred,  and  included  members  from 
such  distant  points  as  Halif.ix,  the  Northwest  Terri- 
tories, St.  Louis  and  Cincinnati.  A  gratifying  feature 
was  the  large  and  constant  attendance  of  members  at 
the  business  sessions,  and  their  close  attention  to  the 
papers  and  discussions.  This  may  be  taken  as  proof  of 
a  desire  to  profit  by  the  information  supplied  at  these 
meetings  by  experts  and  men  of  wide  experience  in 
the  electrical  field.  The  papers  were  of  a  very  interest- 
ing and  instructive  character.  The  only  cause  of 
objection  in  this  connection  would  seem  to  be  the 
relatively  small  proportion  of  papers  of  late  by  Canadian 
authors.  Canadians  should  come  more  prominently  to 
the  front  in  the  preparation  of  papers  for  future  conven- 
tions. There  undoubtedly  are  a  number  of  men  identified 
with  the  electrical  interests  of  Canada  who  have  not 
yet  been  heard  from,  whose  experience,  if  put  on  paper, 
would  benefit  the  Association  and  the  electrical 
fraternity  at  large.  It  is  to  be  hoped  the  Committee 
on  Papers  for  the  present  year  may  be  able  to  discover 
some  of  these  men  and  bring  them  to  the  front. 


The  Question  Box,  which  of  late  has  become  so 
popular  and  valuable  a  feature  of  the  National  Electric 
Light  Association  of  the  United  States,  was  introduced 
at  the  C.  E.  A.  convention  this  year,  and  met  with 
instant  favor.  Unfortunately  but  little  time  could  be 
given  to  it,  as  the  programme  was  practically  completed 
before  it  occurred  to  some  of  the  members  to  suggest 
the  adoption  of  the  idea.  The  Executive  has  been 
asked  to  appoint  an  editor  for  the  Question  Box  and  an 
appropriation  has  been  made  to  cover  the  cost  of  the 
necessary  correspondence.  If  every  member  will  make 
a  point  of  submitting  one  or  more  questions  or  answers 
during  the  year,  a  fund  of  information  of  the  greatest 
value  will  be  secured  and  made  available  for  use.  As 
time  goes  on  other  means  will  no  doubt  be  found  of 
increasing  still  further  the  benefits  conferred  by  the 
Association  upon  its  members. 


The  Local  Committee  received  well  merited  praise 
for  the  carefull  planned  and  executed  programme  of 
entertainment  provided  for  the  visitors.  No  hitch  of 
any  kind  occurred,  and  so  far  as  could  be  learned 
everybody  had  a  good  time. 


The  election  to  the  Presidency  ot  Mr.  J.  J.  Wright, 
first  President  of  the  Association,  who  was  prevented 
by  serious  illness  from  attending  the  convention,  was  a 
graceful  recognition  of  that  gentleman's  unwavering 
interest  in  and  valuable  services  to  the  Association 
from  the  days  of  its  infancy  until  the  present.  With 
the  loyal  support  of  a  capable  Executive,  the  continued 
progress  of  the  Association  in  numbers  and  usefulness 
may  confidently  be  predicted,  and  a  successful  meeting 
in  Hamilton  next  year  anticipated. 
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Proceedings  of  the  Thirteenth  Annual  Convention 


Co- 


T 


'HE  thirteenth  annual  Convention 
of  the  Canadian  Electrical  Associa- 
tion was  held  in  the  Assembly  Hall 
of  the  Kino-  Edward  Hotel,  in  the 
City  of  Toronto,  Ontario,  on  Wednesday, 
Thursday  and   Friday,  June  loth,  iith, 
and  1 2th,  1903. 

At  II  o'clock  a.m.  on  Wednesday  the 
President,  Mr.  B.  F.  Reesor,  of  Lindsay,  took  the  chair, 
and  called  the  Convention  to  order. 

The  following  persons  were  registered  as  being  in 
attendance  : 

A 

C.  H.  Abbott,  St.  John,  N.B.,  K.  E.  T.  Pringle  Co. 

J.  G.  Archibald,  Woodstock,  Out. ,  Corporation  Lighting  System. 

J.  J.  Ashworth,  Toronto,  Canada  Foundry  Co. 

Geo.  Angus,  Toronto,  C.  E.  A.  Ofiicial  Stenographer. 

K.  T.  Aitken,  Toronto,  C.  G.  E.  Co. 

Jhs.  Anderson,  Windsor,  Ont. 


B 


Cu. 


Frank  G.  Bolles,  Cincinnati,  Bullock  Electric  Mfg. 
J.  A.  Burns,  Montreal,  Munderloh  &  Co. 
Wm.  A.  Bucke,  Toronto,  C.  G.  E.  Co. 
A.  T.  Beecroft,  Corporation  of  Barrie,  Ont. 
F.  Jno.  Bell,  Montreal,  C.  G.  E.  Co. 
R.  G.  Black,  Toronto  Electrii-  Light  Co. 
A.  E.  Brock,  Toronto,  National  Electric  Co.,  Ltd. 
H.  D.  Bayne,  Montreal,  Westinghouse  Co. 
C.  W.  Bongard,  Manufacturers  Agent,  Toronto. 
J.  E.  Bilger,  Toronto,  Berlin  Gas  Co. 
Jas.  Bannon.  Toronto,  Chief  Engineer  City  Hall. 
E.  B.  Biggar,  Toronto. 

Wm.  B.  Boyd,  Sydney,  C.'B.,  Dominion  Iron  &  Steel  Co. 
W.  A.  Boys,  Barrie,  Ont. 
-f^H.  Bennett,  Municipal  Electric  Plant,  Barrie. 
W.  M".  Beall,  Toronto,  Consolidated  Electric  Co. 

J.  Belnop,  Montreal,  Bullock  Electric  Mfg.  Co. 
Henry  P.  Beaupre,  Montreal,  Westinghouse  Co. 
W.  H.  Breithaupt,  Berlin,  Ont. 
J.  F.  Birchard,  Detroit,  Wing's  Graphite  Co. 


J.  W.  Campbell,  Toronto,  C.  G.  E.  Co. 

V.  B.  Coleman,  Port  Hope  Electric  Light  &  Power  Co. 

Alfred  Collyer,  Montreal,  Bullock  Electric  Co. 

Geo.  A.  Childs,  Montreal,  American  Steel  &  Wire  Co. 

R.  E.  Campbell,  Toronto  Metaphone  Co. 

P.  S.  Coate,  Chatham,  Ont.,  Gas  Co. 

C.  E.  A.  Carr,  Manager  Elec.  Street  Railway  Co.,  London,  Out. 

D 

A.  A.  Dion,  Superintendent  Ottawa  Electric  Co. 

W.  F.  Dean,  Toronto,  C.  G.  E.  Co. 

Alfred  Detners,  St.  Cesaire,  Que.,  C.  G.  E.  Co. 

J.  M.  Dobbie,  of  A.  G.  Dobbie  &  Co.,  Brockville. 

A.  T.  Duncan,  St.  Catharines,  Manager  Lincoln  Electric  Light 

&  Power  Co. 
J.  M.  Deagle,  Cataract,  Ont. 
J.  Deagle,  Jr., 

L.  Denis,  Quebec,  Jacques-Caitier  Electric  Co. 
lly.  Stansfield  Dodd,  United  Electric  Co.,  Toronto. 
F.  F.  Dryden,  Toronto,  Westinghouse  Co. 
Cecil  Doutrc,  Montreal,  John  Korinan  Co. 


H.  O.  Edwards,  Toronto,  C.  c;.  E.  Co. 
A.  Esling,  Toronto,  R.  E.  T.  Pringle  Co. 

Ed.  A.  Evans,  Managei  Quebec  Railway,  Light  cV  Tower  Co. 
W.  D.  Earngey,  Toronto,  Secretary  Hooper  Magnetic  Electric 
Brake  Co. 

E.  S.  ICdmondson,  President  Oshawa  Electric  Light  Co. 
H.  C.  Ebert,  Pittsburg,  Pa.,  Westinghouse  Co. 


H.  O.  I'"isk,  Peterboro  Light  it  Power  Co. 

Chas.  L.  Earrer,  Lakefielcl,  Ont.,  Electric  Light  Co. 

T.  C.  Frenyear,  Buffalo,  Westinghouse  Co. 

J.  W.  Farley,  Pittsburg,         "  " 

C.  E.  Fortier,  Toronto. 


Ormond  Higmati,  Ottawa,  Chief  Electrical  Inspection  Depi. 
Chas.  B.  Hunt,  London,  Ont.,  Electric  Co. 
A.  T.  Hicks,  Trenton  Electiic  &  Water  Co. 
P.  H.  Hover,  New  York  Insulated  Wire  Co..  N.  Y. 
C.  W.  Henderson,  Montreal,  Westinghouse  Electric  Cu. 
Gordon  J.  Henderson,  Supt.  Hamilton  Electric  Light  ik  Calaraci 
Power  Co. 

J.  Herbert  Hall,  Toronto,  Richmondt  Conduit  &  Mig.  Co.,  Ltd 
Thos.  Hilliard,  Ottawa,  C.  G.  E.  Co. 

J.  G.  Hovvorth,  Toronto,  Manager  Consolidated  Electric  Co.,  Lttl. 
J.   R.    Hooper,  Toronto,   Travelling    Representative  Canadian 

Electrical  'News. 
Geo.  F  Haworth,  Toronto,  Sadler  &  Ha  worth. 
R.  B.  Hatiiilton,  St.  Catharines,  Packard  P.lectric  Co.,  Ltd. 
Chas.  H.  Hines,  A.  1.  E.  E.,  Montreal,  Electrical  Engineer  Caru 

dian  Pacific  Railway  Co. 
G.  U.  G.  Holnian,  Quebec,  Gen.  Mgr.  Canacliau  Electric  Liglit 

Co.,  President  Levis  County  KaiKvay. 

G.  B.  Henderson,  Toronto,  Manager  Henderson  Roller  Bearinsr 

Co. 

R.  J.  Henderson,  Toronto,  Henderson  Roller  Bearing  Cn 

E.  Irving,  Toronto,  The  Sunbeam  I ncandescei\t  Lamp  Ci> 

J 

E.  J.  Jenking,  Toronto,  C.  G.  E.  Co. 

Jas.  Johnston,  Ottawa,  Public  Works  Dept. 

W.  A.  Johnson,  Toronto,  Manager  The  Uniteil  Electric  Co.,  Lid. 
J.  K.  Johnstone,  Toronto,  Government  Inspector  l-'lectrlc  I  i.L;hi 

H.  Jecks,  Toronto,  C.  tV.  E.  Co. 


H.  B.  Kirkland,  Chelsea,  Mass.,  .\merican  Circular  Loom  Co. 
Boston. 

Jos.  Knox,  Manager  Slayner  Electric  Light  Co. 

Stephen  T.  Kelly,  Barrie  Electric  Light  Co. 

J.  A.  Kammerer,  Toronto,  J.  A.  Kammerer  &  Co. 

Jas.  Kynoch,  Toronto,  C.  G.  E.  Co. 

E.  H.  Keating,  Manager  Toronto  Street  Railw.iy. 


J.  M.  Leamy,  Buffalo,  Westinghouse  Civ 

H.  A.  Livingston,  Toronto. 

A.  B.  Lambe,  Jr.,  Toron'o,  C.  G-  E.  Co. 

F.  H.   Leonard,  Jr.,  Montreal,  Canadian  Bullock  Electric  .MIg. 
Co.,  Ltd. 

J.  D.  Lachapelle,  Montreal,  Electrical  luigiiicer  Riclu  liou  Xa\ i- 

gation  Co. 
F.  Lyonde,  Toronto. 

Robt.  T.  Lozier,  Cincinnati,  Gen.  Manager  liullock  Co. 

J.  D.  Lawson,  .St.  Louis,  Mo.,  Dean  ot  the  Missoiui  Law  School. 

M 

C.  H.  Mortimer,  Toi  onto,  Secretarj'-Treasurer  Canadian  I'Jecti  l 

cal  Association. 
II.  ;\.  Moore,  Toronto,  Canadian  Bulloik  Electiic  Co. 
L.  D.  VV.  Magie,  Peterboro,  C.  G.  E.  Co. 
R.  T.  Macken,  Toronto,  Engineer  C  .  C>.  E.  Co. 

F.  W.  Martin,  St.  Catharines,  The  Martui  Electric  Supply 
A.  P.  Manning,  New  York,  Cutler  Hammer  Mfg.  Co. 

G.  C.  Mooring,  Toronto,  Chief  Engineer  Methodi->t  Hook 
J.  W.  Moyes,  Manager  Metropolitan  I'-locliic  Railway,  I 
W.  R.  J.  Macpheison,  Peterboro,  Ont. 
Geo.  F.  Madden,  Toronto,  C.  G.  !•-.  Co. 
W.  H.  Meldrum,  Peterboro,  Otonabee  Power  Co. 
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Win.  McKay,  Toronto,  I\obb  I-'ngineering  Co. 
H.  G.  McBurney,  Toronto,  C.  G.  E.  Co. 
F.  E.  McCoUuni,  Toronto,  C.  G.  E.  Co. 
Wm.  McCaffrey,  Toronto,  C.  G.  E.  Co. 
J.  K.  McDonough,  Toronto,  C.  ti.  E.  Co. 
W.  Mcl.eish,  Toronto,  Monetary  Times. 

J.  M.  McLennan,  Lindsav,  President  Light,  Heat      Powci  Co. 


F.  Nicholls,  Jr.,  Toronto. 

G.  B.  NichoUon,  Toronto,  C.  G.  E.  C"o. 
II.  ("..  NlcholU,  Toronto,  C.  G,  \-..  Co. 


John  Gait,  C.  E.,  Toronto. 

G.  Groves,  Corporation  of  Parry  Sound. 

P.  G.  Gossler,  Gen.  Supt.  Montreal  1-ight,  Ileal  iV  Power  Co. 
J.  C.  Cirant,  Toronto,  B.  !•".  Sturtevant  Co. 


Dr.  R.  B.  Owens,  Montreal,  I'l  ol.  I'^lcclnc \i  )''n^ i,u  ci         \l,  t'. 
Cni  versity. 

Geo.  H.  OIney,  Montreal,  Eugene   K.  Phillip^  Kl  .  iM(  al  Wdik 
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J.  N\  .  Piiivoll.  Walkorvillc,  Chief  Klei-liici.m  lliram   Walker  & 
Sons. 

J.  \V.  JMcher,  Halifax,  N.  S..  C.  C.  Co. 

K.  H.  Prii-e,  Toronto,  C  G.  E.  Co. 

Rovl.  J.  Parke,  Toronto,  Consuliini;-  Klocirical  En,t;iiK'er. 
Kdwin  Pope,  Ouobec,  Ci.  N.  W.  Telegraph  Co. 
K.  C>.  P.illerson,  Peterboro,  C.  C.  1^.  Co. 
Louis  \V.  Piatt,  Urantt'ord  Klectric  iV  Operating  Co. 
A.  I'aterson,  Brandon,  Man.,  iLlectiic  Light  Co. 

R 

B.  F.  Reesor,  Lindsay,  Manager  Electric  Liglii,  Ileal  &  Power 

Co. 

Jos.  Rogers,  Toronto,  Rogers  Electric  Co. 

C.  E.  Reiii,  Toronto,  Rogers  ICIeetric  Co. 

L.  II.  Reesor,  L'orporation  of  St.  Mary's,  Or.l. 
E.  Ko^c,  Toronto,  C.  d.  E.  Go. 
"Geo.  C.  Rough,  Montreal,  The  Packard  Electric  Co. 
.\!ex.  Reid,  Stralhroy,  Ont.,  E.  L.  &  \V.  W. 
R.  J.  Russell.  St.  Louis,  Mo.,  Wagner  Electric  Mfg.  Co. 
A.  C.  Read,  Levis.  Oue.,  Canadian  Electric  Light  Co. 
W.  G.  Richards,  Chatham,  Ont.,  Gas  Co. 
W.  H.  Reynolds,  Montreal. 

S 

C.  C.  Starr,  Halifax,  John  Starr,  Son  &  Co. 

K.  M.  Saxby,  C.  E.,  Manager  Bowmanville  Electric  Light  Co. 
A.  Sangsler,  Sherbrooke,  Que.,  Manager  Power,  Light  &  Heat 
Co. 

A.  B.  Smith,  Toronto,  Superintendent  G.  N.  W.  Telegraph  Co. 

W.  F.  Simmons,  Kingston  Light,  Heal  &  Power  Co. 

•A.  W.  Smith,  Toronto. 

.\lex.  H.  Skene,  Bracebridge,  Ont, 

E.  A.  Smith,  Toronto,  Consolidated  Electric  Co. 

Chas.  F.  Scott,  Pittsburg,  Pa.,   President  American  Institule  of 

Electrical  Engineers. 
Irving  Smith,  -Montreal,  The  R.  E.  T.  Pringle  Co. 
R.  A.  Stinson,  Toronto,  C.  G.  E.  Co. 
Edward  Sise,  Montreal,  The  Wire  &  Cable  Co. 

D.  M.  Stewar-,  Montreal,  General  Manager  The  Sovereign 
Bank  of  Canada. 

J.  E.  Skidmore,  Cobourg  Water  &  Electric  Co. 

A\'arren  V.  Soper,  Ottawa,  .Vhearn  &  Soper  Ltd. 

Thos.  Stewart,  Lindsav,  Light,  Heat  A  Power  Co. 

Alex.  Smith,  Toronto  Street  Railway  Co. 

J.  E.  Stephenson,  Montreal,  J.  C.  McLaren  Co. 

J.  Sangster,  Si.  Catharines,  Ont.,  Superintendent  Power  House 

Cataract  Power  Co. 
P..  J.  Sander'-on,  Orillia,  Ont.,  Municipal  Light  &  Power  Plant. 

E.  T.  Silton,  London  Electrical  Construction  Co. 

L.  Sangity,    Hamilton,  Superintendent  Powi,r  House  Cataract 

Light      Power  Traction  Co. 
Alderman  Starr,  Acting-Mayor,   Representing    Corporation  of 

Toronto. 

A.  Storer,  Toronto,  Chief  Electrical  Engineer    King  Edward 
Hotel. 

T 

Fred  Thomson,  Montreal,  F.  Thomson  &  Co. 

J.  P.  Thomson,  Montreal,  E.  F.  Phillips  Electrical  Works  Ltd. 

G.  S.  Thomson,  New  York  City,  The  Adams-Bagnall  Electric  Co. 

.Max  Toltz,  Montreal,  Consulting  Electrician  C.  P.  R.  Co. 

J.  Fredrick  Thorne,  Pittsburg,  Pa.,  Weslinghouse  Co. 

Clart-nce  Thomson,  Montreal,  F.  Thomson  &  Co. 

W 

A.  A.  W' right,  M.  P.,  Renfrew.  President  Electric  Light  &  Power 
Co. 

G.  M.  Weight,  Montreal,  R.  E.  T.  Pringle  Co. 
A.  E.  Wilson,  Toronto,  C.  G.  E.  Co. 

Chas.  Wilkinson,  Brockville  Light  &  Power  Department. 
W.  H.  A\  iggs,  Quebec  City,  Mechanics  Supply  Co. 
Wm.  Wilds,  Sarnia  Street  Railway  Co. 

Wm.  V\'illiams.  Manager  .Sarnia  Gas  &  Electric  Lijiht  Co. 

J.  A.  Whyte,  Toronto,  .Assistant  Inspector  Gas  &  Electric  Light. 

Geo.  W.  Watts,  Toronto,  Assistant-Manager  C.  G.  E.  Co. 

F.  C.  Whatmongh,  Stratford,  Ont.,  Electrical  Contractor. 
R.  R.  W'iley,  St.  Catharines,  Packard  Electric  Co. 

W.  Warren,  Toronto,  C.  G.  E.  Co. 
C.  W^.  Watson,  Orangeville,  Ont. 
W.  D.  Wilgar,  Toronto,  C.  G.  E  Co. 

G.  E.  Wcodhouse,  Toronto  Metaphone  Co. 

E.  Ward  Wilkins,  Philadelphia,  Pa.,  Parlick,  Carter  &  Wilkins. 
C.  D.  Warren,  Toronto,  President  Metropolitan  Electric  Railway. 
Arthur  Warren,  New  York,  Weslinghouse  Co. 
A.  M.  Wickens,  Toronto,  Inspector  Canadian  Casually  &  Boiler 

Insurance  Co. 
Alderman  Ward,  Tcironto. 

Y 

John  Yule,  .Manager  Guelph  Light  &  Power  Co. 

The  President  called  upon  Aid.  Starr,  who,  in  the 
absence  of  His  Worship  Mayor  Urquhart  at  Ottawa, 
was  acting-  Ma^-or,  and  Aid.  Ward,  Chairman  of  the 
Civic  Reception  Committee,  to  address  the  Convention. 

Aid.  .Starr  :  Mr.  President  and  (ientlemen:  On  behalf 
of  the  Corporation  of  the  City  of  Toronto  I  desire  to 
extend  a  very  hearty  welcome  to  the  Canadian  Electrical 
Association.  I  do  not  suppose  that  we  have  had  meet- 
ing within  the  borders  of  our  city  a  more  important 


association  than  the  one  which  is  now  before  me.  I 
notice  by  your  programme  that  the  citizens  of  Toronto 
ought  to  be  deeply  interested  in  some  of  your  delibera- 
tions. I  see  one  of  your  members  is  to  read  a  paper  on 
"  Long  Distance  Transmission."  The  City  of  Toronto 
is  struggling,  perhaps  from  another  standpoint,  with 
the  same  question  of  long  distance  transmission.  We 
think  if  we  can  get  power  cheap  enough  from  Niagara 
Falls  we  can  make  out  of  this  City  of  Toronto,  beautiful 
as  it  is  now,  a  great  industrial  manufacturing  centre, 
because  of  cheap  power  that  will  come  to  us.  It  may 
be  that  we  cannot  follow  the  technicalities  of  a  scientific 
paper  on  the  question,  but  we  can  follow  the  economical 
problem.  I  would  suggest  that  you  add  to  that  paper 
another  paper  entitled  :  "  How  the  City  of  Toronto  car, 
get  cheap  power  in  competition  with  the  companies  thi^t 
have  already  got  the  control  of  the  power  over  at 
Niagara  Falls."  If  any  citizen  or  any  one  ot  your 
members  could  help  the  City  of  Toronto  out  on  siichyi 
probletn  as  that  I  am  sure  the  City  of  Toronto  'would 
vote  not  only  to  give  him  the  freedom  of  the  C  .ty  of 
Toronto,  but  I  think  we  could  strain  the  point  and  give 
the  freedom  of  the  city  to  all  the  members  of  the  Associ- 
ation. (Laughter).  Unfortunately,  however,  I  fancy 
that  will  lie  beyond  your  ken,  and  If  I  would  make  a 
guess  I  would  say  that  probably  some  of  you  might  be 
on  the  other  side  of  the  fence  on  that  proposition.  We 
will  struggle  with  it,  however,  and  if  we  are  right  we 
may  believe  it  will  come  out  alright  in  the  long  run.  I 
congratulate  you,  Sir,  on  the  nature  of  your  ptogramme. 
As  far  as  I  can  gather  from  It,  it  seems  to  me  you  have 
introduced  what  is  called  the  Question  Box,  and  I 
know  ot  no  greater  or  better  means  of  information 
both  for  discussion  and  for  the  acquirement  of 
knowledge  than  the  Question  Box.  I  have  had 
occasion  to  use  it  in  more  ways  than  one  during  an 
experience  with  conventions,  and  I  find  it  a  most  valu- 
able aid  to  the  ordinary  humble  follower  of  the  usual 
convention.  I  do  not  wish,  however,  to  take  up  any 
further  time.  We  think  to-day  we  welcome  you  to  the 
best  hotel  on  the  Continent  ;  we  think  to-day  we  wel- 
come you  to  the  most  beautiful  city  on  the  Continent  ; 
we  think  it  is  clean,  if  I  may  say,  physically,  and  we 
think  it  is  clean  morally  in  a  fair  comparison  with  any 
other  city  to  which  we  apply  it.  I  have  been  in 
my  limited  experience  as  far  as  Chicago,  any  way,  and 
I  think  we  will  compare  favorably  wiih  the  City  of 
Chicago  in  cleanliness  In  every  way,  that  is  without 
desiring  to  reflect  at  all  on  Chicago;  it  is  only  a  compari- 
son. But,  feel  free  to  look  around  for  yourselves  and 
see  what  we  have.  I  am  sure  that  some  of  you  will 
think  that  you  ought  to  return  and  live  with  us,  for  we 
will  be  able  to  help  you  In  the  day  to  come.  (Applause). 

Aid.  Ward  :  Mr.  President  and  Members  of  the 
Canadian  Electrical  Association  :  I  had  no  idea  I  was 
go  ng  to  be  called  upon  to  speak  after  acting  Mayor 
Starr  ;  I  thought  he  had  covered  the  ground.  How- 
ever, as  Ch  lirman  ot  the  Civic  Reception  Committee,  I 
wish  to  add  a  few  words  of  welcome  to  your  delegates 
while  in  the  city  and  I  hope  that  you  will  have  a 
p'easant  time  while  amongst  us  and  carry  away 
pleasant  recollections  of  your  visit  to  the  city  ot 
Toronto.  I  hope,  Sir,  that  your  deliberations  while  in 
session  will  be  of  material  benefit  to  your  wide-growing 
Institution.  I  recognize  the  Canadian  Electrical 
Association  as  one  of  the  most  important  in  this 
country, and  I  am  sure  that  much  good  will  be  w-rought 
from  your  work  during  the  next  few  days.  I  hope 
while  In  the  city  you  will  have  an  opportunity  of  visit- 
ing our  magnificent  city  hall  and  viewing  our  other 
public  buildings.  Your  local  Entertainment  Committee 
have  provided  a  very  nice  social  programme  for  your 
entertainment,  and  I  am  sure  that  you  will  go  away 
with  pleasant  recollections  of  your  visit.  I  thank  you 
for  calling  upon  me.  (.Applause.) 

The  President  :  Mr.  Dion,  of  Ottawa,  will  reply  to 
the  address  ot  welcome. 

Mr.  Dion  :  Mr.  Chairman,  1  am  called  on  very  short 
notice  to  reply  to  the  eloquent  addresses  we  have  ju-t 
heird.  I  do  not  know  that  I  can  do  justice  to  the 
subject,  but  I  feel  that  it  will  be  suHicient  to  express 
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to  the  acting  Mayor  and  Aid.  Ward  our  warm  thanks 
for  their  kindness  in  coming  here  this  morning,  for  the 
very  nice  things  they  have  said  about  us,  and  for  ten- 
dering us  the  hospitahty  of  this  beautiful  city.  We 
feel  very  grateful  to  them  and  the  citizens  of  Toronto. 
We  are  glad  to  meet  in  this  beautiful  and  interesting 
city  of  Toronto  and  we  know  that  our  stay  here  will 
be  quite  as  profitable  and  pleasant  as  I  am  sure  they 
wish  it  to  be.  With  regard  to  the  suggestion  thrown 
out  by  the  Acting  Mayor  that  we  should  find  means  of 
introducing  into  Toronto  cheap  power  in  coinpetition 
with  the  existing  companies,  I  have  to  say,  speaking 
for  myself,  that  I  am  not  in  that  business.  Other 
members  may  say  what  they  think  about  it. 
(Applause.) 

The  President  then  delivered  the  annual  address,  as 
follows  : 

president's  address. 
To  the  Members  of  (lie  Canadian  Electrical  Association  : 

Gentlemen, — It  affords  me  a  great  deal  of  pleasure  to  extend 
to  you  all  a  most  hearty  jjreeting'  at  this  the  openinij'  of  the 
thirteenth  convention  of  the  Association  in  the  City  of  Toronto. 
I  must  congratulate  you  that  our  meeting  this  year  is  under  such 
favorable  circumstances  ;  this  City  is  centrally  situated  and  of 
easy  access  from  every  direction.  The  officers  and  executive  of 
the  !  ssociation  have  been  looking  forward  to  a  large  attend- 
ance and  a  most  profitable  meeting. 

Tt>ere  bPyg  been  prepared  for  us  by  members  of  the  Association 
and  other-  ^  number  of  valu.able  papers  which  will  be  read  in  due 
cour^^'  ''^id  I  bespeak  for  them  your  most  careful  consideration 
and  ^  ""^'you  will  follow  the  reading  of  them  with  a  free  and 
thopi''^*S  discussion,  so  that  the  salient  points  in  each  may  be 
brou  f.^i'^'out  or  criticized,  and  in  this  way  the  members  present 
may^^^jt  the  benefit  of  the  knowledge  imparted  to  the  fullest 
degi  tx,. 

T  IS  year  a  new  feature,  at  least  to  this  Association,  has  been 
inaugurated  in  the  establishing  of  a  question  drawer, from  which  I 
am  confident,  if  properlv  followed  up,  much  benefit  will  accrue. 

The  National  Electric  l^ight  Association  has  been  working 
along  these  lines  for  some  time  with  ungualificJ  success.  In  this 
connection  I  would  suggest  that  when  electing  our  officers  for 
the  ensuing  year  a  "Question  Box  Editor"  be  named  whose  spe- 
cial duty  it  will  be  to  look  after  this  matter  and  receive  from 
members  of  this  Association  and  others,  questions  that  may  be, 
pertinent  to  the  interests  of  light  and  power  companies  and  those 
interested  in  electricity  generally. 

During  the  year  that  is  past  the  question  of  long  distance 
power  transmission  has  engrossed  the  minds  of  capitalists  to  a 
greater  degree  perhaps  than  at  any  previous  period  in  the  history 
of  this  country.  Rapid  strides  have  been  made  in  development 
in  this  direction  and  at  the  present  time  some  very  extensive 
plants  are  contemplated  and  under  construction,  notably  around 
the  Niagara  Peninsula,  and  when  completed  Canada  can  boast 
of  having  some  of  the  largest  and  best  equipped  electrical  instal- 
lations in  the  world. 

The  successful  transmission  of  wireless  messages  across  the 
ocean  has  also  been  accomplished  since  our  last  meeting.  Truly 
electricity  has  passed  its  "infancy"  stage;  let  the  use  of  electric- 
ity be  suspended  for  one  day,  yes  even  for  one  hour,  and  our 
whole  commercial, if  not  our  domestic  system  would  be  paralyzed. 

I  trust  you  are  not  losiiig  sight  of  the  fact  that  the  tide  of  mun- 
icipal ownership  is  in  full  flow  ;  while  at  this  juncture  I  have  not 
the  time,  nor  the  inclination,  to  discuss  the  merits  or  demerits  of 
the  movement.  I  may  say,  however,  in  passing  that  frequently 
we  learn  of  individuals  and  municipal  councils  with  whom  it  has 
become,  to  say  the  least,  considerable  of  a  craze,  or  in  other 
words  a  case  of  "municipalities  gone  mad,"  but  during  all  this 
turmoil  of  unrest  we  must  not  forget  that  vested  interests  are  at 
stake  and  must  be  looked  after.  Millions  of  money  have  been 
invested  in  this  country  by  individuals  and  companies  in  lighting 
and  power  development,  sanctioned,  and  in  many  intances  in- 
duced, by  the  very  municipal  corporationsthat  are  now  clamoring 
after  or  looking  with  longing  and  covetous  eyes  at  a  business 
that  has  been  carried  from  an  experimental  stage  until  it  has 
become  to  all  appearances  a  factor  of  considerable  importance 
in  our  every  day  commercial  life. 

While  the  inteiests  above  referred  to  have  been  most  faithfully 
and  I  may  be  permitted  to  say,  most  successfully,  looked  after 
by  your  committee  appointed  for  that  purpose  by  this  Association, 
at  the  same  tiine  we  feel  thai  the  support  (financial  and  other- 
wise) due  this  committee  by  the  rank  and  file  of  those  most  vitally 
interested  in  the  matter  has  been  most  lamentably  neglected. 
Why  any  man  or  company  of  men  who  may  liavo  their  money 
invested  in  lighting  or  power  plants  cannot  see  their  way  clear  to 
become  members  of  the  Canadian  Electrical  Association  is  be- 
yond my  comprehension.  The  lessons  and  experience  of  the 
past  few  years  since  municipal  corporations  have  been  going 
into  the  commercial  lighting  business,  should  be  an  incentive  for 
everybody  inleresti'd  in  electricity  to  join  this  Association  and 
bear  their  quota  of  the  burden,  at  least  in  proportion  to  the  benefit 
that  must  necessarily  result  from  the  efforts  the  Association 
exerts  in  their  behalf.  I  am  glad  to  say  the  membership  during 
the  past  year  has  been  steadily  increasing,  some  thirty  members 
having  been  added  to  the  roll. 
The  Association  generally  is  In  a  flourishing  condition  ;  a  de- 


tailed report  of  the  finances  will  be  brought  down  by  your  Sec- 
retary. 

I  beg  to  acknowledge  with  thanks  a  most  pressing  and  cordial 
invitation  from  The  National  Electric  Light  Association  of  the 
United  States  to  the  officers  of  this  Association  to  attend  their 
annual  convention  which  was  held  this  yeat  in  the  city  of  Chicago 
a  few  weeks  ago.  I  am  pleased  to  say  several  members  availed 
themselves  ofthepleasure  of  acceptingthe  invitation  and  attended. 

The  Local  Committee,  as  you  see,  have  been  most  indefatig- 
able in  making  very  favorable  ariangements  for  your  personal 
comfort  while  attending  the  convention  and  also  in  providing 
social  entertainments  for  you  between  the  sessions.  I  expect  every 
member  to  attend  regularly  and  promptly  at  the  sessions  and 
trust  the  thirteenth  convention,  and  the  first  held  at  "The  King 
lidward,"  will  be  one  of  the  most  successful  in  the  history  of  the 
Association. 

I  now  declare  the  convention  duly  opened. 

B.  F.  IvEESOR,  President. 

The  President  called  upon  the  Secretary  to  read  the 
minutes  of  the  last  annual  tneeting. 

On  motion  ot  Mr.  Yule,  seconded  by  Mr.  Smith,  the 
reading  of  the  minutes  of  the  last  annual  meeting  was 
dispensed  with,  and  they  were  taken  as  read. 

The  President  called  for  the  report  of  the  Secretary- 
Treasurer,  Mr.  C.  H.  Mortimer,  which  was  as  follows: 

SECRETARY  TREASt'RER'S  REPORT. 

The  Executive  Committee  has  held  three  meetings  since  last 
convention,  viz  :  On  September  12th,  1902,  I<"ebruary  13th,  1903, 
and  immediately  preceding  the  opening  of  this  convention.  On 
September  12th  two  active  members  were  elected,  accounts  in 
connection  with  the  Quebec  convention  passed,  and  the  President 
and  Secretary  authorized  to  deal  with  members  in  arrears  for 
fees. 

On  February  13th  one  active  member  was  elected,  and  the 
resignation  of  one  member  received;  the  dales  were  chosen  for 
the  present  convention,  and  the  Secretary  instructed  to  apply  to 
the  railways  for  reduced  rates.  It  was  resolved  that  the  Presi- 
dent and  Vice-Presidents  should  compose  the  Committee  on 
Papers,  with  power  to  add  to  their  number.  Messrs.  Gossler, 
Dion  and  J.  J.  Wright  were  a[)pointed  a  committee  to  award 
prizes  for  papers  of  superior  meiit,  under  the  terms  of  a  resolu- 
tion passed  at  the  previous  meeting  of  the  Executive  relative  to 
the  disposal  of  the  fund  donated  by  the  Canadian  General  Elec- 
tric Company  for  this  object. 

At  the  ineeting  this  morning  25  persons  were  elected  lo  mem- 
bership. The  membership  now  stands  at  344,  as  compared  with 
306  at  date  of  last  report,  an  increase  during  the  year  of  38. 

The  Question  Box,  which  is  a  prominent  feature  of  our  pro- 
gramme this  year,  should  interest  central  station  men,  a  larger 
number  of  whom  should  be  connected  with  the  Association  and 
should  attend  the  conventions.  This  feature  is  proving  a  great 
success  in  the  National  Electric  Light  Association,  upwards  of 
250  questions  appearing  this  year  on  their  circular. 

I  have  thought  that  it  might  be  possible  to  organize  in  Toionto, 
Montreal,  Ottawa,  and  perhaps  other  centres,  local  branches  or 
clubs  composed  of  members  of  the  Association,  which  would 
hokl  monthly  meetings  of  a  social  character  during  the  autumn 
and  winter,  at  some  of  which  perhaps  brief  papers  on  electrical 
subjects  might  be  presented,  to  be  followed  by  discussions. 
These  papers  might  be  circulated  among  and  discussed  by  the 
various  clubs,  anil  afterwards  printed  and  distributetl  lo  the 
members.  In  this  way  closer  acquaintancjship  would  be  proniotetl 
among  the  members,  at  least  in  the  cities,  and  active  interest  in 
the  Association  stimulated.  I  throw  out  the  suggestion  in  the 
hope  that  if  it  meets  with  approval,  means  may  be  found  of  put- 
ting it  in  practical  operation. 

It  is  the  opinion  of  some  of  the  members,  including  some  mem- 
bers of  the  Executive,  that  the  important  work  hitherto  perform- 
ed by  the  Legislation  Committee  mighl  now  be  carried  on  to 
better  advantage  by  a  separate  organization  outs'do  of  the 
Association.  The  question  will  probably  come  up  for  considera- 
tion at  this  convention. 

It  will  be  a  matter  of  deep  regret  to  the  monibors  that  Mr.  ]. 
J.  Wright,  an  ex-President,  and  one  of  the  most  useful  and 
highly  respected  members  of  this  Association,  has  been  laid 
aside  for  several  months  by  serious  illness,  and  is  not  yet  suffi- 
ciently recovered  to  be  able  to  participate  in  this  convention.  The 
sympathy  of  the  members  will  also  be  extended  to  our  esteemed 
President,  Mr.  Reesor,  who  has  been  bereaved  of  his  wife  in  the 
interval  since  last  convention. 

As  will  be  seen  by  the  accompanying  statement,  our  financi;il 
position  is  somewhat  improved,  the  balance  in  hand  being 
$404. 1  7.  as  compari-d  with  $327.11  at  date  of  last  report.  This 
sum  is  exclusive  of  donation  of  $500  by  the  Canailian  CTcneral 
Electric  Companj-,  which  is  not  available  for  the  general  pui  - 
poses  of  the  Association. 

TKEASURER's   KKl'ORT   I'OR  YEAR   ENDINT,   MAY   ^tst,  I905. 

Ricrmi'is. 


Cash  in  Bank  June  1st,  1902   .   .   .$792  2S 

Cash  in  hand  June  1st.  1902   34  S 5 

160  Active  Monibors"  Fees.  .    4S0  00 

31  Associato  Members'  Fees   89  00 

I  Student's  l''ee   i  00 

Transcribing  Mr.  Evans'  Paper   i  oo 
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Ba<Jses  1002  Convention   9  00 

..  2S  71 
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  5  66 

  3  05 

  5  04 

i.i.uil  10  ScciclAiy    125  00 

Siciio;;ia|)licr     60  OO 

riiiilin-;  (iiicliulinj;  400  Cop  es  ol  rrocccilings)   168  50 

Tt.ivi  llmi;  K\pcnscs  to  liiiebcc  to  makt.'  arrange- 
ments it  Convention  -  r.  Ci.  dossier   13  67 

K.  B.  Thornton   13  6S 

A  A.  Dion   •?  S5 

Kngravings  to  Illustrate  Convention  Papers   5  08 

P.  Ci.  Crossler — Expenses  incurred  while  President  .  .  25  00 
Acton  Barrows — Refund  of  amount  paid  by  him  to 
otVicial  stenographer  for  transcript  of  Mr.  Lambe's 

Paper    3  00 

i  ll  on  1  land   28  54 

I'-nk   ■   880  58 
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C.  11.  MoitTlMKR,  Secretary-Treasurer. 

Mr.  Siiiitli  moved,  seconded  by  Mr.  Higman,  that 
the  report  of  the  Secretary-Treasurer  be  received,  which 
was  carried. 

The  President  appointed  as  auditors  Messrs.  Hunt 
(London),  and  Fisk  (Peterboro). 

The  Secretary  read  letters  from  the  following  :  Mr. 
VV.  A.  Martin,  Secretary  of  The  Toronto  Electric  Light 
Company,  extending  to  the  members  of  the  Association 
a  cordial  invitation  to  visit  their  stations  and  show- 
rooms; from  the  Mayor  of  St.  Louis  and  the  Business 
Men's  League,  extending  invitations  to  the  C.  E.  A.  to 
hold  their  next  convention  in  the  city  of  St.  Louis, 
during  the  Louisiana  Purchase  Exposition,  as  it  was 
ihe  intention  to  hold  an  International  Electrical  Con- 
vention at  that  time. 

The  Secretary  stated  that.  Prof.  Owens  would  per- 
haps be  able  to  give  the  metnbers  some  further  infor- 
mation with  regard  to  the  matter. 

Prof.  Owens  :  The  authorities  of  the  St.  Louis 
Exposition  are  organizing  an  International  Electrical 
Congress  to  be  held  in  the  first  week  of  September  in 
1904  ;  the  American  Institute  of  Electrical  Engin.ers, 
the  National  Electric  Light  Association  of  the  United 
States,  and  other  societies  will  participate,  and  the 
management  of  the  Exposition  is  very  anxious  that 
the  Canadian  Electrical  Association  will  also  partici- 
pate in  this  International  Electrical  Congress.  It  is 
with  great  pleasure  I  extend,  on  behalf  of  the  exposi- 
tion authorities,  this  invitation  to  the  Canadian 
Association. 

Mr.  Higman  :  I  would  move,  seconded  by  Mr. 
vSmith,  a  vote  of  thanks  to  the  authorities  who  have 
extended  this  invitation  to  our  Association,  and  I  trust 
that  the  Association  will  find  it  in  their  power  to  co- 
operate with  the  other  institutes  in  this  International 
Congress  at  St.  Louis.  I  had  the  privilege  of  being 
sent  to  the  International  Congress  at  Chicago  in  1893 
by  the  Canadian  Government,  and  I  can  speak  with 
soms  authorit}'  as  to  the  great  good  that  the  eieccrical 
world  in  general  derived  from  the  deliberations  of  that 
Congress.  The  absolute  units  as  we  have  them  to-day 
were  adopted  at  that  Congress,  and  legislation  follow- 
ed all  over  the  world  making  them  legal,  so  that  we 
find  to-daj'  ihe  nomenclature  and  the  value  the  same 
in  all  countries.  It  is  hardly  possible  to  over-estimate 
the  value  of  this  to  electrical  engineering.  I  trust  that 
at  the  coming  International  Congress  at  St.  Louis 
efforts  will  be  made  to  have  a  similar  successf  1  con- 
gress and  that  this  association  will  assist  in  forwarding 
the  movement. 

The  President  put  the  motion,  which  was  carried 
unanimousl}'. 

The  Pres  dent  called  for  reports  of  committees. 

Mr.  Yule  presented  the  report  of  the  Committee  on 
Legislation,  as  follows  : 

REPORT  OF  COMMITTRE  ON  LEGISLATION. 
To  the  Canadian  Electrical  Association  : 

Gentlemen, — Your  Committee  on  Legislation  beg  to  report 
that  their  first  meeting  was  held  in  Toronto  on  March  4th  last. 
It  was  then  quite  evident  that  a  strong  attempt  was  to  he  made 
in  the  Legi-il^iture  to  repeal  the  Conmee  amendments  to  the  Mun- 
icipal Act..  The  situation  was  fully  discussed  and  the  advisability 
of  the  C.  E.  A.  continuing  to  assume  responsibility  of  caring  fo 


I  ho  companies'  interests  was  carefully  considered.  At  this  meet- 
ing it  was  dociilod  to  send  notices  to  all  Lighting  Companies  to 
attend  a  meeting  in  Toronto  on  the  12th  of  March.  At  this  meet- 
ing about  25  companies  were  represented  out  of  a  total  of  about 
140  companies  and  individuals  operating  plants  in  the  Province 
of  Ontario.  The  situation  was  laid  before  those  present  and  a 
resolution  passed  to  form  a  separate  organization  consisting  of 
companies'  representatives.  Mr.  Reesor  was  elected  President 
and  the  Executive  Committee  appointed  largely  consisted  of  the 
members  i>f  your  Legislative  Committee.  At  the  next  meeting 
of  the  Connniltee  it  was  felt  for  various  reasons  that  need  not  be 
gone  into  in  this  report,  that  it  would  be  for  the  best  interests  of 
all  concerned  to  continue  the  old  organization  for  this  year. 
Arrangements  for  defence  were  at  once  made  and  a  plan  of  cam- 
paign agreed  on.  Your  Chairman,  although  not  directlj'  inter- 
estetl,  remained  in  office  and  gave  his  services  to  the  work  in 
hand.  Mr.  Mortimer  also  agreed  to  continue  as  Secretary  for  a 
limited  time. 

Mr.  Downey,  member  for  South  Wellington,  introduced  a  bill 
for  the  total  repeal  of  the  Coimiee  amendments  and  at  once  com- 
menced a  strong  and  vigorous  canvas  in  the  House  to  secure  his 
Hill  being  passed.  This  being  the  first  session  of  a  new  Legisla- 
ture, there  is  a  large  contmgent  of  new  and  active  members  who 
are  not  fully  informed  on  the  merits  of  the  question  at  issue.  In  a 
matter  of  this  kind  a  detail  ot  the  work  done  by  your  Council  and 
Conii.iittee  cannot  be  gone  into,  but  suffice  it  to  say  that  every 
fair  and  reasonable  effort  was  put  forth  to  prevent  the  passing  of 
Mr.  Downey's  Bill.  We  are  pleased  to  be  able  10  report  that  the 
Legislature  after  full  and  free  discussion  in  the  House  and  in 
Committee  again  affirmed  the  general  principles  of  Mr.  Co,.imee's 
amendments  as  being  fair  and  just  to  the  companies  and  nunici- 
palities,  m  the  face  of  a  great  deal  of  misrepresc'"'3''^'-n  and 
ignorance  on  the  question. 

Your  Committee  think  tliat  it  may  now  be  assum"^  at  the 
underlying  principles  of  the  Conmee  Bill  are  cons?'^.'"':  d  and 
admitted  to  be  a  reasonable  protection  to  those  who  wer  duced 
to  invest  capital  in  and  have  developed  the  lighting  bii'"^  ess  to 
its  present  proportions.  The  future  danger  is  that  ame' .1  ments 
to  the  Act  will  be  made,  and  unless  carefully  watchei'r  these 
amendments  may  seriously  jeopardize  the  value  of  your  proper- 
ties. Your  Committee  desire  to  say  that  the  amendment  most 
discussed  is  a  clause  that  will  compel  companies  to  sell,  or  to  put 
it  another  way,  will  give  municipalities  the  right  to  expropriate. 
Your  committee  consider  it  will  be  advisable  for  this  convention 
to  discuss  whether  or  not  the  C.  E.  A.  should  continue  to  assume 
the  responsibilit}'  of  looking  after  the  interests  of  the  companies. 
We  state  very  reluctantly  that  in  our  opinion  the  financial  support 
accorded  the  Legislative  Committee  by  tne  companies  falls  short 
of  what  it  ought  to  be.  In  a  vigorous  attack  such  as  was  made 
on  the  companies  during  the  last  few  weeks  there  is  no  time,  or 
in  (act  inclini..tion,  to  stop  and  consider  the  financial  situation. 
We  felt  that  large  interests  were  entrusted  to  us  and  no  effort 
was  spared  to  defeat  such  an  unjust  proposal ;  tiie  result  is  that 
we  are  considerably  short  of  funds  to  meet  our  accounts,  and 
trust  that  those  who  are  receiving  the  benefit  of  our  labors  will 
put  sufiicient  funds  into  the  hands  of  our  successors  in  office  to 
pay  all  liabilities. 

The  following  are  the  names  of  the  companies  who  have  con- 
tributed to  the  expense  fund  of  the  Legislative  Committee: 

Toronto  Electric  Light  Co.  ;  Gananoque  Electric  Light  & 
Water  Supply  Co.  ;  W.  C.  Harrison,  Norwood  ;  Smith's  Falls 
Electric  Power  Co.  ;  Welland  Electric  Light  Co.  ;  R.  A.  Corbett, 
Port  Hope  ;  W.  Moore  &  Sons,  Meaford  ;  Ottawa  Electric  Co.  ; 
Knight  Bros.  Co.,  Burk's  Falls  ;  Gait  Gas  Light  Co.  ;  Guelph 
Light  &  Power  Co.  ;  Wingham  Electric  Light  Co.  ;  Brantford 
Electric  &  Operating  Co.  ;  Renfrew  Electric  Co.;  Hamilton  & 
Prout,  Forest  ;  Tremaine  &  Snell,  Exeter  ;  Henry  Cooke,  Hen- 
sall  ;  Petrolea  Electric  Light,  Heat  &  Power  Co.  ;  Seaforth  Elec- 
tric Light,  Heat  &  Power  Co.  ;  Listowel  Gas  &  Electric  Light 
Co.  ;  St.  Thomas  Gas  Co.  ;  Merrickville  Electric  Light  &  Power 
Co.  ;  Ingersoll  Electric  Power  &  Light  Co.  ;  Joseph  Knox,  Stay- 
ner  ;  W.  H.  Birchard,  Aurora  ;  Simon  Plewes,  Creemore  ;  Frank- 
ford  Electric  Light  Co.  ;  Vankleek  Hill  Electric  Light  Co.  ; 
Stormont  Electric  Light  &  Power  Co.,  Cornwall  ;  Napanee 
Water  &  Electric  Light  Co.  ;  Light,  Heat  &  Power  Co.,  Lindsay  ; 
Cobourg  Water  &  Electric  Co.  ;  Peterborough  Light  &  Power 
Co.  ;  Lakefield  Electric  Co.  ;  H.  W.  Foulds  &  Co.,  Hastings; 
Bowmanville  Electric  Light  Co.  ;  Cardinal  Electric  Light  Co.  ; 
James  Munroe,  Embro  ;  Herbert  Webster,  Norwich  ;  Tilson- 
burg  Electric  Co.  ;  Port  Dover  Electric  Light  Sj'ndicate  ;  Lin- 
coln Electric  Light  &  Power  Co.,  St.  Catharines  ;  Sarnia  Gas 
&  Electric  Light  Co.  ;  Alvinston  Electric  Light  Co.  ;  H.  C.  Baird 
&  Sons,  Parkhill  ;  B.  A.  Gordon,  Glencoe  ;  Stratford  Gas  Co.  ; 
People's  Electric  Co.,  Windsor  ;  Kingsville  Electric  Light  Co.  ; 
Ridgetown  Electric  Co.  ;  Pembroke  Electric  Light  Co.  ;  Paken- 
ham  Electric  Light  Co.  ;  John  Bourke,  North  Bay  ;  Csrleton 
Place  Electric  Light  Co.  ;  Arnprior  Electric  Light  <&  Power  Co.  : 
Sturgeon  Falls  Electric  Light  &  Power  Co.  ;  Waterloo  Electric 
Light  &  Power  Co.  ;  Berlin  Gas  Co.  ;  Jacob  Morlej-,  New  Ham- 
burg ;  Bearman  &  Co.,  Chesley  ;  Thomas  Andrews,  Thornburj'  ; 
H.  Gruelzner,  Hanover  ;  Teeswater  Light  <!t  Power  Co.  ;  Waller 
Stewart  &  Son,  Lucknow  ;  Crawford  &  Mclntj're,  Durham  ; 
Hutton  Electric  Co.,  Brampto'n  ;  Georgetown  Electric  Light  & 
Power  Co.  ;  Clinton  Electric  Light  Co.  ;  Maitawa  Electric  Co.  ; 
Leamington  Electric  Light  Co.  ;  London  Electric  Co. 

John  Yi  le,  Chairman. 

This  report,  on  the  suggestion  of  Mr.  Yule,  was  left 
over  for  discussion,  to  be  taken  up  by  an  executive 
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meeting  of  tlie  Association  consisting  of  only  active 
members,  and  the  President  appointed  Thursday  morn- 
ing at  g  o'clock  for  this  purpose. 

Mr.  Higman  :  Perhaps  I  owe  the  Association  an 
apology  for  having  no  report  of  the  Arc  Light  Rating 
Committee.  I  have  felt,  and  others  oi  the  com- 
mittee have  felt  also,  that  owing  to  the  transitional 
stage  which  arc  lighting  is  in  at  present  it  would  not 
be  desirable  to  bring  in  a  report  recommending  a 
standard.  We  have  been  moving  from  the  old  open 
arc  light  to  the  enclosed  and  the  alternating,  and  now 
we  have  the  Nernst  lamp  as  a  disturbing  element,  and 
it  would  be  quite  impossible  to  lay  down  hard  and 
fast  lines  as  to  what  shall  constitute  a  standard.  I 
might  say  that  the  original  intention  for  moving  in 
this  matter  insofar  as  the  Department  was  concerned 
was  to  induce  the  companies  to  abandon  the  old 
method  of  making  their  contracts  in  terms  of  candle 
power.  Frecjuently  the  Department  was  called  upon 
to  settle  disputes  between  municipalities  and  electric 
lighting  companies,  and  we  found  with  contracts  made 
in  terms  of  candle  power — a  nominal  2000  candle 
power  lamp  for  instance — it  was  quite  impossible  to 
do  anything  in  the  premises,  and  so  we  have  been 
advocating,  very  successfully  I  think,  the  making  of 
contracts  in  terms  of  energy  delivered  at  the  lamp. 
That  would  seem  to  be  the  genera!  custom  now,  and 
so  far  as  the  department  is  concerned  at  any  rate,  we 
are  quite  satisfied  to  let  the  matter  rest  where  it  is. 
With  the  limited  resources  at  the  disposal  of  our 
Association  we  could  not  attempt  to  take  up  a  thorough 
investigation  of  this  matter.  The  National  Electric 
Light  Association  has  been  doing  so  and  they  have 
presented  reports  at  their  annual  meetings  of  very 
great  value,  and  which  are  available  for  our  members. 
Even  if  we  had  the  means  we  could  not  improve  on 
the  excellent  work  done.  It  will  be  for  us  to  assimi- 
late the  information  there  prepared  for  us. 

Mr.  Hunt  :  I  would  like  to  state  exactly  what  we 
did  in  a  contract  in  London.  The  specifications  were 
prepared  by  the  city  engineer.  I  think  it  gets  over  the 
difficulty  of  candle  power  entirely,  that  is,  we  have 
a  lamp  of  a  proper  voltage  and  amperage,  say  70  v. 
6y2  amp.  to  produce  450  watts  or  over.  This  is  ac- 
cepted by  him  as  a  2000  candle  power  lamp  and  is  also 
the  standard  adopted  by  the  National  Electric  Light 
Association. 

Mr.  I^ion  :  There  was  a  committee  of  this  Associa- 
tion appointed  two  years  ago  for  the  purpose  of  re- 
commending a  uniform  system  of  accounting  to  the 
members  ot  this  Association.  That  committee  was 
composed  of  Mr.  Wright,  of  Renfrew,  and  Mr.  Street, 
of  Ottawa.  They  made  a  report  at  the  meeting  in 
Quebec,  which  for  want  of  time  was  not  discussed,  the 
discussion  was  adjourned  until  the  following  day  ;  and 
then  we  found  no  time  to  dispose  ot  it  and  it  was 
left  for  this  convention.  Mr.  Wright,  of  Renfrew,  is 
not  here  as  yet.  Mr.  Street  is  also  prevented  from 
coming,  but  he  asked  mc  to  bring  the  matter  up.  lie 
thought  in  fairness  to  the  members  of  the  committee 
who  had  devoted  considerable  time  to  investigation 
that  the  matter  should  be  dealt  with,  and  that  their 
recommendation  should  either  be  set  aside  or  adopted. 
The  Secretary  will  get  from  his  records  the  report 
presented  last  summer,  and  either  at  this  session  or 
some  other  session  of  this  convention  the  matter 
could  be  disposed  of.  There  was  a  recommenda- 
tion contained  in  that  report  and  I  would  like  to 
submit  it  to  the  meeting  when  we  get  the  papers 
before  us. 

The  President  :  You  have  heard  the  explanation 
Mr.  Dion  gives.  The  Secretary  will  have  these  papers 
brought  forward  at  another  session. 

There  being  no  other  business  to  bring  before  the 
meeting  at  this  stage  the  Question  Box  was  taken  up 
and  was  conducted  by  Messrs.  Dion  and  Hunt.  The 
following  were  the  questions  sent  out  to  members, 
together  with  the  written  replies  submitted  : 


QUESTION  BOX. 

1.  Is  it  advisable  to  "ground  "  secondaries  al  the  transformer  or  in 
the  l)uilding  supplied  ? 

2.  Should  meters  be  tested  in  places  or  sliould  they  be  returned  to 
the  station  for  that  purpose  ? 

3.  What  systems  are  mostly  used  and  commendable  to  check  up 
lamp  manufacturers'  guarantees  as  to  life,  efficiency  and  c.  p.  ? 

4.  What  has  been  the  experience  in  operating  single  phase  motors 
on  lighting  ciicuits  and  to  what  sizes  of  motors  is  such  operation  prac- 
tically limited  ? 

5.  Should  5  and  4  c.  p.  lamps  be  freely  supplied  to  meter  customers 
of  electric  light  and  renewals  thereof  made  free  ? 

6.  What  is  a  proper  annual  charge  for  depreciation  in  waterpower 
plants,  and  how  arrived  at  ? 

7.  What  is  the  best  practice  to  follow  regarding  the  cutting  and 
handling  of  wires  in  cities  during  fires  ? 

8.  What  is  the  best  system  for  keeping  records  of  ]5oles  and  lines 
and  regarding  changes  thereon? 

9  VVhat  is  the  best  way  for  keeping  track  of  transformers,  their  lo- 
cations, sizes  and  the  maximum  active  load  on  them  ? 

10.  What  precautions  are  advisable  with  free  lamp  renewals  to  pre- 
vent persons  from  selling  them  or  using  them  in  any  other  manner 
than  that  intended  ? 

11.  Is  it  advisable  to  mark  wires  on  poles  so  as  to  distinguish  be- 
tween feeders,  mains  and  the  different  services  on  circuits,  so  a  line- 
man may  identify  them  without  carrying  a  map  of  them  in  his  head  ? 

12.  What  is  the  maintenance  cost  per  kw.  hour  of  the  different  types 
of  Nernst  lamps  ? 

13.  In  cases  where  machines  of  a  different  periodicity  are  in  use, 
one  machine  60  cycles  and  the  other  125  cycles  ;  the  60  cycle  machine 
used  for  the  heavy  loads  aud  the  1215  cycle  for  the  all  night  run  ;  what 
class  of  meter  should  be  used  which  will  register  accurately  within  Gov- 
ernment limitations  on  both  frequencies.  The  Canadian  (iovernment 
require  all  meters  to  be  within  three  per  cent,  either  way  of  tlie  average 
of  and  load.  In  cases  like  this  do  the  Government  base  their 
figures  on  results  obtained  from  tests  on  both  frequencies,  or  is  the 
meter  simply  tested  on  a  machine  of  the  same  frequency  as  that  stamp- 
ed on  its  name-plate? 

14.  I  understand  that  there  are  several  electrical  companies  manu- 
facturing polyphase  induction  alternators.  Are  single  phase  machines 
ever  built  using  the  induction  principle  ?  I  have  never  seen  any.  I 
understand  there  is  some  fundamental  reason  for  this.     Is  it  regulation? 

15.  What  is  the  greatest  distance  ever  talked  over  by  telephone  ? 

16.  What  is  the  general  opinion  regardihg  the  use  of  barb  wire  above 
transmission  lines  as  a  lightning  arrester  ?  Is  the  expense  of  installa- 
tion and  the  cost  of  maintenance  justified  by  the  results  obtained  ?  Does 
it  giye  much  trouble  by  breaking  and  causing  shut-downs  ? 

17.  With  two  high  tension  circuits  on  one  pole  what  is  the  experience 
with  tfie  handling  of  repairs  to  one,  the  other  being  alive  ?  What  is 
the  highest  voltage  that  can  be  so  handled? 

iS.  Are  four  motor  street  car  equipments  justifiable  in  ordinary  city 
service,  the  grades  being  practically  negligible  ? 

19.  What  is  the  average  power  factor  on  plants  of  say  i^oo-kw.  and 
larger  which  are  operating  both  a^c  and  incandescent  lighting  and 
synchronous  and  inducticm  motors  ? 

20.  Would  it  lie  desirable  for  this  Association  lo  take  up  the  c[ues- 
tion  of  preparing  a  publication  giving  the  rates  obtaining  in  this  coun- 
try for  lighting,  power,  and  heating  service,  together  with  an  outline 
of  the  various  plants  ? 

21.  What  are  the  factors  that  decide  whether  or  not  it  is  necessary 
to  use  bells  on  the  ends  of  lead  cable?  Where  is  the  critical  point, 
that  is,  above  what  voltage,  power,  length  of  cable,  etc.,  etc.,  do  they 
become  necessary  ? 

22.  Kor  street  lighting  in  small  towns  of  1,500  to  3,500  population, 
which  is  the  better  system  to  use  ;  the  multiple  alternating  arc  or  the 
series  alternating  arc,  and  why  ? 

23.  What  size  of  wire  is  required  to  operate  seventy-five  60-cylc, 
constant  current,  7. 5-ampere  series  alternating  arc  lamps  on  a  circuit 
18  miles  long  with  73  volts  at  arc  ? 

24.  What  method  of  grounding  lightning  arresters  and  transformer 
secondaries  gives  the  best  ground  at  the  least  cost  ? 

25.  What  is  the  ratio  of  transformer  capacity  to  connected  load  for 
(a)  residence  lighting,  and  (b)  business  lighting  ? 

26.  What  should  l)e  the  [erccnt.  drop  in  voltage  on  a  well-eepiiiipcd 
alternating-current  line  between  station  and  centre  of  distribution  ? 

27.  What  is  the  best  way  ol  testing  meters  on  the  customer's  prem- 
ises ? 

28.  What  degree  of  accuracy  at  five  per  cent,  of  full  load  is  it  prac- 
tically possible  to  maintain  on  wattmeters  of  the  commutator  type? 

29  What  is  the  ratio  of  burnouts  in  a  Nernst  lamp  between  the 
ballasts  and  glowers  of  the  lamp  ? 

50.  What  results,  as  compared  with  arc  lights,  has  the  Nernst 
lamp  given  lor  street  lighting  ? 

31.  Do  Nernst  lamps  prove  troublesome  rn  their  o|)eration  ? 

32.  As  Nernst  lamps  consume  much  less  current  than  other  lamps 
in  proportion  to  illumination,  how  is  the  customer  charged  for  this 
service  ? 

33.  Are  Nernst  lauqis  furnished  by  the  lighting  company,  or  do  the 
customers,  in  the  majority  of  cases,  furnish  llieir  own  lamps  ? 

34.  Has  anyone  put  Nernst  lamps  to  a  commercial  use  ? 

35.  Am  Nernst  lamps  as  efficient  on  walls  consumed  as  claimed  by 
manirfacturers  ? 

36.  What  is  the  average  life  of  Nernst  lamp-glowers  on  good  regu- 
lation, from  practical  experience  ? 

37.  What  globes  have  you  fotrnd  for  interior  arc  lighting  that  are 
more  decorative  than  the  |)lain  white  or  clear  glass  and,  within  reason 
as  to  cost  and  weight,  while  n.)t  absorbing  more  light  than  an  opalcs  - 
cent  globe  ? 

38.  How  do  you  figure  ilepreciation  ? 

59.  When  meters  are  used  Uy  an  eleclric-light  plant,   should  there 
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be  a  niiiiinuiin  rate  paiil  irrespective  of  llie  meter  readir.i;s  ;  if  so,  what 
shoulil  ilie  miniiiiuin  rate  be  ? 

40.  Wliat  has  been  the  experience  of  water-power  plants  with  the 
niaximiim-deninnd  flat  rate,  conlrolleil  by  a  Lacey  controller,  or 
similar  device  ? 

41.  Oulsiile  of  cultivating  a  day  load  by  supplying  power,  what  is 
beinj;  done  ijenerally  lowaid  encouraging  the  use  of  summer  current 
by  water-power  plants  ? 

42.  Is  there  any  recording  watt  meter  designed  to-day  suitable  for 
measuring  both  inductive  and  non-inductive  loads  from  2,000  volt 
circuits  ? 

ANSWlsRS  TO  OlIl'STlONS. 

Sberbrooke  Power,  I-igbt     Heat  Company,  Sherbrooke,  Que. : 

We  have  been  asked  to  answer  question  No.  40,  and  herewith 
enclose  our  reply,  which  is  based  upon  our  experience  so  far. 
Sysionialic  inspection, while  not  having^  been  shown  to  be  absolute- 
ly necessary  so  far,  would  seem  to  us  to  be  very  advisable,  and  a 
convenient  method  of"  testing'  controllers  in  place  is  desirable. 
Many  theoretical  and  imaginary  objections  to  the  controller  have 
been  urged  which  have  not  yet  materialized  in  practice. 

40.  -An  experience  of  about  six  months  with  the  Lacey  controller 
would  indicate  that  it  furnishes  the  best  means  so  far  put  on  the 
market  to  deal  with  tlat  rates. 

.•\s  to  its  reliability  in  the  matter  of  keeping  in  adjustment  our 
limited  experience  will  not  allow  us  to  state,  as  we  have  not  made 
a  systematic  inspection  of  them  yet. 

That  those  set  up  so  far  have  remained  in  adjustment  would 
seem  likely,  as  we  have  had  no  complaint  of  the  limit  of  any 
customer  having  been  cut  down. 

Common  sense  would,  however,  dictate  that  this  instrument,  the 
same  as  any  other  device  for  measuring  current,  should  not  be 
allowed  to  go  for  an  indefinite  time  without  inspection  and  test. 

Inspection  in  September,  November  and  January  and  probably 
in  May  would  be  sufficient. 

Its  makers  would  add  to  the  popularity  of  the  instrument  by 
getting  up  a  convenient  and  portable  apparatus  for  verifying  the 
controller  without  disturbing  its  setting  or  connection. 

A  testing  box  equipped  with  standard  lamps  or  some  other 
suitable  load,  wiih  an  indicating  watt-meter  or  an  ammeter  and 
volt-meter  attached,  and  a  connecting  device  which  would  admit 
of  the  outfit  being  quickly  attached  to  the  circuit  near  the  con- 
troller, wovdd  probably  fill  the  bill. 

In  setting  the  controller  it  must  be  adjusted  to  the  load  con- 
tracted for  at  the  extreme  voltage  to  which  the  circuit  is  subjected 
otherwise  the  controller  will  trip  when  the  voltage  rises,  with- 
out having  more  than  the  rated  number  of  lamps  in  circuit. 

Our  average  setting  allows  about  60  watts  to  a  16  C.  P.  lamp. 

One  effect  of  the  use  of  the  controller  is  to  bring  home  to  the 
average  customer  that  there  is  a  wide  range  in  the  efficiency  of 
lamps. 

Our  contract  is  made  in  terms  of  16  C.  P.  lamps,  government 
standard,  and  the  customer  distributes  his  current  to  his  own  best 
possible  advantage. 

A.  G.  Sangster,  Sherbrooke,  Oue. : 

1.  At  transformer. 

2.  In  some  cases  in  places,  in  others  taken  to  the  station. 
They  should  not  be  supplied  free.  Nothing  less  than  8  CP. 

6.  From  10  to  25  %  according  to  fall  of  water. 

7.  The  best  and  safest  practice  is  to  open  the  circuit  in  the  fire 
district. 

8.  The  map  system,  with  location  of  poles,  lines  and  transform- 
ers. 

9.  The  card  catalog,  giving  transformer  location,  maximum 
load,  and  when  put  up.  o». ,  j^a^' 

10.  It  is  advisable  both  in  station  and  on  cross  arms. 

26.  We  have  8  circuits  going  out,  distances  being  from  one  to 
three  and  a  half  miles.  The  drop  is  2  to  3  per  cent.,  which 
is  about  the  correct  loss. 

39.  Ves,  have  charged  75  cents  per  month  irrespective  of  the 
meter  reading  ;  this  is  to  cover  cost  of  transformers  and  con- 
nections. 

40.  The  maximum  demand  rate  by  a  Lacey  controller  suits  quite 
a  large  class  of  customers,  knowing  the  amount  payable  each 
month  regardless  of  the  hours  burning.  The  contractor  has  the 
benefit  of  the  load  to  put  on  a  transformer — no  meter  readings 
and  fewer  inspections. 

41.  Cultivating  the  use  of  flat  irons  and  fans. 

O.  Higman,  Ottawa  : 

1.  To  ground  secondaries  at  the  transformer  would  seem  to  be 
the  more  preferable  method.  It  would  ensure  all  con.sumer's 
lines  being  protected  ;  whereas  grounding  in  the  building  would 
often  be  found  inconvenient  and  too  often  would  be  neglected 
altogether. 

2.  Government  regulations  require  that  meters  should  be  pre- 
sented to  the  inspector  for  inspection.  To  lest  in  situ  is  ex- 
tremely inconvenient  and  sometimes  impossible.  An  extra  fee  of 
50  cents  is  charged  for  meters  so  tested. 

3.  A  good  photometer  set  with  standardized  incandescent 
lamps,  a  low  reading  wattmeter  and  a  voltmeter. 

5.  5  or  8  c.p.  lamps  should  be  freely  supplied  to  meter  custom- 
ers to  enable  them  to  regulate  their  purchases.  It  would  tend  to 
promote  harmony  as  well  as  good  business. 

10.  Bring  the  criminal  code  to  bear  on  the  guilty  parties. 

11.  If  wires  were  so  marked  it  would  doubtless  be  a  source  of 
great  help  and  protection  to  linemen. 

13.  The  experience  of  Government  inspectors  is  that  meters 
constructed  for  60  cycles  will  not  keep  within  the  tolerated  error 
if  used  on  125  cycles  and  vice  versa.      In  all  cases,  so  far  as  the 


Government  inspection  is  concerned,   meters  are  tested  on  the 
same  frequency  as  is  marked  on  t!ie  meter. 

27.  By  removing  the  fuse  wire  in  the  fuse  block  on  the  oppo- 
site side  of  the  one  on  which  the  suppl}'  meter  is  connected  and 
bringing  the  current  wires  of  an  indicating  wattmeter  to  the 
points  thus  made  available  and  connecting  the  potential  wire  to 
the  other  side.    The  supply  meter  would  not  then  be  disturbed. 

28.  Most  meters  run  slow  with  only  5%  of  full  load.  Except 
for  sensitiveness  the  Government  inspectors  do  not  test  meters 
on  less  than  25%  full  load. 

W.  A.  Johnston,   United  P31ectric  Company,  Toronto  : 

Referring  to  question  number  14:  Single  phase  inductor  alterna- 
tors have  been  manufactured  for  the  last  three  or  four  years  in  Tor- 
onto under  patents  of  the  writer.  Such  a  machine  was  manufac- 
tured at  first  by  the  W.  A.  Johnson  Electric  Company  and  later 
by  the  United  Electric  Company.  They  may  be  seen  in  constant 
use  in  the  following  towns  :  Beeton,  Acton,  Norwood,  Bed- 
ford, Que.,  Colborne,  Ont.,  Goderich,  Ont.,  Hamburg,  Ont., 
Seaforth,  Ont.,  etc.  Such  machines  have  operated  successfully, 
running  very  cool  and  having  perfect  inherent  regulation;  it  is 
the  writer's  believe  that  owing  to  imperfect  regulation,  and  also 
in  some  cases  to  excessive  heat,  other  makers  have  not  seen  fit 
to  exploit  the  sale  of  single  phase  inductor  alternators,  and  in  fact 
some  makers  have  practically  abandoned  polyphase  inductor  al- 
ternators for  practically  similar  reasons. 

The  whole  question  is  really  one  of  correctness  in  design.  The 
paper  by  the  writer  published  about  three  years  ago  in  the 
Electrical  News  fully  covers  the  ground. 

The  question  which  might  enlarge  the  discussion  in  this  line 
would  be,  "Why  are  such  good  results  regarding  regulation  ob- 
tained in  transformers  as  made  by  almost  any  manufacturer, 
whereas  when  same  iron  and  copper  is  used  to  construct  a  gener- 
ator poor  regulation  is  obtained  and  usually  the  endeavor  is  made 
to  compensate  for  or  correct  such  irregular  generator  by  use  of 
compound  windings,  etc." 
Brantford  Electric  &  Operating  Company  : 

In  answer  to  question  No.  9,  "What  is  the  best  way  of  keeping 
track  of  transformers,  their  location,  sizes,  and  the  maximum 
active  load  on  them,"  we  have  found  our  system  in  use  here  for 
keeping  track  of  the  above  very  satisfactory,  and  same  has  often 
been  the  means  of  saving  transformers  from  burn-outs  due  to  over- 
loads. When  a  customer  is  connected, and  the  order  of  same  is  re- 
turned,the  transformer  number  is  handed  in  by  the  foreman.  This 
number  is  placed  on  the  customer's  card, and  the  customer's  name, 
together  with  the  number  of  lights  and  the  estimated  average 
maximum  load, is  entered  on  a  card,  which  is  filed  in  a  card  index, 
according  to  the  transformer  number.  This  card,  which  is  4  to  6 
inches,  shows  in  addition  to  the  number,  the  size,  make,  voltage 
and  type,  and  also  shows  the  date  purchased,  from  whom,  and 
the  price.  Columns  are  left  on  the  tace  of  it  for  the  date  of  in- 
stallation, circuit,  location  and  date  and  reason  for  removal  if 
any.  On  the  back  of  the  card  three  columns  are  provided,  one 
for  customer's  name,  one  for  number  of  lights  connected,  and  the 
other  for  the  estimated  average  load.  These  cards  show  at  any- 
time the  number  of  lights  connected  on  each  transformer  and  al- 
so furnish  a  rapid  means  of  finding  out  the  numbers  and  sizes  of 
transformers  connected  on  the  lines.  We  enclose  herewith  copies 
of  transformer  cards  in  use  by  us. 


(Front  of  Card.) 


Size  of  Transformer. 

Make. 

No. 

Voltage. 

Type. 

Inst.  by. 

Purchased. 

Bo't  from. 

Price. 

Installed.  Phase. 

lyocation. 

Removed  and  Reasons. 

(Back  of  Card.1 

No.  1 

Jwights.  1 

CUSTOMER. 

1  Aver. 
1  I,oad. 

I 
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Mr.  Hunt  :  Mr.  President,  the  meeting  of  the  Execu- 
tive this  morning  was  kind  enough  to  appoint  Mr. 
Dion  and  myself  to  take  charge  of  this  Question  Box. 
I  might  state  that  in  the  National  Electric  Light  As- 
sociation ot  the  United  States,  which  held  its  meeting 
in  Chicago  this  year,  we  had  a  great  many  questions, 
nearly  three  hundred,  put  in  by  members  during  the 
year.  The  Secretary  sends  out  papers  about  every 
month  with  the  questions  that  have  been  submitted  and 
each  member  is  requested  to  answer,  if  he  can,  one  or 
more  of  the  questions  that  have  been  sent  in,  and  by 
that  means  a  great  many  answers  are  obtained  before 
the  meeting — so  much  so  that  when  we  met  in  Chicago 
this  year  the  Secretary  had  a  book  almost  half  an  inch 
thick  printed  with  the  questions  and  the  answers  fol- 
lowing. We  found  it  of  very  great  assistance.  I  might 
say  some  of  those  books  have  been  sent  to  members  of 
this  Association,  and  I  heard  one  gentleman  this  morn- 
ing say  he  thought  it  was  the  most  valuable  book 
printed  in  the  electrical  line.  Next  year  the  Executive 
Committee  might,  I  suppose,  find  it  possible  to  do  this 
work  in  a  similar  way  and  save  a  lot  of  discussion  at 
our  meetings  which  takes  up  time.  However,  we  must 
make  a  beginning,  and  with  your  permission  I  will 
read  the  first  question  and  ask  some  of  the  gentlemen 
present  to  give  us  their  views  on  it.  The  first  ques- 
tion sent  in  is  one  of  very  great  importance  and  I  think 
possibly  there  is  some  difference  of  opinion  on  it.  "Is 
it  advisable  to  "ground"  secondaries  at  the  transformer 
or  in  the  building  supplied  ?"  I  might  state  here  that 
there  was  some  difference  of  opinion  among  the  Chi- 
cago members,  some  saying  it  was  better  not  to  ground 
them  at  all  and  others  contending  that  it  was. 

The  President  :  Perhaps  some  member  present  could 
give  an  answer  to  that  or  give  his  opinion  about  it — 
some  central  station  man. 

Mr.  Fisk  :  Mr.  President,  I  might  say  at  Peterboro 
we  are  grounding  all  of  our  late  secondary  work,  es- 
pecially the  three  wire  ;  ground  the  neutral  and  ground 
at  the  transformer,  and  so  far  we  have  not  grounded 
anything  in  the  building.  It  has  worked  very  satisfac- 
torily. 

Mr  Dion  :  May  I  ask  Mr.  Fisk  what  means  he  takes 
for  grounding  on  the  streets? 

Mr.  Fisk  :  Simply  put  a  copper  plate  down  in  the 
ground  about  seven  inches  deep,  about  twelve  inches 
square,  nailed  to  the  bottom  of  the  pole,  and  a  copper 
wire  soldered  to  that. 

Mr.  Dion  :  Do  you  know  of  any  breaking  of  the 
joint  ? 

Mr.  Fisk  :  We  have  never  found  it  so. 

The  President  :  I  think  good  moist  ground  would  be 
sufficient  one  way  or  the  other. 

Mr.  Higman  :  It  seems  to  me  that  the  most  effective 
way  of  doing  it,  if  it  is  desirable  to  do  it  at  all,  and  1 
believe  it  is,  is  to  ground  the  secondary  at  the  trans- 
former. I  do  not  think  the  plan  adopted  by  Mr.  Fisk 
is  a  desirable  one.  Electrolytic  action  will  soon 'de- 
stroy the  connection  and  there  will  be  no  ground.  The 
only  effective  way  is  to  string  an  iron  wire  of  good  size 
grounded  at  some  central  point.  The  grounding  of 
the  secondary  is  quite  a  common  and  usual  practice  in 
Europe. 

Mr.  Himt  :  Where  do  you  run  the  iron  wire  ? 
Mr.  Higman  :    On  the  poles,   following  the  trans- 
formers. 

Mr.  Hunt  :  I  understand  that  the  National  Board  of 
Underwriters  have  now  some  objection  to  grounding 
at  the  transformers.  It  seems  there  has  been  trouble 
through  having  grounds  at  the  transformer  and  also 
from  grounding  inside  of  buildings  where  there  are 
water  and  gas  pipes.  There  have  been  some  fires  caus- 
ed on  that  account,  where  the  ground  wire  is  crossed 
by  a  water  or  gas  pipe  in  the  building. 

Mr.  Dion  :  I  think  the  question  is  not  exactly  whether 
we  should  ground  secondaries  or  not.  The  question 
upon  which  there  seems  to  be  considerable  difference 
of  opinion  is  whether  we  should  ground  the  second- 
aries at  the  transformer  or  in  the  building.  It  seems 
to  me  we  have  no  choice  in  the  matter,  because  the 


National  Code  will  not  allow  grounding  except  outside 
the  building.  If  you  ground  it  outside  of  the  building 
it  seems  to  me  it  is  a  matter  of  indifference  whether  it 
is  immediately  outside  or  half  way  to  the  pole  or  at 
the  transformer.  There  is  a  written  answer  which  I 
wish  to  read  to  read  to  you.  Mr.  Sangster,  of  Sher- 
brooke,  says  :  "At  the  transformer." 

Mr.  Hunt  :  The  next  question  is  :  Should  meters  be 
tested  in  place  or  should  they  be  returned  to  the  station 
for  that  purpose  ?  "  There  are  two  answers  to  that, 
one  from  the  Sherbrooke  Power,  Light  &  Heat  Com- 
pany :  "In  some  cases  in  place  ;  in  others  taken  to  the 
station."  Another  answer,  from  Mr.  Higman,  is: 
"Government  regulations  require  that  meters  should 
be  presented  to  the  inspector  for  inspection.  To  test 
in  situ  is  extremely  inconvenient  and  sometimes  im- 
possible. An  extra  fee  of  fifty  cents  is  charged  for 
meters  so  tested." 

The  President  :  Are  there  any  other  answers  to  that  ? 

Mr.  Fisk  :  We  bring  all  our  meters  in  for  in- 
spection. It  is  almost  impossible  to  do  anything  to  a 
meter  that  is  on  the  premises,  if  found  incorrect.  We 
have  found  it  better  to  bring  them  in  where  everything 
is  handy  for  correcting  the  meter  if  it  is  wrong. 

Mr.  Higman  :  In  many  instances  the  meters  are 
tested  on  the  company's  premises  ;  that  is  the  case  in 
Toronto.  Accommodation  is  made  for  testing  the 
meters  and  the  representatives  of  the  companies  and  our 
own  inspectors  work  together.  It  would  seem  to  me, 
apart  from  the  regulation,  to  be  desirable  to  bring  meters 
in  and  give  them  a  general  overhauling  and  cleaning  up. 
Some  meters  are  placed  in  positions  where  it  would  be 
absolutely  impossible  to  adjust  them;  they  are  stuck  ^ 
away  up  in  a  dark  closet  near  the  ceiling  ;  we  find 
many  of  them  in  such  positions.  There  are  no  conveni- 
ences at  all  for  testing  meters  in  situ  and  for  this  reason 
we  do  not  encourage  the  practice. 

Mr.  Yule  :  I  would  like  to  ask  Mr.  Higman  if  it  is 
not  found,  in  the  case  of  disputed  accounts  where  the 
correctness  of  the  meter  is  disputed,  that  if  the  meter  is 
first  tested  on  the  premises,  and  they  are  notified  to  be 
present,  that  it  gives  added  confidence  in  the  decision 
of  the  officials?  My  opinion  is  that  it  would,  where 
that  was  done. 

Mr.  Higman  :  Possibly.  But  the  regulation  states 
that  in  case  of  a  disputed  meter  the  seal  shall  only  be 
broken  by  the  inspector  ;  no  other  party  would  be  able 
to  tamper  with  the  meter. 

Mr.  Yule  :  I  say  to  test  it  as  it  stands  and  is  con- 
nected on  the  premises. 

Mr.  Higman  :  If  you  can  make  a  satisfactory  test  it 
is  alright. 

Mr.  Saxby  :  I  think  we  should  have  the  privilege  of 
having  the  meters  inspected  on  tiie  premises,  because 
in  that  case  where  there  is  a  large  bank  the  labor  would 
be  done  away  with. 

Mr.  Higman  :  In  the  case  of  500  volt  power  meters, 
they  are  often  tested  where  they  are  in  use. 

Mr.  A.  Sangster  :  I  have  had  occasion  to  test  them 
in  the  premises  sometimes.  This  past  week  I  had 
occasion  to  take  out  two  meters.  The  customers 
thought  they  were  going  too  fast.  In  one  instance  one 
of  them  was  five  per  cent,  slow  and  in  that  case  the 
customer  said  that  we  had  tampered  with  the  meter 
before  we  tested  it.  Therefore,  I  state  in  some  cases  it 
is  necessary  to  test  them  in  pl'ice.  It  is  according  to 
the  customer  you  have  to  deal  with.  1  gave  the  answer 
according  to  my  experience.  The  only  way  to  do  it  is 
by  putting  on  the  lamps  and  rumiing  for  an  hour  with- 
out touchuig  the  seal  or  anything  and  then  showing  the 
reading  ;  then  if  the  customer  is  not  satisfied  we  take 
the  meter  out  and  take  it  away  for  Government  inspec. 
tion,  and  give  the  customer  notice  of  the  Government 
test  so  that  he  may  see  the  meters  tested  if  he  wishes 

The  President  :  It  is  a  good  practice  and  one  which 
we  have  followed.  We  have  invariably  brought  our 
meters  into  the  bank  where  the  Government  inspectors 
test  them,  but  it  is  a  good  plan  in  some  cases  to  put 
another  tested  meter  in  parallel  with  the  one  that  is  in 
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[■■la*.!.'  .iiul  lei  llic  culoiiier  see  how  llio\  run  and  tally 
one  with  the  other.     It  works  very  well,  I  think. 

'Mr.  Miy  iiKin  :  Of  course,  the  disputed  meter  could  be 
handed  over  to  tlie  inspector  in  the  presence  of  the 
customer. 

Mr.  l^urcell  :  I  ha\e  in  niim.!  one  meter,  and  when 
we  tested  it  in  the  shop  it  ran  alrijjht,  and  we  sent  it 
out  and  had  it  put  up  and  in  one  month  that  meter  had 
crept  24  kilowatt  hours.  There  was  vibration  in  the 
buildintj  in  which  it  was  put  up.  There  was  no  vibra- 
tion in  the  Imilding'  in  which  it  was  tested.  I  think 
there  are  some  instances  in  which  you  have  to  make 
tests  on  the  premises. 

Mr.  Saxby  :  1  had  one  case.ot  that  myself  in  con- 
nection with  one  of  the  old  type  of  meters.  I  noticed  the 
very  thini;-  that  Mr.  Purcell  has  mentioned,  that  the 
meter  started  to  run  faster  with  the  vibration. 

Mr.  Purcell  :  I  might  say  the  Edison  people  in  the 
city  of  Detroit  insist  on  all  meters  being  tested  on  the 
third  lloor  of  their  power  house,  where  there  is  a  great 
deal  of  vibration.  Originally  they  used  to  receive  their 
Thomson  meters  from  the  Cleneral  Electric  Company 
that  were  tested  on  an  air  bag  so  as  to  eliminate  all 
vibration  that  theri=  might  be.  When  the  meters  were 
received  and  put  up  for  test  they  found  that  they  were 
possibly  anywhere  from  ten  to  twenty  per  cent.  fast. 
They  specified  that  these  meters  must  not  be  tested  on 
the  air  bag  ;  they  must  be  fastened  to  the  wall  or  shaft 
or  anything  convenient  so  as  to  be  liable  to  the  vibra- 
tion of  the  building — every  day  conditions — and  that 
they  do  now  ;  they  test  all  their  meters  on  the  third 
floor  of  their  power  house  where  there  is  vibration  from 
the  machinery  which  is  below,  and  they  get  every-day 
conditions,  and  as  a  result  they  have  very  few  objec- 
tions. Of  course,  on  the  other  side  they  have  no  Gov- 
ernment meter  inspection  for  electric  light,  it  is  simply 
their  own  inspection,  and  they  make  a  very  close 
inspection.  Mr.  Clarke,  who  had  charge  of  that  de- 
partM'ent,  is  quite  a  capable  man.  I  was  very  much 
pleased  with  the  way  he  explained  things  for  me  in 
connection  with  that  matter  when  in  the  city  of  Detroit 
five  or  six  W'Ceks  ago.  We  have  vibration  from  trains 
as  well,  in  the  building  I  refer  to,  and  those  meters 
when  tested  on  the  premises  and  in  the  shop  show  a 
difference  of  fully  five  per  cent,  and  possibly  a  little 
more  than  that. 

Mr.  Higman  :  I  might  say  in  a  general  way  that  the 
percentage  of  meters  that  run  outside  of  the  toleration 
of  error  allowed  is  very  small  even  after  working  for 
some  years,  and  these  are  cases  that  it  would  be 
almost  impossible  to  make  any  general  rule  to  meet. 
You  will  find  these  exceptional  cases  ;  1  do  not  see 
that  we  could  make  any  provision  for  them. 

Mr.  Purcell  :  With  reference  to  testing  the  meter  on 
the  premises,  we  make  it  a  rule  that  the  wiring  must 
be  run  to  a  point  which  is  easy  of  access,  not  more 
than  eight  feet  high,  on  the  wall. 

Dr.  Johnson  :  Although  in  the  employ  of  the  Gov- 
ernment, I  have  taken  the  liberty  of  sometimes  not 
a'dhering  closely  to  the  rule.  In  cases  where  people 
have  doubted  the  accuracy  of  their  meters  and  thought 
they  preferred  to  see  a  test  on  the  premises,  I  have 
done  so  to  please  them  without  any  extra  charge.  It 
is  very  seldom  I  have  to  do  it.  As  a  rule  they  are 
quite  satisfied  to  see  the  meter  taken  away,  and  I 
usually  ask  them  to  be  present  at  the  test.  When 
they  see  the  seal  broken  by  me  or  some  of  my  assist- 
ants and  see  the  test  made  they  are  always  satisfied.  I 
hardly  ever  had  a  case  where  there  was  any  doubt 
thrown  out  about  it  being  interfered  with.  I  always 
bring  to  their  attention  the  fact  that  the  seal  is  there 
and  has  been  unbroken  until  it  is  broken  by  me,  and 
they  nearly  always  have  been  satisfied,  but  once  in  a 
while  we  test  on  the  premises  if  they  desire  that. 

Mr.  Yule  :  I  would  like  to  congratulate  Mr.  Higman 
on  the  entire  absence  of  punctiliousness  amongst  the 
officials  in  his  department  ;  they  do  their  duty  and  do 
what  is  right  and  take  special  pains  to  deal  with  the 
customers. 

Mr.  Higman  :  That  calls  for  one  word  more  from  me 


and  it  is  this  :  That  from  the  very  outset  I  have  laid 
down  the  principle  that  people  engaged  in  the  electric 
lighting  industry  were  honest  men  trying  to  do  the 
best  for  their  customers.  I  have  never  yet  found  a 
single  instance  where  an  electric  light  company  laid 
itself  out  to  cheat  the  public.  Wcirking  along  those 
lines  we  have  experienced  no  difficulty  in  maintaining 
amicable  relations  with  this  important  industry.  (Ap- 
plause.) 

Mr.  Hunt  :  Question  No.  3  is  :  What  systems  are 
mostly  used  and  commendable  to  check  up  lamp  manu- 
facturers' guarantees  as  to  life,  eflliciency  and  "  c.p."? 
I  have  one  or  two  answers  to  that  :  Mr.  Higman  sug- 
gests a  good  photometer  set  with  standardized  incan- 
descent lamps  ;  a  low  reading  wattmeter  and  a  volt- 
meter. I  think  that  covers  the  whole  thing  because  it 
is  not  very  extreme  and  it  is  very  efficient. 

Mr.  Fisk  :  It  is  well  to  add  to  that  a  competent  man 
with  very  little  else  to  do. 

Mr.  Dion  :  This  question  perhaps  may  be  taken  in 
another  way  :  What  is  the  best  system  of  testing  in- 
candescent lamps?  It  may  be  put  in  other  words  : 
What  means  do  you  take  to  ascertain  whether  your 
lamps  are  correct  or  not  ?  Apart  altogether  from  the 
instruments  which  you  use  there  may  be  different  ways  of 
getting  at  that.  For  instance,  it  is  not  practical  to  test 
every  lamp,  but  a  certain  percentage  may  be  tested. 
The  system  we  use,  which  is  probably  the  same  as  that 
used  by  a  great  many  other  companies,  is  this,  we  take 
five  per  cent,  of  all  the  lamps  we  get  ;  for  instance,  in 
a  package  of  300  lamps  we  would  take  fifteen  lamps  at 
random  and  put  them  through  a  photometer  test  and 
also  connect  them  with  a  wattmeter  immediately  after 
and  note  the  candle  power  and  the  wattage,  and  we 
plot  that  on  a  printed  form  with  a  target  in  the  centre, 
and  the  lamps  must  test  within  the  allowable  limits  of 
candle  power  and  wattage.  These  limits  are  set  when 
we  make  our  contracts  with  the  lamp  manufacturer  and 
form  the  boundaries  of  this  target.  We  insist  that  at  least 
sixty  per  cent.,  three  out  of  five,  of  the  lamps  tested  shall 
fall  within  that  target — that  is  our  rule — and  if  we 
don't  get  this  result  the  whole  package  is  returned  to 
the  factory.  Those  are  the  terms  of  the  contract  and 
we  try  to  follow  them  up.  We  might  test  a  larger  per- 
centage of  lamps,  but  some  such  system  as  that  must 
be  followed,  because  you  cannot  very  well  test  every 
lamp.  Then  apart  from  that  lamps  are  selected  from 
time  to  time,  one  or  two  out  of  the  package,  and  put 
on  a  board  for  life  test.  This  part  of  it,  I  am  sorry  to 
say,  has  not  been  carried  out  very  systematically.  We 
have  not  carried  on  life  tests  continually,  but  we  from 
time  to  time  made  life  tests.  With  regard  to  the  re- 
mark by  Mr.  Fisk  as  to  a  competent  man,  we  found 
that  a  young  man  who  was  the  store-keeper- — ^had 
charge  of  the  lamp  stores  and  some  other  things  be- 
sides— was  quite  competent  to  do  this.  He  was  put  in 
charge  and  took  a  lively  interest  in  it.  He  was  coach- 
ed for  a  while  and  soon  gave  very  good  satisfaction. 
We  had  a  dispute  last  year  with  our  manufacturers  and 
a  lot  of  25  lamps  was  sent  to  the  testing  bureau  as  a 
referee,  and  we  were  glad  to  note  that  our  store-keeper 
was  doing  very  well.  So  that  I  do  not  see  that  it  is 
necessary  to  get  a  expert;  I  think  an  ordinarily  intelli- 
gent man  can  be  coached  to  do  that.  I  do  not  say  that 
he  would  do  in  a  lamp  factory  or  where  you  want  par- 
ticularly accurate  tests,  but  for  the  ordinary  run  of 
commercial  tests  I  think  it  can  be  done  in  that  way. 
We  u?e  standardized  lamps.  Our  standards  are  sup- 
plied by  the  lamp  testing  bureau  of  the  United  States, 
they  have  two  grades,  a  cheap  standard  and  a  closer 
standard  which  is  more  expensive;  they  cost  $2.50  a 
piece,  I  think. 

Mr.  Hunt  :  The  next  question  is  No.  4  :  "  What 
has  been  the  experience  in  operating  single  phase 
motors  on  lighting  circuits  and  to  what  size  of  motors 
is  such  operation  practically  limited  ?" 

Mr.  Lambe:  I  don't  recall  anything  larger  than  about 
five  horse-power,  generally  smaller  in  this  country. 

Mr.  Russell  :  I  am  representing  the  Wagner 
F;iectric   Mfg.   Company,   builders    of    single  phase 
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motors,  and  although  I  cannot  give  you  any  particular 
data  still  I  can  speak  from  general  information.  It 
seems  that  the  size  of  the  motor  which  you  can  operate 
on  lighting  circuits  depends  to  a  great  extent  on  your 
own  local  conditions.  Now,  take  Newark,  N.  J., 
they  are  using  as  high  as  a  35  horse-power  on  their 
system,  which  is  multiphase  ;  there  are  other  systems 
where  they  have  less  than  100  kilowatt  generator 
capacity,  and  they  have  30  horsepower  motors  ;  take 
in  some  cities  they  are  only  allowing  as  high  as  5  horse 
power.  Central  station  managers,  it  seems,  will  put 
on  any  size  of  motor  which  can  be  placed  on  a  circuit, 
and  the  load  being  thrown  on  and  off,  will  not  give 
them  a  greater  fluctuation  in  voltage  than  they  can 
stand  for  proper  service  to  their  customers. 

Mr.  Hunt  :  That  depends  on  your  transformers  and 
your  line  ? 

Mr.  Russell  :  That  depends  on  your  line  capacity. 
Mr.  Higman  :  What  is  the  largest  motor  you  make 
on  single  phase  ? 

Mr.  Russell  :  35  horse  power. 

At  12.45  o'clock  p.  m.,  the  Convention  adjourned 
for  luncheon. 


AFTERNOON  SESSION. 

2.30  o'clock  p.m.,  the  President  called  the  Conven- 
tio  1  to  order,  and  called  upon  Mr.  C.  F.  Scott,  Pitts- 
burgh, Pa.,  to  read  a  paper  by  Mr.  Paul  Lincoln,  Pitts- 
burg, Pa.,  on  "The  High  Tension  Engineer." 

Mr.  Scott  read  the  paper,  which  is  printed  elsewhere. 

Mr.  Chas.  F.  Scott  :  In  conversation  a  little  while 
ago  this  question  was  asked  :  How  has  the  advance  in 
electrical  engineering  in  High  Tension  work  been  con- 
ducted in  the  past,  who  has  done  it  ?  A  gentleman 
replied  :  Mainly  by  the  manufacturing  companies.  I 
think  this  is  true — these  companies  have  developed  ex- 
perts ;  they  have  sent  these  experts  out  over  the 
country  ;  they  have  built  new  lines  of  apparatus,  car- 
ried on  laboratories  and  investigated  to  determine  what 
is  most  suited  to  meet  your  conditions.  The  primary 
business  of  these  companies  is  to  manufacture  appara- 
tus but  they  have  had  to  come  and  take  the  place  of 
the  consulting  engineer  and  the  text  book  ;  they  have 
had  to  develop  the  engineering  itself  and  to  tell  you 
what  you  need  and  how  to  operate  it  as  well  as  to  build 
and  to  sell  you  the  apparatus.  Is  it  not  time  that  you 
gentlemen  co-operate  now  in  contributing  the  exper- 
ience which  you  have,  either  formally  through  your 
Association,  or  as  individuals  ?  In  what  way  ?  You 
can  contribute  cf  your  experience  to  help  along  this 
profession  upon  which  we  are  all  so  dependent. 

The  manufacturing  companies  have  also  taken  the 
lead  of  the  operating  companies  in  appreciating  the 
value  of  the  young  electrical  graduate  In  their  business. 
They  have  provided  apprentice  courses  ;  they  take 
them  in  large  numbers  ;  they  educate  them  for  their 
own  work  and  for  you.  This,  the  engineering  work, 
the  experimental  work  which  they  have  done,  must  be 
paid  for  and  is  paid  for  naturally  through  the  appara- 
tus which  you  buy.  As  you  assist  in  cutting  off  that 
element  of  their  expense  it  will  be  a  factor  in  cheapen- 
ing the  cost  of  electrical  apparatus.  I  am  glad  to  ap- 
pear before  you  and  speak  as  President  of  the  Ameri- 
can Institute  of  Electrical  Engineers.  I  am  very  glad 
to  be  present  to-day  and  to  see  such  a  substantial 
gathering  of  electrical  men  on  this  side  of  the  border. 
The  American  Institute  has  been  broadening  in  its 
work  not  only  in  connection  with  power  transmission 
as  Mr.  Lincoln  has  pointed  out,  but  in  other  lines  also; 
it  has  felt  it  should  be  in  touch  with  more  men  and  par- 
ticularly with  the  younger  men  who  are  growing  up  in 
the  profession.  It  has  presented  to  young  engineers 
and  to  older  ones  as  well  the  advantages  of  becoming 
members  of  the  Institute  and  also  the  responsibility 
which  they  ought  to  feel  to  accord  their  support  to  an 
institution  of  the  character  and  of  the  activity  which 
the  American  Institute  has.  Formerly  the  American 
Institute  has  had  its  monthly  meetings  in  New  York 
which  have  been  attended  by  a  local  audience.  There 


have  been  one  or  two  other   places    where  meetings 
have  been  held,  but  this  year  a  great  extension  has 
been  made  by  the  formation  of  local  branches.  They 
have  been  formed  In  the  principal  cities  ;  in  Boston, 
Washington,  Philadelphia,  St.  Louis,  Cincinnati,  Den- 
ver, Pittsburgh  and  in  other  places  ;  the  one  in  Chica- 
go which  had  existed   before  has   taken   on   new  life. 
Meetings  have  been  started  also  in   a  large  number  ot 
colleges.     College  professors  meet  with  their  students, 
or  an  engineering  society  of  students  constitutes  itself 
Into  an  institute  meeting.     At  these  local  branches  the 
papers  presented  in  New  York,   together  with  the  dis- 
cussion of  the  papers  held  in  New  York,  are  presented, 
so  that  the  local  branches  have  better  material  than  the 
New  York  meeting  itself,  having  the  discussion  in  ad- 
dition to  the  papers.     This  has  awakened  a  good  deal 
of  interest  and   activity  and   it   has   taken  very  well 
among  the  college  boys,  and  a  number  of  professors 
have  said  to  me  that  the  results  were  of  far  greater  val- 
ue than  they  had  anticipated.      Within  the  last  week  I 
have  had  the  pleasure  in  our  secretary's  office  of  read- 
ing over  a  report  which  has  come  from   Toronto  of  the 
formation  within  the  last  two  weeks  here  of  a  lojal 
branch   of  the   Institute   for  the  purpose  of  taking  up 
Institute  papers  and  strengthening  the   institute  in  this 
region.      I  think  that  is  a  most  excellent  move  and  1 
predict  success  for  it.      In  these  later  days  we  are  be- 
ginning to  appreciate   cnore  fully  the  value  and  import- 
ance and  meaning  of  co-operation  ;  it  is  coming  among 
engineers,  I  think  brought  about  very  largely  through 
the  electrical  engineer  ;  he  does  not  do  very  much  him- 
self ;  off  by  himself  he  does  not  amount  to  much  ;  he 
has  to  come  in  and  stir  up  the  other  engineers.  The 
hydraulic  engineer  had  a  quiet  sort  of  a  time  until  the 
electrical  engineer  got  after  him.    Now  he  has  to  work 
ten  times  as  hard.      The  steam   engine  men   gave  any 
old  kind  of  an  engine  and  it  did  the  business  for  a  while, 
but  when  the  engine  had  to   run  a  dynamo  there  were 
new  speed  requirements.    The  mechanical  shop  engin- 
eer did  not  have  to  know  very  much  except  to  run  a 
shaft  and  figure  out  the  size  of  a  pulley,  but  when  the 
electrical  engineer  got  into  the  machine  shop  he  revolu- 
tionized  the   whole   thing.      The   tools   now  are  not 
strong  enough.  I  think  it  means  a  great  deal  ;  it  points 
to  the  tendency  in   modern   times   when   we  look  at  a 
little   incident  like  this  :    The   superintendent  of  our 
factory  at  Pittsburg  made  the  remark  with  reference  to 
tools  that  were  being  bought  for  an  extension  of  the 
factory,  that  although  the  tools  were  no  larger,  yet  an 
expense  of  something  like  fifty  per  cent,  additional  was 
being  paid  In  order  that  the  tools  might  be  made  to  run 
faster  and  do  more  work  on  account  of  the  conditions 
which  had  come  in  through  the  new  kinds  ot  tool  steel 
and  through  the  electric  drive.     The  electrical  engineer 
binds  together  other  engineers  instead  of  working  inde- 
pendently.    I  instance  the  Pennsylvania  tunnel  in  Now 
York,    where  civil   and   mechanical  and  hydraulic  and 
mining  engineers  are  interested  along  with  the  electrical 
engineer.    All  have  to  work  together.      That  is  one  of 
the  points  to  remember  and  observe  with  respect  to  this 
young  man  we  are   trying  to  develop  and  bring  up  to 
handle  our  work  properly.     He  needs  to  be  all  kinds  of 
an   engineer ;  he  needs  ti>  know  how  to  develop,  to 
match   up  and   fit  in   all   kinds  of  engineering  work. 
The  dynamo  man  is  one  of  the  smallest  men  about 
the  whole    concern.      Down    in    Pittsburg   the  big- 
dynamos  for  Niagara  Falls  used  to  overawe  everything 
else  in  sight.     Of  course,  water  wheels  are  common  and 
didn't  seem  to  amount  to  very  much  ;  the  dynamo  was 
the  great  thing.     Hut  when  I  got  up  to  Niagara  Falls 
and  saw  those  little  insignificant  machines  in  so  largo  a 
station  and  when  I  went  down  mto  that  great  wheel-pit 
and  heard  that  noise  and  saw  those  long  shafts  and  those 
great  big  water  pipes  and  all  that  sort  of  thing  it  seemed 
to  me  that  the  dynamo  was  the  smallest  part  of  It  all. 
Bnt  it  is  the  electrical  engineer  who  must  see  all  the 
other  things  fit  in  and  work  together.    The  electrical 
system  is  the  central  system  ;  all  the  other  have  to  fit 
to  it  and   be  satisfactory  to  the  electrical  conditions. 
Now,  regarding  co-oper.ition,  one  of  the  men  who  has 


TME  CANADIAN  ELECTRICAL  NEWS 


July,  1903 


been  most  siiccesslul  in  iiuiustrial  work  in  this  country 
in  building'  up  a  magnificent  organization,  who  has 
given  great  attention  to  the  mechanical  processes,  who 
has  believed  in  throwing  away  a  thing  cjuickly  as  soon 
as  there  was  something  better  in  sight,  a  man  who  has 
built  up  a  great  company,  by  getting  men  who  knew 
more  about  each  branch  of  the  business  than  he  did  him- 
self of  organizing  the  men  as  well  as  the  machinery, 
the  man  who  has  amassed  a  great  fortune,  one  of  the 
greatest  the  world  has  ever  known,  this  man  has  recog- 
nized the  ad\  antage  of  engineering  work  and  of  engin- 
eering societies  and  of  co-operation— "eng-ineers  need  to 
get  together  "  are  his  words — and  he  has  done  one  of 
the  most  magnificent  things  towards  co-operation  and 
towards  engineering  work  in  its  broadest  sense,  and 
that  man  is  Mr.  Carnegie,  and  the  act  is  the  gitt  of 
Si, 000,000  towards  a  great  engineering  building  in 
N'ew  York  for  the  National  Engineering  Societies. 
(Applause)  These  big  societies  are  being  recognized  ; 
a  practical  man  has  recognized  them  ;  and  these  other 
societies,  these  societies,  such  as  yours,  which  take  a 
particular  line  of  work  in  a  particular  part  of  the  country, 
they  should  recognize  they  have  a  part  in  the  onward 
advance  of  work  of  this  kind.  I  ask  you  as  individuals 
and  officially  as  members  of  the  Canadian  Electrical 
Association  to  consider  that  the  American  Institute  of 
Electrical  Engineers  is  ready  and  glad  to  co-operate 
with  you  as  a  society  or  as  individuals  and  to  receive 
your  assistance  in  pushing  forward  the  work  which  it 
has  undertaken.  (Applause) 

The  President  :  This  is  a  valuable  paper  which  we 
have  had  and  it  has  given  time  to  follow  it  up  a  little. 
If  Mr.  Black  is  in  the  room  I  would  like  if  he  would 
give  us  a  little  infoimation  or  a  few  pointers. 

Mr.  Dion  :  I  understand  Prof.  Owens  is  here  ;  he  is 
professor  in  the  leading  school  of  electrical  engineering 
in  this  counry  ;  I  should  be  glad  to  hear  from  him  as 
to  the  college  end  of  the  discussion. 

Prof.  Owens  :  Both  Mr.  Lincoln  and  Mr.  Scott  have 
outlined  the  relations  which  should  and  in  the  main  do 
exist  between  the  college  and  outside  work  so  clearly 
that  remarks  by  me  are  hardly  necessary.  However, 
it  may  be  said  that  within  comparatively  few  years  there 
did  not  exist  as  complete  and  as  satisfactory  an  under- 
standing between  the  college  people  and  the  manufac- 
turing word  as  now,  I  am  glad  to  say,  does  exist,  due 
in  large  part  to  the  interest  in  college  work  shown  by 
such  men  as  Mr.  Scott,  Mr.  Lincoln,  the  officers  of  the 
General  Electric,  the  Bullock  and  other  large  manufac- 
turing companies.  They  now  perfectly  well  understand, 
I  think,  that  a  college  does  all  that  it  can  be  expected 
to  do  when,  in  the  short  time  it  has  at  its  disposal,  it 
gives  to  students  some  knowledge  of  the  fundimental 
principles  which  underlie  all  engineering  work.  The 
tendency  in  engineering  education  now,  as  far  as  I  am 
able  to  observe,  is  to  instruct  in  the  principles.  No  uni- 
versity can  operate  a  manufacturing  establishment  and 
give  to  the  students  a  knowledge  of  manufacturing  de- 
tails. It  is  quite  out  of  the  question.  It  is  most  signi- 
ficant, however,  that  the  majority  of  the  larger  electric 
manufacturing  companies  select  their  young  men  al- 
most entirely  from  college  graduates,  saying  at  the 
same  time  that  they  do  not  expect  every  man  who 
comes  from  the  college  to  make  a  engineer,  but  that  it 
is  the  best  material  from  which  to  draw.  Now,  I  be- 
lieve that  their  are  men  going  out  from  colleges  to-day 
perhaps  better  trained  than  they  were  only  a  few  years 
ago.  To  me,  as  a  man  connected  with  an  engineering 
school,  I  must  say  that  if  it  is  so  it  is  largely  due  to  the 
interest  and  assistance  of  outside  men.  I  remember 
very  perfectly  the  difficulty  ten  or  twelve  years  ago  I 
experienced  in  obtaining  permission  to  visit  the  works 
of  one  of  the  larger  companies,  but  I  was  fortunate 
enough  at  that  time  to  Icnow  Mr.  Scott  and  I  got  into 
the  Westinghouse  Company,  where  I  spent  one  sum- 
mer. If  you,  gentlemen,  who  own  and  operate  lighting 
plants  desire  your  engineer  to  further  inform  himself 
about  high  tension  work  or  some  special  form  of  new 
apparatus  that  any  of  the  larger  companies  is  manufac- 
turing you  may  send  him  to  such  a  factory  and  he  will 


be  kindly  received  and  will  be  shown  everything,  and 
he  will  go  away  with  very  much  more  information  than 
he  had  when  he  came.  In  line  with  what  Mr.  Scott  had 
said  you  might  also  send  your  men  on  trips  of  inspec- 
tion for  the  purpose  of  studying  local  conditions  which 
are  similar  perhaps  to  those  which  obtain  in  your  own 
plant.  If  the  college  education  is  supplemented  by  this 
sort  of  training  you  will  then  have  or  should  have  an 
engineer.  The  college  does  not  make  you  an  engineer, 
the  college  graduate  is  not  an  engineer.  But  he  is  a 
man  who  is  much  more  likely  to  become  quickly  an  engi- 
neer than  a  man  who  has  not  had  the  college  training, 
yet  it  is  only  the  beginning  of  his  work  ;  nothing  in  the 
world  can  take  the  place  of  experience.  A  man  is  not 
an  engineer  until  he  is  supplemented  in  the  knowledge 
of  the  principle  with  experience.  I  think  that  is  very 
well  understood  now  both  by  college  men  and  those 
who  are  employing  engineers,  and  it  is  largely  due  to 
such  gentlemen  as  Mr.  Scott  and  others  who  have 
spoken. 

Mr.  Black  :  Mr.  Scott  and  Prof.  Owens  have  spoken 
for  the  educational  and  manufacturing  end  of  the  sub- 
ject, and  I  might  say  a  word  with  regard  to  the  operat- 
ing end  of  a  transmission  plant.  I  was  very  much 
struck  with  one  remark  to  the  effect  that  when  things 
were  designed  and  planned  out  so  that  }"ou  would 
naturally  expect  them  to  work  perfectly,  that  did  not 
always  work  that  wa)'.  I  think  that  has  been  the 
experience  of  everybody  who  has  had  to  do  with  the 
operation  of  electrical  machinery.  I  was  much  pleased 
to  notice  what  Mr.  Scott  said  about  engineers  getting 
together  and  trying  to  work  together  for  the  benefit  of 
electrical  engineers  at  large.  It  is  very  gratifying  to 
younger  engineers  to  find  men  of  large  experience  who 
are  willing  to  give  them  the  advantage  of  their 
experience. 

Mr.  Lozier  :  If  I  may  take  the  floor  for  a  minute.  In 
the  subject  that  has  been  discussed  the  point  which 
seems  to  be  of  the  greatest  interest  to  all  is  the  pre- 
paration of  the  electrical  engineer  for  his  work.  We 
have  heard  from  Prof.  Owens  that  they  prepare  him 
for  his  work  ;  we  have  heard  from  Mr.  Scott  how  they 
finish  the  product.  I  have  had  a  good  deal  of  exper- 
ience with  young  men  going  through  the  shops,  in  the 
expert  course,  and  if  there  is  one  suggestion  that  I 
might  offer  it  would  be  this,  a  man  goes  to  college  and 
he  will  probably  take  a  four  years  course.  Manj'  of 
the  men  who  go  to  college  feel  when  the  summer  holi- 
days come  it  is  a  good  time  to  rest  up.  That  may  be 
be  very  true,  but  it  is  also  a  very  excellent  chance  for 
those  men  to  learn  during  the  summer  holidays  what 
would  be  most  useful  to  them  during  the  next  term  of 
college.  I  don't  know  whether  it  would  be  too  radical 
to  suggest  that  for  an  electrical  engineer  it  would  be  of 
advantage  to  him  if  he  could  take  a  shop  or  practical 
course,  so  as  to  get  a  short  experience  the  first  year  be- 
fore he  goes  to  college  so  that  he  would  be  familiar  with 
the  things  which  he  would  afterwards  learn  in  the  text 
books.  If  there  is  any  virtue  in  the  suggestion  at  all  it 
would  be  to  mix  the  two  together  as  far  as  circum- 
stances enable  a  young  man  to  do  so. 

Prof.  Owens  :  In  line  with  what  Mr.  Lozier  has  just 
said,  it  may  be  of  interest  to  state  that  in  McGill 
University  at  an}-  rate  the  students  are  required  to 
spend  three  months  of  each  summer  term  in  practical 
work,  and  we  find  it  of  the  highsst  possible  advantage 
to  them. 

Mr.  Scott  :  If  you  will  allow  me,  I  don't  think  we 
are  hearing  enough  from  the  other  side.  This  general 
subject  Was  under  discussion  at  the  convention  of  the 
National  Electric  Light  Association  at  Chicago  a  week 
or  two  ago  and  one  of  the  station  men  said  this  ;  The 
trouble  with  the  young-  engineer  in  the  electric  light 
plant  is  the  manager  of  the  electric  light  plant  ;  the 
manager  and  the  people  around  the  electric  light  plant, 
when  a  young  engineer  comes  in,  they  secret  their 
information  ;  they  keep  it  away  from  him,  they  do  not 
give  him  anything.  Prsident  Pritchett,  of  the  Massa- 
chusetts Institute  of  Technology,  not  long  ago  went 
through  a  factory  in  which  he  found  a  Returned  Mater- 
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iai  Department  ;  he  was  very  much  interested  in  that  ; 
thinfj^s  which  did  not  work  rig-ht  came  back,  and  the 
company  gra^e  particular  attention  to  find  out  why, 
whether  it  was  some  fundamental  lack  in  the  design  or 
some  fault  in  the  construction  or  whether  it  had  been 
misused.  He  said  he  thought  colleges  ought  to  have 
Returned  Material  Departments  to  find  out  why  it  was 
that  these  young  men  who  went  out  did  not  always 
succeed.  You  are  the  men  who  use  the  apparatus  and 
use  the  students,  and  if  the  apparatus  is  not  right  you 
send  it  back  in  a  hurry,  whether  you  explain  fully  what 
is  the  matter  or  not  ;  you  may  not  be  too  explicit  about 
it,  but  the  apparatus  comes  back  all  the  same.  What 
about  the  students?  Is  Prof.  Owens  turning  out  the 
right  kind  of  students  and  if  not  why  not,  what  is  the 
matter  with  them  ?  I  think  it  was  that  retired  merchant 
in  his  letters  to  his  son  who  said  "The  college  does 
not  make  fools,  it  only  develops  them.  And  it  does 
not  make  intelligent  and  able  men,  it  only  develops 
them."  You  have  got  to  have  the  right  kind  of  mater- 
ial to  start  with  and  the  college  can  help  it  along.  If 
you  get  the  wrong  kind  of  fellow  that  has  come  through 
college  he  will  never  make  the  right  kind  of  eng^ineer. 
Is  that  the  kind  of  fellow  you  have  got  ?  Have  you 
had  some  of  these  young  engineers  who  have  been  more 
bother  than  they  are  worth,  or  not  ?  Let  us  hear  from 
the  other  side. 

Mr.  Dion  :  Speaking  on  the  subject  of  Mr.  Scott's 
discourse  I  think  the  reason  why  he  does  not  get  a 
response  when  he  asks  central  station  managers  to  give 
their  experience  with  regard  to  college  graduates  is 
the  fact  that  the  coUeg^e  graduates  have  not  been  em- 
ployed in  any  large  numbers  by  the  opera- 
ting companies  in  this  country.  I  think  it  has 
been  the  custom  largely — probably  owing  to  the 
fact  that  the  companies  are  small  compared  with  those 
of  the  larger  cities  in  the  United  States — for  the  men 
to  be  drawn  largely  from  local  material  which  has  been 
trained  up  in  a  practical  way  to  fill  the  diff^erent  posi- 
tions In  the  operating  department.  Graduates  have 
mostly  gone  over  to  the  United  States  and  they  have 
acquired  some  practical  experience  there,  and  they 
sometimes  come  back  to  take  important  positions  here, 
but  their  practical  training  had  been  obtained  mostly 
on  the  other  side  after  they  left  college.  One  thing 
that  occured  to  me  during  the  discussion  was  this,  that 
university  professors  whom  I  have  heard  on  the  subject 
or  whose  opinions  I  have  read,  as  well  as  the  leading 
engineers  in  the  manufacturing  companies,  men  who 
have  had  experience  with  graduates,  all  seem  to  agree 
that  the  colleges  do  not  produce  engineers  but  only 
prepare  material  to  make  engineers.  This  seems  to  be 
generally  recognized.  Nevertheless,  it  is  a  practice  of 
colleges  to  grant  degrees  and  to  give  a  man  the  title  of 
"Electrical  Engineer,"  and  this,  it  seems  to  me,  has 
led  to  some  little  misunderstanding  with  the  employing 
public  who  sometimes  do  not  understand  the  practice 
of  the  universities  in  that  respect.  I  remember  a  few 
years  ago,  following  an  animated  discussion  in  the 
electrical  press  of  the  United  States  as  to  whether 
graduates  should  be  labelled  "Electrical  Engineers"  or 
something  else,  and  some  of  the  professors  of  the  uni- 
versities as  well  as  outsiders  held  that  the  degree  should 
be  knowii  by  some  other  name,  Bachelor  of  Engineer- 
ing, or  something  of  that  sort.  However,  I  think  this 
Association  is  going  to  benefit  and  all  the  members 
who  are  here  to-day  will  certainly  benefit  by  the  re- 
marks of  Mr.  Scott  on  a  subject  which  he  handles  so 
well.  1  personally  believe  in  co-operation.  I  think  it 
is  impossible  to  accomplish  very  much  in  any  line  of 
effort  without  co-operation,  and  Mr.  Scott  has  shown 
himself  to  be  a  very  strong  advocate  of  it.  He  has 
pleaded  for  it  on  every  occasion  when  he  has  had  an 
opportunity  to  express  himself,  and  I  do  not  know  of 
any  man  in  America  who  has  done  more  towards  co- 
operation or  towards  what  will  produce  in  the  near 
future  active  co-operation  between  the  different  eng^in- 
cering  bodies  than  Mr.  Scott  has  done  during  the  past 
twelve  months.  (Applause)  I  think  if  we  knew  the 
true  inwardness  of  the  Carnegie  grant  Mr.  Scott  would 


be  found  to  have  had  a  good  deal  to  do  with  it.  He 
has  told  you  of  the  progress  that  has  been  made  by  the 
American  Institute  of  Electrical  Engineers  during  the 
past  year  ;  this  progress  has  seemed  most  remarkable 
even  to  those  who  are  at  a  distance  and  cannot  keep 
in  close  touch  with  the  Institute  ;  and  this  result  is  due 
in  a  large  measure  to  Mr.  Scott's  personal  efforts  as 
President  of  the  Institute.  Any  one  who  has  followed 
the  work  of  the  Institute  at  all  must  recognize  that  fact. 
I  have  very  much  pleasure  in  moving  a  vote  of  thanks 
to  Mr.  Lincoln,  who  wrote  the  paper,  and  to  Mr.  Scott, 
who  supplemented  it  by  a  discourse  of  such  benefit  to 
this  Association. 

Mr.  Hunt  :  I  have  great  pleasure  in  seconding  that. 
I  might  say  I  was  at  Chicago  the  week  before  last.  1 
know  that  the  National  Electric  Light  Association  took 
deep  interest  in  anything  that  Mr.  Scott  had  to  say  to 
them  ;  they  were  very  glad  to  hear  from  him. 

The  President  put  the  motion,  which,  on  a  vote  hav- 
ing been  taken,  was  declared  carried  amid  applause. 

Mr.  Scott  :  I  thank  >ou  very  much.  If  I  may  be 
allowed  one  more  remark  I  would  like  to  say  this  :  One 
gentleman  in  speaking  in  discussion  called  attention  to 
the  exchange  of  experience  ;  at  the  National  Electric 
Light  Association  in  Chicago  there  was  an  admirable 
example.  During  the  year  different  members  of  the 
Association  by  request  had  sent  in  questions  that  they 
would  like  to  have  answered.  These  questions  covered 
a  very  great  variety  :  "What  has  been  most  satisfac- 
tory in  small  towns,  meter  or  flat  rates  or  a  combina- 
tion ?"  "What  is  the  best  incandescent  lamp  base  to 
adopt  and  why  ?"  "What  methods  have  been  used  to 
provide  a  fairly  uniform  temperature  for  storage  bat- 
teries of  a  given  capacity  ?"  "What  is  the  best  method 
of  making  temporary  repair  to  a  belt  16  inches  in 
width?"  These  are  a  few  of  the  questions  selected  at 
random.  They  cover  the  whole  range  of  station  ex- 
perience. These  257  questions  were  then  sent  out  to 
the  different  members  of  the  Association  for  reply  and 
most  of  these  questions  have  from  two  or  three  to  half 
a  dozen  replies,  signed  by  the  men  who  made  them. 
125  different  individuals  have  replied,  some  of  them  to 
one  question,  some  to  as  many  as  100  questions.  It 
seems  to  me  that  this  is  one  of  the  best  things,  one  of 
the  best  undertakings  and  the  best  work  that  1  have 
ever  seen  for  accomplishing  its  purpose,  and  I  am  very 
glad  to  see  that  your  Association  is  taking  up  some  of 
the  same  kind  of  work.  The  American  Institute  of 
Electrical  Engineers,  I  think  I  omitted  to  state  speci- 
fically, would  be  very  glad  to  see  any  of  you  gentlemen 
at  its  convention  in  Niagara  Falls  the  last  two  diys  of 
this  month  and  the  first  two  days  of  next  month.  (Ap- 
plause) 

On  motion  of  Mr.  Hunt  the  convention  adjourned 
until  Thursday  morning. 

SECOND  1)A\'. 

At  10.15  o'clock  a.m.  the  President  look  llie  chair 
and  called  the  convention  to  order. 

The  President  named  as  the  Select  Committee  to 
strike  the  Stand  ng  Committees  :  Messrs  A.  A.  Dion, 
Ottawa  ;  John  Yule,  Guelph  ;  and  W.  Williams, 
Sarnia  ;  after  which  he  called  upon  Mr.  Lozier,  of 
Cincinnati,  Ohio,  to  read  his  paper  on  "  Variable  Speed 
Motors  and  Their  Relation  to  the  New  Shop  Methods." 

Mr.  Lozier  read  his  paper, which  is  printed  elsewhere. 

In  connection  with  his  paper  Mr.  Lozier  used  the 
Cooper  curve,  which  was  shown  on  a  diagram,  and 
which  he  explained  to  those  present. 

The  President  :  You  have  heard  this  valuable  paper 
by  Mr.  Lozier.  There  should  be  discussion  upon  it  as 
it  is  a  question  of  vital  interest  to  a  great  many  central 
station  people,  especially  those  supplying  power. 

Mr.  Hines  :  1  would  like  to  ask  Mr.  I.ozier  as  to  the 
relative  cost  of  maintenance  of  the  multivoltage  and 
direct  current  motor  systems,  as  applied  to  small  loads. 

Mr.  Li>zier  :  Mr.  Hines  has  touched  on  a  very  im- 
portant point.  There  are  two  considerations  involved 
n  this  proposition,  one  is  the  investment  which  carries 
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with  it  (.U'pi eci.ilioii,  .uul  ilie  other  is  what  you  ate  ^oing-  want  to  get  all  out  of  the  machine  and  man  you  can  it 
to  get  out  of  this  investment.      We  ought  to  give  due  would  appear  to  me  from  the  present  standpoint  that 
consideration  to  both  of  these  points.      The  direct  cur-  the  direct  current  motor  was  best  adapted  for  that 
rent  motor  that  is  being  used  to-day  on  tool  practice  is  work  even  allowing  a  large  depreciation,  but  it  seems 
quite  a  difl'ereut  kind  of  a  bird  to  the   motors  that  have  to  me  with  the  increased  out-put  and  the  figures  Mr. 
been   used   in  the  past.      The  depreciation   of  these  Lozier  gives  all  the  economy  of  the  alternating  current 
motors  is  very  low.      In  the  first  place  the  motor  does  motor  and  distribution   system   would   be  more  than 
not  run  at  its  full  capacity  all  the  time  and  in  the  second  counter-balanced  by  the  increased  out-put  obtained 
place  it  has  actually  no  sparking,  it  is  designed  so  that  from  the  direct  current  motor.    There  seems  to  be  a 
it  won't  spark.      The  depreciation  is  rather  difficult  to  large  diversity  of  opinion  as  to  whether  it  is  best  to 
state  exactly,  but  1  lliink  we  are  quite  safe  in  saying  it  equip  with  the  direct  current  motor  and  apply  individual 
will  not  in  any  event  exceed  six  per  cent.      Very  good.  motors  to  almost  every  tool  of  5  h.p.  or  over  or  put  in 
We  will  take  that  as  a  fixed  quantity.      Now,  against  the  alternating  current  motor  and  group  your  tools, 
this  depreciation  we  have  :  VVhat  can  the  motor  do  ?  Mr.  Leonard  :  Mr.  President,   this  matter  of  shop 
When  we  are  considering  this  six   per   cent,  deprecia-  operation   is  particularly   interesting  to    me  just  at 
tion  we  want  to  figure  what  that  will  cost  on  the  invest-  present,  and  I  have  been   thinking  about  it  a  little, 
ment.     We  will  take  a  concrete  case.      We  will  say  a  Our  conditions  in  Canada  are  peculiar  because  all  our 
tool  equipment  for  a  shop  costs  $50,000  and  we  will  plants  are  operating  on  the  alternating  current  system 
take  six  per  cent,  of  that  as  the  depreciation  or  $3,000,  and  it  is  rather  difficult  to  obtain  the  direct  current  for 
and  we  will  say  that  $50,000  equipment  is  sufficient  for  variable  speed  purposes   unless  some  means  of  con- 
an  establishment  turning  out  $1 ,000,000  worth  of  stuff.  vertion — a  motor  generator  set  or  something  of  that  sort 
That  is  a  pretty  big  equipment  for  that  output  but  we  — is  utilized.     Under  those  conditions  for  shop  opera- 
will  take  it  on  that  basis.      Take  six  per  cent,  on  that  tions  it  strikes  me  that  a  system  employing  alternating 
it  gives  $3,000  as  our  depreciation  account.      We  will  current  induction  motors  for  all  constant  speed  work 
double  it  ;  we  will  say  the  depreciation  is  $6,000,  and  is  the  ideal  system  that  would  be  carried  out,  according 
multiply   it  by  four  and   say  it  is  $12,000  ;  in  other  to  my  ideas,  as  far  as  possible  in  heavy  tools  running 
words  we  are  assuming  a  depreciation  of  24  per  cent,  at  constant  speed,   on  group  tools,   on  galleries  or 
and  that  our  motors  will  only  last  for  about  four  years;  portions  of  the  shop  not  served  by  cranes  ;  the  balance 
we  will  say  $24,000  is  our  depreciation.      In  that  case  of  the  shop,  as  for  instance  the  lath  work  and  portions 
we  have  got  an  equipment  turning  out  $1,000,000  of  the  shop  where  heavy  tooling  is  tn  be  done,  would 
worth  of  stuff  a  year.     With   the  individual  directly  be  operated  by  a  variable  speed  method  using  direct 
applied  motor  we  can  increase  the  output  of  tha":  shop  current  motors.     To  obtain  this  class  of  current  from 
perhaps  30  or  40  per  cent.,  but  let  us  take  for  this  com-  the  central  station  it  would,  of  course,  be  necessary  to 
parison  about  10  per  cent,  which  now  gives  us  an  out-  use  a  motor  generator  set,   but,   as  Mr.   Lozier  has 
put  of  $  1 ,000,000  +  $100,000  or  $1,100,000  output  ;  pointed  out,  the  cost  of  this  set  and  its  depreciation 
we  are  going  to  take  10  per  cent,  more  out  of  it  with  cuts  so  small  a  figure  on  the  output  of  the  plant  that 
the  same  flfxed  charges  and  the  same  pay  roll;  we  have  it  is  hardly  worth  consideration.  To  be  sure  it  involves 
got  to  use  a  little  more  material;  we  have  got  $100,000  an  extra  loss  in   the  mere  matter  of  transformation, 
to  the  good;  we  will  take  out  for  material  20  per  cent.;  But  utilizing,  as  I  suggested,  the  alternating  current 
so  we  have  got  $80,000  increased  value  of  production  for  heavy  tools  at  constant  speed   and  then  operating 
against  $24,000  which  is  the  exaggerated  depreciation  all  the  variable  speed  work  with  direct  current  motors 
we  assumed  to  illustrate  the  case.      Now,  you  can  use  gives  a  system  which,  it  strikes  me,  fits  the  machine 
a  pretty  expensive  kind  cf  a  motor  on  a  proposition  of  shop  practice  in  this  country  as  closely  as  anything 
that  kind.    Does  that  cover  the  point  ?  that  can  be  obtained. 

Mr.  Hines  :  that  covers  the  point.  Mr.  Hines  :  There  is  another  fact  that  has  to  be 

Mr.  Gossler  :  Mr.  Chairman,  there  was  another  point  taken  into  consideration  and  that  is  the  transformer 

touched  upon  in  Mr.  Lozier's  paper  and  one  which  I  losses. 

think  very  important  especially  from  the  operating  point  Mr.  Leonard  :  Without  prolonging  the  discussion 
of  view.  I  have  reference  to  the  individual  tools  giving  too  far,  transformer  losses  are  involved  by  the  alter- 
a  higher  output  for  the  same  investment  or  rather  nating  current  system,  but  the  transformer  losses 
increasing  the  load  factor  of  the  shop.  I  think  the  only  equal  the  line  losses  in  the  direct  current  system, 
experience  I  have  had  up  to  the  present,  shows  that  To  make  the  allowance  for  a  rotary  transformer  or  a 
the  load  factor  of  a  shop,  especially  a  machine  shop,  is  motor  generator  set,  there  are  losses  no  doubt  with 
somewhere  between  30  and  60  per  rent.,  I  think  60  is  our  system  in  Canada  which  are  losses  from  the  alter- 
very  high  ;  consequently  the  charge  which  should  be  nating  system,  which  become  necessary  if  the  direct 
properly  based  for  power  on  maxium  demand  will  have  current  is  used,  so  that  we  not  only  have  the  alternat- 
to  be  greater  than  if  the  load  factor  was  higher.  Anv-  current  transformer  losses  connected  with  the 
thing  that  has  a  tendency  to  increase  the  load  factor  or  central  station  but  we  also  have  the  rotary  transformer 
keep  constant  the  maximum  demand  for  power,  will  'osses  in  order  to  obtain  the  direct  current.  Notwith- 
certainly  permit  of  decreasing  the  cost  of  the  power,  standing  all  this  the  percentages  are  so  small  that  con- 
Another  point  that  has  been  touched  on  slightly  here  -sidering  the  advantages  for  variable  speeds  I  think 
by  the  first  speaker,  is  that  of  alternating  and  direct  probably  in  most  cases  it  will  be  advisable  to  use  part 
current  motors.     I  think  it  is  well  established  that  the  of  both  styles  of  motors. 

general  system  of  distribution  is  that  of  the  alternating  Mr.  Lozier  :  If  I  may  take  a  minute,  the  proposition 
current,  and  anything  that  will  tend  to  simplify  the  that  Mr.  Leonard  makes  of  the  combination  of  the  alter- 
system  and  permit  of  the  use  ot  alternating  current  nating  current  motor  with  the  direct  current  motor  may 
motors,  I  think  will  be  a  very  great  step  in  the  progress  be  very  true.  I  am  talking  about  the  variable  speed 
of  the  utilization  of  motors  directly  connected  to  indi-  motor  in  its  application  to  new  machine  shop  practice, 
vidual  machines.  I  trust  that  matter  will  be  dwelt  up-  And  if  the  alternating  current  motor  has  any  advan- 
on  by  those  capable  to  speak  upon  it.  tages  for  constant  speed  work  that  the  direct  current 
Mr.  Hims  :  I  would  say  if  we  could  have  an  alternat-  motor  has  not  got,  by  all  means  use  it.  Abe  Lincoln 
ing  variable  speed  motor  undoubtedly  we  would  have  says,  "If  you  like  that  kind  that  is  the  kind  you  like." 
the  ideal  factor  in  shop  development,  but  unfortunately  But,  there  are  a  whole  lot  of  things  to  be  borne  in  mind ; 
we  not  able  to  vary  the  speed  of  an  alternating  motor  the  question  has  to  be  gone  over  very  carefully,  for  in 
except  within  certain  limits.  Now,  of  course,  in  the  the  f^rst  place  the  advantages  of  the  alternating  current 
system  of  distribution  the  alternating  motor  is  far  motor  over  the  direct  are  not  so  great  from  the  spark- 
simpler  than  the  direct  current  motor,  we  grant,  but  ing  standpoint  as  they  used  to  be.  The  compound 
the  direct  motor  appears  in  the  machine  shop  to  be  far  direct  current  motor  is  a  very  good  servant,  highly 
more  flexible  with  the  maximum  out-put.  If  you  put  a  efficient,  good  on  starting  torque,  has  not  got  any 
man  at  a  machine  on  the  piece  work  system  and  you  power  factor,  it  is  a  good  mechanical  device.  Another 
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thing  that  you  must  bear  in  mind,  and  I  am  not  advo- 
cating against  the  alternating  current  motor  when  I 
say  this,  and  that  is  the  interchangeabiHty  of  your 
motors.  The  modern  machine  shop  to-day  places  the  or- 
der with  the  manufacturer  for  one  dozen  6  h.p.  motors, 
shunt  wound,  speed  600  revolutions,  voltage  120,  or 
twelve  10  h.  p.  motors,  speed  600  revolutions,  etc., 
and  it  takes  those  motors  out  of  its  storeroom  shelves 
the  same  as  it  would  go  there  and  get  so  many  lines  of 
shafting  or  so  many  pulleys.  The  sooner  you  can  get 
this  system  interchangeable  the  better  you  are  off.  If 
you  are  going  to  put  in  motor  generator  sets  for  your 
direct  current  motors  you  might  as  well  carry  that 
system  throughout  your  shop,  provided  changing  to 
the  alternating  current  for  your  tools  does  not  possess 
to  your  mind  some  advantage  that  sticking  consistent- 
ly to  a  given  plan  does  not.  This  is  a  matter  that  is 
essentially  practical  to  us,  and  one  that  goes  very  deep- 
ly into  shop  economics  ;  it  is  a  matter  in  which  the  per- 
sonal equation  is  very  largely  involved  ;  you  have  got 
to  study  your  men  and  you  have  got  to  give  them 
something  they  thoroughly  understand.  Your  system 
has  got  to  be  fool  proof.  The  superintendents  that  are 
putting  it  in  are  not  accustomed  to  it  ;  you  give  them  a 
complex  proposition  and  it  stops  them,  I  know  of  a 
case  to-day  of  a  very  intelligent  shop  superintendent 
who  is  devoting  his  present  time  to  studying  electrici- 
ty with  us  and  he  came  back  with  questions  like  this  : 
"Well,  you  have  a  compound  wound  motor  and  you 
have  a  series  motor  and  you  have  a  shunt  wound 
motor?"  "Yes." 

"Does  it  make  any  difference  whether  you  put  your 
series  field  on  one  side  of  the  armature  or  on  the 
other?"  "No." 

"Does  it  make  any  difference  whether  you  get  your 
shunt  field  in  this  way  or  that  way?"     "Oh  yes." 

"You  have  a  compound  wound  generator?"  "Yes." 

"You  have  shunt  wound  generators  ?"  "Sometimes." 

"What  is  the  difference  between  a  compound  wound 
generator  and  a  compound  wound  motor?"  "No 
difference." 

"Always  wound  the  same  ?"  Not  always,  because 
you  may  have  a  differentially  wound  motor  or  an  ac- 
cumulative motor." 

"What  is  a  differentially  wound  compound  motor?" 
"It  is  very  simple  if  you  only  go  down  to  the  basis  of 
the  thing." 

"By  the  bye,  where  does  the  induction  motor  come 
in  ?"     "That  is  an  entirely  different  kind  of  a  motor." 

"How  many  different  kinds  are  there  that  you  have 
forgotten  to  tell  me  about  ?"  "I  think  that  is  about  all." 

"You  don't  make  compound  wound  induction 
motors  ?"    "Oh  no." 

"Let  us  see,  we  were  talking  about — "  "We  were 
talking  about  a  differentially  wound  and  an  accumu- 
latively wound  compound  motor." 

"Well,"  he  says,  "there  is  an  awful  lot  about  this 
thing  that  I  didn't  know  about."  And  thus  they  go 
on.  (Laughter) 

Some  of  us  have  had  experience  with  printers  and 
a  great  many  of  us  have  had  experience  with  street  car 
operators.  I  am  very  sure  some  of  the  gentlemen  here 
will  bear  me  out  in  saying  that  we  have  to  make  the 
installation  as  simple  as  we  can  and  follow  the  rule  of 
the  French  woman  who  said,  if  she  had  more  time  she 
would  write  a  shorter  letter. 

Mr.  Higman  :  As  a  bye-stander  viewing  this  matter 
outside  of  actual  practice,  I  would  say  that  the  question 
which  most  concerns  the  central  station  manager  is  not 
what  may  be  the  best  practice  in  large  machine  shops, 
but  how  best  to  meet  the  demands  of  small  users  of 
power.  The  question  of  power  in  a  large  factory  is  one 
of  minor  importance,  amounting  as  Mr.  Lozicr  tells  us 
to  only  three  or  four  per  cent,  of  the  total  cost  of  the 
equipment.  Nineteen-twentieths  of  our  central  stations 
in  Canada  generate  only  alternating  currents  and  the 
question  of  how  best  to  meet  the  demands  of  all 
services  from  o;ie  set  of  generating  units  is  of  first-class 
importance.  What  would  you  recommend  ?  A  con. 
stant  speed  induction  motor  with  mechanical  regula. 


tion,  or  the  more  flexible  direct  current  motor,  and  if 
the  latter  what  is  the  best  method  of  transformation  ? 
Something  along  this  line  would  be  helpful  to  us 
all. 

Mr.  Toltz  :  I  have  been  very  much  interested  in  the 
paper  relating  to  the  variable  speed  motor, read  by  Mr. 
Lozier,  but  to  determine  if  such  motor  should  be  used 
on  a  tool,  I  would  advise  that  every  case  in  every  shop 
should  be  studied  by  itself.    Being  a  railroad  man,  I  can 
speak  only  about  railroad  shops.     There  is  no  doubt 
that  the  variable  speed  D.  C.  motor  has  great  advan- 
tages, but  as  most  of  the  tools  in  a  railroad  repair  shop 
are  run  to  a  constant  speeds  for  the  simple  reason  that 
each  machine  is  assigned  to  a  certain  class  of  work, 
which  it  will  do  year  in  and  year  out, the  A.  C.  constant 
speed    motor  is  much  preferred.     To  make  clear  this 
assertion,  reference  is  made  to  tools  like  a  tire  lathe. 
Each  important  shop  has  from  4  to  8  of  this  kind  of 
machine,  but  each  one  will  turn  a  certain  size  of  tire. 
For  instance,  a  96"  wheel  lathe  will  turn  tires  from  86" 
to  90";  a  42"  wheel  lathe  will  turn  the  tender  wheels, 
which  are  generally  from  36"  to  40"  in  diameter,  and  as 
each  machine  has  a  cone  the  speeds  could  be  varied 
according  to  the  softness  of  the  metal  which  has  to  be 
turned.     The  same  can  be  said  of  planers,  slotters  and 
shapers.     There  are,  of  course,  tools  for  which  variable 
speed  of  wide  range  should  be  provided.     Reference  is 
made  to  boring  mills,  especially  on  which  tires  of  86"  in 
diameter  are  bored  and  at  the  same  time  the  hub  of  the 
centre  of  a  driving  wheel  has  to  be  bored  out;  this  hub 
being  about  the  diameter  of  10"  to  14".     In  laying  out 
tools  for  the  C.  P.  R.  shop  at  Montreal,  which  will  have 
an  aggregate  horse  power  of  5,400,  most  of  the  tools 
were  grouped  and  all  heavy  tools,  especially  imder  the 
service  cranes,  are  driven  by  individual  motors.  Out 
of  this  whole  aggregate  of  5,400  horse  power, tools  to 
the  amount  of  only  150  horse  power  will  be  driven  by 
variable  speed  motors.     All  group  and  individual  tools 
will  have  the  A.  C.  constant  speed  motor,  while  tor  the 
variable  speed  tools  the  D.  C.  motors  of  special  type 
will  be  applied.     This,  of  course,  necessitates  a  motor 
generator  set  to  convert  the  A.  C.  current  into  D.  C. 
current.     In  regard  to  the  speed  which  a  tool  should 
run  to  work  a  certain  kind  of  metal,  the  operator  of  the 
tool  should  not  be  the  one  to  determine  such  speeds. 
Herein  I  disagree  with   Mr.  Lozier  and  Mr.  Cooper. 
Each  well  regulated  shop  should  have  a  shop  system 
whereby  the  operator  of  the  tool  simply  has  to  follow 
instructions  which  are  given  him  on  the  card  describing 
the  piece  of  work.  Hewillfindon  this  card  which  cone  or 
back  gear  he  has  to  use  if  the  tool  is  run  by  a  constant 
speed  motor  either  individually  or  in  group,  or  in  case 
it  is  driven  by  the  variable  speed  D.C.  motor,  the  notch 
in  the  controller  to  be  used  is  recorded.     Such  shop 
system  at   the  same  time    is   a   check   on  the  work- 
men   because    the     speed     and     the      cut  being 
known  the    time    can    be   easily  computed   in  which 
such  work  should  be  done.     I  admit  that    their  is  a 
difference  between  a  railroad  repair  shop  and  a  manu- 
facturing shop  because  in  the  latter,  a  hundred  different 
kinds  of  work  may  be  done  on  one  kind  of  machine, 
but  such  is  not  the  case  in  the  railroad  shop  and  I  am 
simply  speaking  from  that  standpoint. 

The  President  called  for  the  reports  of  any  commit- 
tees which  had  not  reported  on  Wednesday. 

Mr.  A.  \.  Wright  presented  the  report  of  the  Com- 
mittee on  Statistics,  and  said  :  Just  before  commencing 
to  read  this  report  I  may  say  that  compiling  statistics 
is  rather  a  difficult  task  I  can  assure  you  ;  when  you 
have  once  tackled  the  problem  you  will  find  how  diffi- 
cult it  is.  We  found  it  was  almost  impossible  to  get 
the  information  which  we  wanted  from  the  parties  who 
possessed  it.  They  seemed  to  think  they  had  enough 
to  do  to  mind  their  own  business  and  in  fact  they  fre- 
quently told  us  that  ;  the  consequence  was  we  took  it 
for  granted  that  they  meant  we  were  not  minding  ours 
and  we  had  to  drop  them  and  proceed  in  the  best  man- 
ner that  we  could.  However,  such  information  as  we 
were  able  to  glean  we  are  glad  to  present  to  you  in  thi  > 
concise  form, 
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KEJXIRT  OK  COMMITTHE  ON  S  I  A  l  lSTk  S. 
To  llio  Canadian  Kloctricjil  Association  : 

Your  commiliee  on  Data  appoinlod  at  llie  last  animal  i-oiu  en- 
tion  of  this  Associ-ilion  bei^  leave  to  piesent  the  followinf^  loporl  : 

ist.  We  find  it  very  diHicult  to  i;et  any  very  reliable  informa- 
tion ooneerninjj  the  electrical  industries  in  Canada  in  their  earli- 
est growth. 

We  can  however  confidenll\-  lay  the  following'  limited  informa- 
tion before  yon,  fully  believini;  that  it  will  be  fomid  to  be  fairly 
reliable  on  those  points  lliat  your  commiliee  have  taken  np. 

Yon  will  please  bear  in  mind  that  this  statement  does  not  in- 
clude the  larg-e  number  of  isolated  plants,  i.  e.  private  lights 
where  commercial  enterprises  have  electrical  plants  of  their  own 
doin^  their  own  lighting. 

Your  Committee  found  it  impossible  lo  get  any  reliable  iiiforma- 
lion  concerning  these  anil  conseiiueiillv  the  number  of  arc  and 
incandescent  lights  given  in  the  accompanying  table  should  be 
incteased  to  a  very  considerable  extent  but  just  what  pereenlafje 
of  Increase  should  be  added  we  do  not  care  to  undertake  to  say 
and  consequently  we  have  confined  ourselves  10  those  companies 
which  are  doing  business  under  a  license  from  the  government. 
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Quebec  

New  Brunswick  .  .  . 

Bjitish  Cohuubia  .  . 
Prince  Kdward  Island 
The  Teriilories  ... 

"cc 
p 

That  the  number  of  companies  doing  business  in  electricity  in 
connection  with  lighting  has  increased  from  259  in  1898  to  t,i^  in 
1902. 

The  number  i^f  arc  lights  in  use  has  increased  during  the  same 
period  from  10.389  to  12.S74,  while  the  number  of  incandescent 
lights  have  grown  during  the  same  length  of  time  from  463,615  to 
995,056  or  more  than  doubled  in  number  in  4  years. 

In  the  matter  of  incandescent  lighting  it  will  be  noticed  that 
ever)'  province  has  made  substantial  and  most  creditable  progress 
and  we  have  no  doubt  that  when  the  present  year  shall  have 
closed  the  progress  will  be  found  to  be  equally  great. 

Your  committee  would  also  have  been  pleased,  it  they  had  been 
able,  to  give  you  some  reliab'e  information  with  regard  lo  the 
growth  of  enclosed  arc  lighting,  but  the  means  of  obtaining  this 
informalioTi  has  been  so  limited  that  we  have  been  obliged  to 
omit  this  subject. 

We  might  also  mention  that  of  the  'arge  Canadian  cities  in 
which  electric  lighting  is  carried  on  Montreal  stands  first  with 
reference  to  the  number  of  its  lights. 


Montreal  having 
Toronto  comes  next  with 
Oitawa  has 
Hamilton  has 
While  Quebec  has 


2,474  Arc  Lights  and  184,978  Incan. 

1,672  "             "  100,000  " 

650  "             "  93.207 

600  "               "        32,JOO  " 

500  "             "       40,000  " 

One  point  to  which  we  would  respectfully  draw  your  attention 
is  the  fact  that  in  the  Province  of  Ontario  at  last  municipal 
ownership  seems  to  have  taken  a  pretty  firm  hold,  no  less  than 
44  towns  owning-  their  electrical  systems  as  you  wilt  see  by  the 
following  list.  It  is  not  our  duty  to  enquire  into  the  desirability 
or  undesirability  of  municipalities  going  into  the  business  of  furn- 
ishing light  and  power.  We  merely  have  to  do  with  the  present- 
ing ot  such  facts  as  we  can  glean  on  this  subject  and  allow  others 
to  undertake  the  discussion  of  results. 

The  following  places  in  Ontario  have  municipally  manag^ed 
electrical  plants  to  which  are  attached  in  most  cases  the  year  in 
which  they  assumed  control. 


Almonte 

23- 

Kincardine  1894 

2. 

Acton 

24. 

Mitchell  188S 

3- 

Alexandria  1895 

25- 

Markham 

4- 

Aylmer  1900 

26. 

Morrisburgh  1901 

5- 

Barrie  1899 

27. 

Niagara 

6. 

Brockville  1900 

28. 

Niagara  Falls  1889 

7- 
8. 

Beeton 

29. 

Newmarket  1S96 

Bracebridge  1S94 

30- 

Orillia  1887,  1901 

9- 

Blenheim 

3'- 

Oakvillc 

10. 

Both  well 

32. 

Parry  Sound  1901 

1 1 . 

Campbellford  18S9 

33- 

Paris  1901 

I  2. 

Chatham  1898 

34- 

Piclon  1890 

13- 

CollingwooJ  1899 

35- 

Prescott  1899 

'4- 

Dundalk 

36. 

Port  Arthur 

'5- 

Dresden 

37- 

Palmerston 

16. 

Fort  William  1897 

38- 

St.  Marys  1896 

17- 

Fort  Francis 

39- 

Sudbury  1895 

18. 

Goderich  1S89 

40. 

Toronto  Junction  1S9 

19. 

Guelph  1903 

41. 

Trenton  1895 

20. 

Hespeler 

42. 

Thorold 

2 1 . 

Hunlsville  1897 

43- 

Weston 

22. 

iroquois  1901 

44. 

Woodstock 

From  this  table  we  are  enabled  to  glean  the  following  informa- 
tion : — 


Of  the  other  provinces  and  territories  we  have  not  been  able 
to  glean  sufficiently  reliable  information  to  guarantee  us  in  tabu- 
lating them  as  we  have  Ontario. 

It  is  also  pertinent  to  add  that  the  towns  of  Perth,  Listowel, 
Ingersoll,  Wiarton,  Renfrew  and  others  are  at  present  arranging 
to  purciiase  the  plants  in  their  respective  localities. 

A.  A.  Wright.  Chairman 
K.  B.  Thornton 
D.  R.  Street 

Mr.  Lozier  moved  that  the  report  be  accepted,  with 
thanks  for  the  very  careful  manner  in  which  it  had  been 
prepared. 

Mr.  Higman  :  Before  the  motion  is  adopted  I  would 
like  to  correct  the  impression  that  these  companies  are 
doing  business  under  a  "license"  froin  the  Government. 
That  statement  might  convey  a  wrong  impression.  The 
companies  are  doing  business  under  charters  obtained 
from  the  legislatures  and  letters  patent, and  the  Depart- 
ment could  not  interfere  with  them.  The  Inspection  Act 
requires  that  companies  shall  register,  and  pay  a  regis- 
tration fee  to  help  meet  the  expenses  under  the  Act. 
Registration  is  also  necessary  for  purposes  of  statistics; 
but  it  is  in  no  sense  a  license. 

Mr.  A.  A.  Wright  :  I  cannot  understand  the  honor- 
able gentleman  when  he  says  they  are  not  licensed. 
What  do  1  pay  this  money  for  I  think  I  pay  every 
year  for  a  license.  I  notice  that  in  the  year  1902  the 
companies  doing  business  in  the  Dominion  of  Crtnada 
paid  into  the  Government  $5,075.  Now  what  did  they 
pay  that  money  for?  I  have  always  understood  that  we 
were  paying  that  money  for  a  license.  We  send  our 
money  clown  to  the  Government  and  we  get  a  receipt 
back  which  I   have  always  considered  was  a  license. 
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\'ou  can  call  it  whatever  you  like,  I  know  we  pay  the 
money.  If  we  didn't  pay  that  money  I  suppose  they 
would  want  to  know  why  this  is  thusly. 

Mr.  Higman  :  The  registration  fee  is  part  of  the  sum 
necessary  for  carrying  on  the  work  of  inspection.  The 
inspection  fees  for  meters  alone  would  not  be  sufficient. 
We  had  expensive  Standards  to  install  and  other  work 
to  do  and  it  was  thought  that  a  small  registration  fee 
levied  on  every  company  doing  business  would  help  the 
work  along.  By  means  of  registration  we  have  a  com- 
plete list  of  all  companies  doing  business.  The  word 
license,  if  used,  is  incorrectly  used. 

Mr.  A.  A.  Wright  :  (W)right  may  be  wrong,  but  I 
am  under  the  impression  that  when  we  get  our  printed 
notices  from  the  Collector  of  Inland  Revenue  that 
"license"  is  the  identical  word  used.  This  I  may  be 
mistaken  in  ;  I  will  look  that  up. 

Mr.  Higman  :  My  friend  is  always  (W)right. 

Mr.  Saxby  :  I  believe  that  during  last  year  the  Gov- 
ernment in  connection  with  a  great  many  of  the  smaller 
plants  reduced  the  fee  from  $25  to  $10.  I  know  where 
we  paid  $25,  only  last  July  we  only  had  to  pay  $10. 
They  have  made  a  reduction  down  to  a  certain  number 
of  lights. 

Mr.  Higman  :  The  policy  of  the  Government  in  this 
respect  is  that  as  the  fees  for  the  inspection  ot  meters 
increase  the  registration  fees  will  be  decreased.  At 
present  the  fee  for  all  companies  having  an  installation 
of  five  hundred  incandescent  lamps  and  under  is  five 
dollars  ($5.00)  a  year,  all  companies  having  an  installa- 
tion of  over  five  hundred  and  not  exceeding  two 
thousand  incandescent  lamps,  a  fee  ot  ten  dollars 
($10.00)  a  year,  and  all  companies  having  an  installa- 
tion in  excess  ot  two  thousand  incandescent  lamps,  a 
fee  of  twenty-five  dollars  ($25.00)  a  year. 

The  President  :  This  report  will  be  received  and 
adopted.  I  understand  the  committee  to  select  the 
standing  committees  is  ready  to  present  an  interim 
report. 

•    Mr.  Yule  presented  the  interim  report  as  follows  : 

RKPORT  OF  STRIKING  COMMITTEE. 

Toronto,  June  iith,  190-;. 
B.  F.  Reesor,  Esq.,  President  C.E.A. 

"The  undersigned  appointed  by  you  as  a  Strikinsf  Committee 
beg- to  call  your  atlention  to  article  19  of  the  new  constitution 
now  in  force  which  differs  somewhat  from  the  former  constitution 
as  regards  special  committees. 

(a)  You  will  find  that  the  general  meeting  must  first  decide  by 
resolution  what  committees  are  neces-ary  or  desired  for  the  com- 
ing year. 

(b)  That  the  chairman  must  then  appoint  a  committee  of  five 
active  members  to  strike  such  committees." 

Respectfully  submitted, 

J  NO.  Vi  le. 

The  President  :  That  being  so  it  will  be  necessary  to 
pass  a  resolution  at  this  stage  to  determine  what  com- 
mittees you  wish  appointed.  The  committees  appointed 
last  year  were  :  Legislation  for  Ontario  and  (Quebec  ; 
Statistics  ;  Arc  Light  Rating  ;  Standardization  of  Ac- 
counts ;  and  to  confer  with  the  Fire  Underwriters.  If 
you  do  not  require  that  many  committees  it  would  be 
proper  now  to  pass  a  resolution. 

Mr.  Dion  :  I  will  move  the  appointment  of  a  Com- 
mittee on  Legislation  for  Ontario  and  for  Quebec  and 
a  Committee  on  Statistics.  My  intention  was  to  leave 
out  the  Committee  on  Statistics  as  well  as  the  other 
committees  which  are  not  now  doing  any  active  work, 
but  from  the  report  which  has  just  been  read  I  find 
that  for  the  first  time  in  ten  years  the  Committee  on 
Statistics  has  given  signs  of  life  ;  therefore  I  will  give 
them  another  chance. 

Mr.  A.  A.  Wright  :  Hear  !  Hear  ! 

Mr.  Dion  :  I  think  those  three  committees  constitute 
about  all  that  is  necessary  at  present.  Should  any 
special  matter  come  up  during  this  meeting  to  make  it 
advisable  to  elect  other  special  committees,  we  can  do 
so  ;  but  at  the  present  time  I  fail  to  see  anv  necessity 
for  any  of  the  other  committees  which  have  remained 
on  from  year  to  year  and  are  not  doing  any  active 
work. 

Mr.  Yule  :  I  second  the  motion. 


The  President  put  the  motion,  which,  on  a  vote 
being  taken  was  declared  carried. 

The  Pre>ident  named  Messrs.  Dean,  Williams,  Hol- 
man,  Henderson  and  Fisk  as  a  select  committee  of  five 
to  strike  the  standing  committees,  and  stated  that  it 
would  be  necessary  for  them  to  report  at  the  next 
session. 

Mr.  Yule  moved,  seconded  by  Mr.  Hunt,  that  the 
report  of  the  Committee  on  Legislation  for  Ontario  be 
now  taken  up. 

Mr.  Yule  :  I  suppose  the  only  feature  in  this  report 
we  have  to  discuss  this  morning  is  one  I  called  atten- 
tion to  yesterday,  that  owing  to  the  amount  of  work  to 
be  done  and  the  help  that  had  to  be  engaged  the  com- 
mittee find  themselAes  considerably  short  of  funds. 
The  amount  of  the  accounts  that  we  incurred  from 
year  to  year,  from  i8g8  until  now,  has  looked  large. 
We  have  found  it  necessary  to  engage  counsel  and 
solicitors  for  any  help  we  required.  The  agitation  to 
get  protection  for  the  companies  was  started  in  1897 
and  continued  until  1899,  when  we  succeeded  in  get- 
ting passed  through  the  Legislature  what  is  now  gen- 
erally known  as  the  Conmee  Bill.  There  was  quite  a 
large  expense,  but  each  year  since  that  time  we  have 
been  more  or  less  put  to  the  necessity  of  defending  and 
keeping  these  amendments  on  the  Statute.  To  do 
that  cost  money.  In  the  first  part  of  the  campaign  the 
companies  contributed  fairly  liberally  and  we  were  also 
helped,  I  am  very  glad  to  say,  by  two  manufacturing 
firms,  the  Packard  Company,  of  St.  Catherines,  and  the 
then  Royal  Electric  Company,  of  Montreal.  They 
helped  us  out  of  our  difficulties  in  1899.  Since  that 
time  we  have  managed  to  go  along  very  nicely  and  pay 
our  way,  but  this  year  the  fight  was  so  strong  and  vig- 
orous we  had  scarcely  time  to  breathe  and  it  may  seem 
to  you  peculiar  when  I  tell  you  lawyers  were  scarce 
this  year  ;  we  could  not  get  the  lawyers  we  wanted  ; 
there  were  investigations  going  on  in  Ontario  and  there 
were  railway  bills  in  Ottawa,  and  a  great  inany  differ- 
ent things  that  took  the  best  talent  and  the  talent  we 
wanted  to  secure  ;  the  result  was  we  had  to  divide  up 
the  work  and  secure  men  for  limited  periods  to  do  the 
work  that  we  thought  necessary.  Our  accounts  are 
rather  large  ;  they  atnount  to  $i,6oc). 85.  Our  excuse 
for  incurring  those  accounts  is  that  we  have  been  suc- 
cessful. We  have  accomplished  what  we  set  out  to 
accomplish  and  we  have  done  good  work  for  the  com- 
panies in  this  province.  We  have  saved  for  them,  I 
ain  safe  in  saying,  millions  of  dallars.  Another  thing 
that  has  weakened  us,  gentlemen,  is  that  the  compan- 
ies are  gradually  going  over  to  the  municipalities  ;  they 
are  being  gradually  bought  out  ;  we  are  being  weaken- 
ed in  that  way  ;  some  of  our  strongest  supporters  have 
gone  over,  Berlin,  Brockville,  Owen  Sound,  Guelph 
and  Kingston,  etc.  We  managed  to  collect  this  year 
soiTielhing  like  $855.76  and  have  further  promises  ;  the 
committee  have  been  hard  at  work  since  we  met  here 
trying  to  get  extra  subscriptions  from  those  who  have 
already  contributed  and  from  those  who  have  not  con- 
tributed, and  have  met  with  fairly  good  success,  but 
are  still  short  about  $500.  The  committee  have  looked 
into  the  finances  of  the  Association  and  seeing  that  all 
the  members,  especially  the  men  who  represent  com- 
panies, have  been  largely  benefitted  and  protected  by 
our  work,  consider  that  they  ought  to  vote  a  sum  of 
$300  from  the  funds  of  the  Association  to  help  us  out. 
You  will  see  if  we  are  going  to  come  to  trouble  now 
the  whole  thing  goes  to  pieces  and  the  companies 
would  be  left  to  individually  look  atter  their  own  inter- 
ests. That  might  be  a  better  method  ;  it  might  be 
better  to  change  over  in  that  way,  it  is  for  this  meeting 
to  decide,  or  to  go  on  in  the  way  we  have  been  going. 
I  would  also  call  your  attention  to  this,  that  the  mem- 
bers of  the  committee  have  paid  their  own  expenses. 
I  have  been  in  Toronto  three  or  four  days  a  week  from 
one  month  to  two  month's  each  year  since  1898,  and  it 
never  cost  this  Association  or  any  company  a  cent  ;  my 
expenses  were  not  taken  out  of  the  contributions  matle 
by  the  companies,  so  that  any  subscriptions  paid  were 
devoted  entirely  to  the  legitimate  expenses,  legal  help, 
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counsel  aiul  assistance  ol  ih.ii  kiiul.  l  liero  was  no 
member  of  the  committee  who  received  a  sinijie  cent 
towards  his  expenses  and  under  those  conditions  I  think 
it  is  only  fair,  as  we  have  got  into  this  difficulty  now, 
that  the  Association  at  large  should  come  to  our  aid, 
and  to  bring  out  the  feeling  of  the  meeting  I  would 
move  tiiat  the  Association  vote  $300  towards  liquidat- 
ing the  accounts  of  the  Legislation  Committee  of 
Ontario. 

Mr.  Hunt  :  1  have  been  on  this  Legislative  Com- 
mittee tor  a  year  or  two  and  I  know  something  about 
the  way  the  moneys  have  been  expended,  and  there  is 
nothing  secret  about  it.  If  any  gentleman  present  who 
has  subscribed  wishes  to  come  forward  after  the  meet- 
ing is  over  and  look  over  the  accounts  he  is  quite  at 
libeity  to  do  so,  but  I  want  to  impress  upon  you  the 
fact,  as  Mr.  Vule  has  said,  there  is  not  one  cent  of  the 
personal  expense  of  any  member  of  that  committee  that 
has  been  taken  out  of  the  funds  subscribed  lor  legisla- 
tion. I  don't  know  that  there  is  any  particular  praise 
due  to  us  for  it,  as  we  simply  were  doing  our  duty  and 
and  in  protecting  our  own  interests  we  were  protecting 
yours  as  well.  I  think  it  is  quite  within  our  rights, 
and  in  fact  I  think  this  meeting  should  vote  some  funds 
towards  helping  to  pay  the  legislation  accounts  which 
are  now  due,  and  I  think  this  Association  would  do 
well  to  give  this  $300  for  which  Mr.  Yule  has  asked. 
I  have  pleasure  in  seconding  the  motion. 

Mr.  A.  A.  Wright  :  I  would  like  to  say  one  word  in 
support  of  this  resolution.  There  is  no  doubt  that  this 
Legislation  Committee  have  done  exceedingly  good 
work  during  the  past.  I  believe  everything  my  friend 
Mr.  Yule  has  said,  that  they  must  hve  saved  the  com- 
panies in  this  province  at  least  a  million  of  dollars,  if 
not  more,  and  I  do  not  see  anything  to  hinder  this 
Association  as  a  whole  doing  something  in  aid  of  this 
work  which  has  been  undertaken,  and,  as  our  friend 
Mr.  Yule  has  said,  carried  to  a  successful  issue.  I 
think  there  one  thing  that  the  last  speaker  rather  over- 
looked, and  I  do  not  think  he  will  blame  me  or  find 
fault  with  me  when  I  call  his  attention  to  it  ;  I  don't 
think  he  will  object  to  it  ;  he  said  there  was  no  reason 
why  any  one  who  had  given  to  this  fund  should  not 
come  forward  and  see  that  the  amount  they  had  given 
was  actually  there  and  accounted  for.  I  don't  see  that 
there  can  be  any  reason  why  those  who  have  not  given 
cannot  come  forward  and  see  the  amounts  which  they 
have  given  in  support  of  this  good  work.  It  seems  to 
me  that  there  are  a  large  number  of  companies  doing 
business  in  this  country  of  ours  that  one  of  these  days, 
if  this  Conmee  Bill  is  thrown  out,  will  waken  up  some 
fine  morning  and  find  their  stock,  which  now  is  valued 
at  87,000  will  be  w^orthless.  I  do  not  see  why,  under 
the  existing  circumstances,  those  who  have  given  noth- 
ing for  the  advantages  gained  except  their  membership 
fee  should  not  contribute  a  small  proportion  of  those 
membership  fees  out  of  the  money  we  have  in  our 
treasury  towards  this  good  work. 

The  President  put  the  motion,  which,  on  a  vote 
having  been  taken,  was  declared  carried. 

The  President  called  upon  Mr.  G.  U.  G.  Holman,  of 
Quebec,  to  read  his  paper  on  "  Some  Points  Relating 
to  .Submarine  Power  Cables." 

Mr.  Holman  :  With  the  conseni  of  the  President  and 
the  gentlemen  present,  I  will  ask  Mr.  A.  C.  Read,  of 
the  Canadian  Electric  Light  Company,  to  read  this 
paper  for  me. 

Mr.  Read  :  The  paper,  which  is  only  a  short  one,  is 
to  bring  forward  the  work  of  submarine  cables  which 
we  have  had  some  experience  in,  and  if  there  are  others 
contemplating  this  kind  of  work  it  will  bring  out  a  few 
points  that  you  would  like  to  hear  about.  The  paper 
as  read  is  printed  elsewhere. 

Mr.  Holman  :  With  reference  to  the  type  of  cable 
we  would  use,  as  to  whether  we  would  use  the  paper 
rather  than  the  rubber,  I  might  say  that  owing  to  the 
indentations  which  we  discovered  by  soundings  in  the 
bottom  or  bed  of  the  river,  as  well  as  the  supposed 
mechanical  movement  of  that  cable  by  the  tide  flow  of 
the  water,  we  thought  it  would  be  very  injudicious  to 


use  a  lead  covered  cable  using  paper  as  the  insulation 
because  if  a  break  in  the  lead  covered  cable  would 
ensue  the  cable  would  be  absolutely  worthless. 

Mr.  Smith  :  Do  I  understand  Mr.  Holman  to  say  it 
is  a  lead  cable. 

Mr.  Holman  :  There  is  no  lead  in  the  cable  that  we 
are  actually  using.  The  paper  covered  lead  cable 
would  have  been  less  expensive,  first  cost,  than  a  rub- 
ber covered  cable  armored  with  spirally  wound  heavy 
steel  galvanized  wire. 

Mr.  Read  :  Mr.  Holman  was  speaking  about  the 
paper  covered  cable,  and  if  a  break  occurring  that  way, 
the  water  would  get  in  and  spoil  it.  With  the  rubber 
covered  cable  we  had  a  break  and  the  water  got  in;  we 
commenced  to  cut  back,  but  we  found  that  was  useless, 
so  we  went  to  work  and  joined  the  cable  up  as  well  as 
we  could  and  we  found  the  water  that  did  get  in  had 
no  effect  at  all.  We  thought  that  perhaps  if  there  was 
any  heat  in  the  conductor,  and  any  of  that  water  was 
there  still,  it  would  move  up  towards  the  shore  end  and 
disperse  gradually. 

Mr.  Lambe  :  Are  we  to  understand  from  Mr.  Holman 
then  that  he  would  consider  it  advisable  to  use  lead  for 
the  work? 

Mr.  Holman  :  Inadvisable  to  use  lead  with  a  rubber 
covered  cable;  in  other  words,  it  is  an  extra  precaution 
which  our  experience  has  shown  not  worthy  of  being 
paid  for. 

Mr.  Lambe  :  It  would  be  interesting  to  learn  how 
you  protect  the  ends  ?  What  sort  of  cable  house  you 
use  ? 

Mr.  Holman  :  We  have  laid  that  cable  into  the  shore 
and  brought  the  cable  up  to  the  best  natural  point  in 
the  shore,  and  fortunately  we  were  very  favorably 
placed  with  regard  to  a  feature  that  happened  to  be  on 
both  sides  of  the  river,  but  the  worst  ice  condition 
which  we  at  the  time  considered  would  be  possible  was 
on  the  south  shore,  the  Levis  shore,  and  there  is  where 
we  took  our  extra  precautions  in  bringing  in  the  shore 
end  ;  we  brought  it  up  in  a  space  between  two  contig-* 
uous  or  adjacent  walls,  or  a  dock-like  space,  and  in 
through  the  crib  work,  removing  some  of  the  stones  for 
that  purpose,  and  anchored  it  by  means  of  small  three 
quarter  inch  chains  tied  around  the  cable  and  wrapped 
around  the  crib  work  and  then  bringing  the  cable  up 
through  and  attaching  our  bell  and  we  brought  the  bell 
up  inside  of  a  little  cable  box.  You  cannot  get  the 
cable  box  too  large  ;  that  is  my  experience.  The  first 
ones  we  had  were,  I  think,  altogether  too  small.  It  is 
advisable  to  have  swiiches  between  the  terminal  ends 
of  each  of  the  wires  brought  out  from  the  bell  and 
lightning  arresters. 

Mr.  Lambe  :  What  do  you  say  as  to  the  cable  versus 
aerial  lines,  if  you  can  get  up  an  aerial  'ine  without 
having  the  strands  too  large  ? 

Mr.  Holman  :  By  all  means  do  it. 

Mr.  Black  :  I  would  like  to  ask  when  this  cable  is 
taken  up  for  repairs  if  it  shows  much  mechanical  wear. 

Mr.  Holman  :  It  apparently  shows  no  wear.  There 
were  several  places  where  the  outer  steel  cov^ering  was 
apparently  rubbed,  but  we  noticed  the  same  thing  at 
places  where  it  could  not  have  rubbed,  showing  that  it 
probably  was  caused  during  shipment.  The  cable  No. 
I  was  shipped  to  us  coiled  on  a  flat  car  in  the  form  of 
the  figure  "8"  and  the  movement  up  and  down  between 
the  sides  of  the  posts  on  a  flat  car  would  be  more  likely 
to  cause  the  slight  disappearance  of  a  portion  of  the 
outer  covering  on  some  of  the  steel  wires. 

Mr.  Black  :  How  long  has  it  been  down  ? 

Mr.  Holman  :  It  was  placed  in  the  river  in  Decem- 
ber, 1901,  and  we  had  our  breakdown  in  October,  1902. 
As  long  as  the  cable  had  been  down  three  months  from 
the  beginning,  in  other  words,  in  the  month  of  Febru- 
ary or  March,  it  was  deemed  by  myself  and  Mr.  L.  R. 
Clarke,  of  the  Safety  Insulated  Wire  and  Cable  Com- 
pany, of  New  York,  that  any  cable  standing  for  three 
months  under  those  conditions  was  a  sound  cable  elec- 
trically. But,  as  you  notice  in  the  paper,  it  was  a  mis- 
take in,  if  you  might  call  it,  mechanical  design  to  place 
little  wires  that  might  be  broken  and  did  break  and 
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causa  the  things  we  have  seen,    the  erosion  or  deter- 
ioration of  the  contiguous  insulations. 

Mr.  Gossler  :  I  would  Hke  to  ask  if  it  is  in  order  at 
some  later  time  in  this  convention  to  re-open  the 
discussion  on  Mr.  Lozier's  paper.  The  paper  is  well 
worthy  of  more  discussion  than  it  was  given  this 
morning  and  I  know  in  some  instances  the  remarks 
were  merely  preliminary  and  if  it  is  in  order  I  would 
like  to  have  a  time  appointed  when  this  paper  could 
receive  more  consideration.  I  notice  later  on  there  is 
a  paper  which  I  have  not  had  an  opportunity  to  read, 
on  "  Single  phase  alternating  motors,  as  a  means  of 
Increasing  Station  Earnings."  Would  it  be  in  order 
to  discuss  Mr.  Lozier's  paper  after  that  or  in  con- 
nection with  that  paper  ?  Certainly  much  of  the  in- 
formation we  are  to  get  from  the  papers  presented 
befoie  the  Association  is  expected  to  be  brought  out 
in  discussion  and  I  for  one  would  be  very  sorry  to  see 
this  paper  on  variable  speed  motors  passed  over  with 
so  little  discussion.  There  are  a  great  many  here 
competent  to  speak  on  this  subject,  both  men  familiar 
with  machine  design  and  also  operating  men  who 
desire  to  increase  their  output. 

The  President  :  I  think  opportunity  probably  will  be 
given  this  afternoon  sometime.  At  any  rate  it  is  quite 
in  order  to  have  the  discussion  on  the  paper  re-opened 
at  some  future  time.  I  do  not  know  at  what  time  it 
would  be  most  suitable. 

Mr.  Higman  :  We  might  take  up  Mr.  Gossler's 
suirffestion  and  bring  it  in  under  the  discussion  on  this 
other  paper. 

Mr.  Dion  :  If  the  discussion  of  Mr.  Holman's  paper 
is  finished  we  have  at  least  half  an  hour  or  more  to 
dispose  of  before  we  adjourn.  It  was  intended  to  take 
up  the  Question  Box,  but  this  is  as  broad  as  it  is  long. 
You  take  this  time  up  with  something  else  and  bring 
in  the  Question  Box  later  on.  We  could  have  this  dis- 
cussion on  Mr.  Lozier's  paper  or  in  connection  with  the 
other  paper  on  motors  which  is  to  be  read.  Perhaps 
we  had  better  take  it  up  now,  as  the  gentlemen  who 
intend  to  take  part  in  the  discussion  may  not  be  here 
later. 

Mr.  Hunt  :  Is  Mr.  Layman  here  to  read  his  paper  ? 
It  might  be  taken  up  at  once. 

The  President  :  Mr.  Russell,  who  is  to  read  Mr.  Lay- 
man's paper,  says  he  did  not  expect  this  paper  to  come 
up  out  of  the  regular  order,  and  he  is  not  quite 
prepared. 

Mr.  Dion  moved,  :econded  by  Mr.  Gossler,  that  the 
discussion  on  Mr.  Lozier's  paper  be  now  re-opened. 
Carried. 

Mr  Gossler  :  Mr.  Chairman,  to  open  the  discussion, 
I  will  again  emphasize  the  point  mentioned  in  Mr.  Lo- 
zier's paper,  of  working  every  machine  tool  in  a  shop 
at  its  highest  output.  I  will  not  undertake  to  discuss 
this  paper  from  a  machine  design  standpoint,  but  from 
the  operating  point  of  view.  Working  every  machine 
in  a  shop  at  its  highest  output,  of  course,  gives  a  more 
csnstant  day  load  which  we  are  all  after,  and  it  will  en- 
able us  to  extend  the  idea  of  se'ling  power  on  a  limited 
basis  which  permits  of  more  over-selling  of  power  than 
any  other  system  that  is  within  my  knowledge.  We 
have  connected  with  the  system  with  which  I  am  asso- 
ciated, between  seven  and  ten  thousand  h.  p.  which  is 
served  on  the  limited  basis;  that  is,  we  have  seven  to 
ten  thousand  h.  p.  which  from  the  15th  September  to 
the  15th  March  of  each  year,  is  discontinued  at  4  o'- 
clock and  is  not  used  again  until  7  o'clock  p.  m.,  that  is, 
none  of  that  seven  thousand  to  ten  thousand  h.  p.  is 
used  from  4  to  7  o'clock  between  the  15th  September 
and  15  March  of  each  year.  Of  course,  it  is  obvious 
what  is  to  be  gained  by  that ;  it  permits  of  the  overselling 
of  power  for  lighting,  and  also  permits  of  quoting 
prices  for  power  which  cannot  be  competed  with  by 
steam.  While  the  power  service  is  limited,  the  num- 
ber of  factory  hours  per  annum  is  not  reduced  ;  that  is 
gotten  around  by  reducing  the  time  taken  for  luncheon 
and  also  by  starting  a  half  or  quarter  ot  an  hour  earlier 
in  the  winter.  By  this  means,  it  is  possible  to  get  a 
more  constant  day  load  for  the  station,  and  by  working 


the  machines  at  their  highest  output  continually,  will 
psrmit  of  the  extension  of  this  idea  of  overselling  pow- 
er. That  is  one  of  the  points  I  wanted  to  bring  out  in 
connection  with  this  matter. 

Mr.  Holman  :  How  does  the  shop  workman  take 
the  innovation  of  the  use  of  tools  that  will  get  out 
more  than  the  regulation  amount  of  work  ? 

Mr.  Lozier  :  The  shop  workman  is  a  peculiar  kind 
of  animal,  he  is  worse  than  a  horse  ;  he  shies  and 
backs  and  wants  to  be  fed  and  you  have  to  handle  him 
very  carefully,  but  it  is  being  dene  very  successfully 
and  it  is  being  done  in  a  very  practic  al  manner.  I 
don't  know  perhaps  of  a  better  illustration  of  that  than 
right  here,  if  you  want  to  have  a  pitcher  of  ice  water  in 
a  hurry,  you  give  the  bell  boy  an  extra  quarter  of  a 
dollar  and  he  hustles  it  to  you.  The  system  th;it  is  be- 
ing most  commonly  used  in  the  shops  is  to  tip  the 
workman.  We  don't  say  anything  about  piece  work 
or  contract  work  or  anything  about  any  of  these  new 
fangled  works,  we  just  go  to  a  man  and  say,  look  here 
Jack,  here  is  a  piece  of  machiney  to  be  machined  and 
the  way  to  machine  is  in  just  this  sort  of  a  way  ;  if  you 
want  a  tool  don't  go  and  grind  it  yourself,you  push  the 
button  alongside  of  your  machine,  there  is  an  indicator 
over  there,  a  boy  come  up  and  he  goes  to  the  tool 
room  and  he  gets  the  tool  that  the  engineering  foreman 
has  marked  on  the  method  card  to  be  used  ;  if  the  tool 
gets  dull  send  and  get  another.  This  work  can  be  ma- 
chined in  just  a  certain  lengl:h  of  time  ;  it  takes  about 
fifteen  minutes  for  crane  service,  it  takes  about  twenty 
minuter  to  handle  the  work,  to  set  it,  and  about  ten 
minutes  to  get  ready  and  w  e  have  got  a  cylinder,  the 
surface  of  which  has  got  to  be  machined,  and  the  area 
to  be  travelled  by  the  tool  at  a  certain  rate  with  a  certain 
feed  is  so  long,  and  this  tool  can  run  at  a  certain  cut- 
ting speed  ;  this  thing  is  all  figured  out  for  you  ;  you 
don't  have  to  worry  about  it.  If  anything  goes  wrong 
drop  your  tool  or  adjust  it,  but  that  surface,  theoreti- 
cally can  be  covered  in  a  certain  length  of  time  at  a 
certain  cutting  rate.  Go  ahead  and  see  if  you  can't  do 
that.     If  you  do  we  will  give  you  half  a  dollar  as  a  tip. 

"These  bonuses  run  about  seventy-five  cents  a  day 
and  any  workman  can  make  seventy-five  cants  a  day  as 
a  tip  in  addition  to  his  pay,  or  if  he  does  better  than 
that  time  he  gets  more."  Jack  says,  "that  tool  is  no 
good."  "Never  mind,  you  don't  haxe  to  worry  about 
that,  we  will  take  the  responsibility  for  that."  "I 
never  set  my  work  that  way."  "V'ou  try  it  that 
way."  "It  can't  be  done  in  that  space  of  time." 
"You  go  ahead  and  try  it."  "I  don't  like  this  business 
particularly  ;  I  am  accustomed  to  doing  things  my  own 
way."  Then  we  stand  off  to  one  side  for  a  minute  and 
bring  in  the  speed  boss  ;  he  takes  hold  of  the  work  and 
he  gets  it  through  in  about  80  per  cent,  of  the  time 
that  is  allowed  Jack  to  do  the  work.  The  man  work- 
ing on  the  lathe,  the  fellow  on  the  shaper  right  back  of 
him  and  the  planer  hand,  is  giving  Jack  the  laugh,  and 
Jack  gets  down  to  business  and  starts  in  and  makes 
his  bonus.  When  we  start,  we  pick  out  a  pretty  g-ood 
man. 

Mr.  .Saxby  :  /\  great  deal  of  what  you  say  is  prac- 
tically true,  but  there  is  a  very  great  deal  of  difference 
in  castings,  some  are  harder  and  some  are  softer,  and 
some  not  annealed  very  well  and  I  notice  some  men 
have  better  luck  with  a  piece  of  casting  than  others  ; 
one  man  could  work  up  soft  casti  igs  very  successfully 
and  another  man  hard  castings,  but  put  the  same  two 
men  on  different  grades  of  work  and  they  are  not 
equal  to  it. 

Mr.  Lozier  :  I  think  probably  the  answer  to  that 
proposition  lies  in  two  things.  I  am  not  very  much  of 
a  shop  man  although  I  had  my  turn  at  it,  but  1  think 
probably  some  of  the  g^entlemen  here  can  answer  that 
question  better  than  1.  There  is  only  one  point  I 
would  like  to  bring  up  and  that  is  this — I  gather  this 
from  hearing  our  own  shop  people  talk — it  has  been 
the  custom  in  the  past  to  make  the  patterns  pretty 
close  so  that  you  don't  have  much  metal  to  take  olT. 
That  system  is  being  abandoned  to  this  extent,  that  it 
was  found  that  most  of  the  tools  were  cutting  the  scale 
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rather  than  the  metal  itself  and  that  liie  i^ieatest  varia- 
tion was  found  to  be  betweoii  tlic'dilTerent  deijrees  ot 
scale,  and  we  are  "ado  ptinij  the  practice  of  bein>^  more 
generous  in  our  allowances  and  ciiitini;-  underneath  the 
scale  with  the  tool,  j  JNow  it"  that  jsn't  the  trouble  1 
believe  it  is  lime  to^ijet  after  the  foundry  and  see  what 
the  trouble  is  there  if  there  is  a  i;re;,l  variation  in  the 
quality  of  the  castinjjs. 

Mr.  Thomson  :  Have  you  ever  really  tried  tipping^ 
the  workman  ? 

Mr.  Lo/Ier  :  Ves,  that  method  is  beini;-  adopted  al- 
most imiversally  and  heini^  very  successiully  applied. 

Mr.  Thomson  :  What  is  the  nationality  ot  )our 
workmen  ? 

Mr.  Lozier  :  We  have  all  kinds  of  workmen. 
Mr.  Thomson  :  1   don't  think  the  ordinary  working,' 
mechanic  would  accept  the  tip.  (Laugiiter) 
A  voice  :  Well  the  bonus. 

Mr.  Scott  :  The  remarks  about  the  tipping  of  the 
workmen  or  what  in  g^eneral  co\ers  the  same  ineihod, 
the  premium  system,  is  one  which  is  interestinjj^  in  it- 
self and  I  think  it  calls  attention  to  a  fact  m  conneLtion 
with  the  electrical  work,  that  the  electric  motor  in  the 
machine  shop  is  not  only  superseding-  some  other  form 
of  drive  and  can  not  only  do  its  work  better  than  it  was 
done  by  some  other  means  before,  but  the  motor  can  do 
it  cheaper,  and  it  is  also  leading-  to  changes  in  the  con- 
struction of  the  machines  themselves  ;  chang^es  in  the 
tool  steel  ;  changes  in  the  method  of  work  ;  changes 
in  the  method  of  paying  and  even  in  shop  organization 
and  svstem.  With  the  works  with  which  I  am  con- 
nected, though  1  am  not  connected  directly  with  the 
manufacturing  department,  the  premium  system  is 
pretty  generally  in  vogue.  That  system  in  its  simplest 
form  might  be  illustrated  in  this  way  :  Suppose  it  is 
found  that  a  piece  of  work  could  be  done  normally  in 
ten  hours.  That,  then,  may  be  taken  as  a  basis. 
When  workmen  are  hired  they  are  expected  to  do  that 
much  ;  if  they  do  not  do  that  much  they  are  paid  their 
day's  wage  anyhow.  If  they  do  that  much,  well  and 
good.  If  they  do  more  then  comes  in  the  bonus  or 
premium.  If  a  man  can  do  his  ten  hours  work  in  eight 
hours  he  received  nine  hours  pay  ;  if  he  can  do  it  in  six 
hours  he  will  receive  eight  hours  pay  for  that  six 
hours.  In  this  way  the  superior  workmen  has  the 
advantage  of  making  a  substantial  increase  in  his 
wages,  while  the  company  gets  a  much  greater  out-put 
from  its  tools  and  its  factory.  This  method  in  one 
form  or  another  is  in  actual  and  successful  work  in 
quite  a  number  of  places.  One  point  which  Mr.  Lozier 
brought  out  very  well  in  his  paper  is  the  real  insigni- 
ficance of  the  cost  of  the  power  itself.  I  do  not  recall 
to  a  nicety  the  figures  which  were  published  sometime 
ago  with  regard  to  the  locomotive  works  at  Philadel- 
phia— these  works  are  very  extensive,  turning  out  on  the 
average  several  locomotives  a  day — it  was  found  there 
that  of  the  total  cost  of  production,  the  cost  of  power, 
including  the  interest  on  the  investments  in  power 
plants,  the  fuel,  repairs  and  all  that  kind  of  thing, 
amounted  to  in  the  neighborhood  of  three  per  cent,  or 
four  per  cent,  of  the  total  cost.  If  by  even  doubling 
the  cost  of  the  power  it  would  be  possible  to  increase 
the  out-put  ten  per  cent,  or  to  make  the  labor  five  or 
ten  per  cent,  more  efficient.  It  would  evidently  be 
economy  to  do  so.  Coming  more  to  the  technical 
details,  Mr.  Lozier  has  taken  up  the  matter  of  range  in 
speed  in  motors  and  has  given  certain  ranges  which 
may  in  some  cases  be  necessary.  He  mentions  even  a 
range  of  one  to  one  hundred.  While  such  ranges  may 
occur  I  take  it  that  they  will  be  the  rare  exception  ;  in 
most  classes  of  work  the  range  required  even  for  vari- 
able speed  work — will  be  much  less  than  that,  and  that 
even  where  changes  in  speed  are  necessary,  sometimes 
a  high  speed,  sometimes  a  low  speed,  those  changes 
need  not  come  rapidly.  The  cases  will  be  very 
exceptional  when  it  is  necessary  to  run  through  the 
whole  range  of  speeds  on  one  piece  of  work  or  in  a  very 
short  time.  Where  the  changes  are  to  be  made  less 
seldom,  then  the  mechanical  methods  which  Mr.  Lozier 
has  suggested  may  be  used  ;  that  is,  a  change  gear  or 
a  number  of  change  gears  or  a  cone  pulley  \vhich  would 


give  several  speeds  by  shifting  the  belt,  could  be  used 
with  a  motor  which  will  have  a  less  range  of  speed,  using 
a  moderate  range  of  speed  variation  with  each  of  the 
mechanical  adjustments.  In  taking-  up  any  new  plan 
the  fact  must  be  remembered,  as  was  brought 
out  in  di^cussion,  that  scarcely  ever  two  kinds  of  work 
are  alike  and  the  question  ought  to  be  taken  up 
in  a  good  broad,  way.  If  every  machine  is  going  to 
need  speed  variation  over  a  wide  range,  we  have  one 
problem.  If  in  a  large  majority  of  cases  each  machine 
is  going  to  do  approximately  the  same  work  continu- 
ously, turning  the  same  kind  of  shaft  for  example,  then 
speed  variations  to  the  fine  degrees  are  not  so  essential, 
and  a  method  which  would  allow  a  selection  of  either 
one  of  several  speeds  would  be  satisfactory,  possibly 
one  of  the  methods  which  has  been  used  in  the 
past  employing  change  gear  or  cone  pulley,  by  which  a 
number  of  definite  speeds  can  be  obtained.  By  such 
means  we  may  be  able  to  cover  a  great  many  of  the 
lines  of  work  which  are  to  be  done  in  any  specific  shop. 
The  problem,  therefore,  in  taking  up  the  question  of 
equipment  for  a  new  shop  or  the  re-equipment  of  an 
old  one  \\  ill  be  to  determine  what  machines  are  to  run 
at  approximately  constant  speed,  and  could  be  driven 
by  constant  speed  motors,  or  by  group  driving,  which 
has  numerous  advantages,  and  how  many  machines 
require  the  greatest  flexibility  in  motor  speed.  I  take 
it  that  in  very  many  kinds  of  work  and  in  \'er\  many 
shops  it  will  be  found  that  a  very  considerable  portion 
do  not  require  any  very  radical  change  or  altered 
methods  of  speed  driving  from  those  found  in  a  good 
many  cases  now.  There  are  machine  shops  that  have 
a  variety  of  work,  which  are  driven  by  constant  speed 
motors  and  have  mechanical  means  of  speed  change, 
and,  as  pointed  out  in  the  paper,  do  not  have  all  the 
desirable  and  flexible  characteristics  that  are  possessed 
by  the  direct  current  motor  in  its  facility  for  speed  con- 
trol, yet  they  are  accomplishing  the  work  in  a  highly 
satisfactory  manner.  When  we  come  from  the  actual 
conditions  in  the  machine  shop  to  the  electric  systems 
we  find  about  as  great  a  variety  as  there  are  require- 
ments in  the  shop  itself.  I  was  very  much  interested 
not  long  ago  to  look  through  a  report  which  has  been 
made  by  Dodge  &  Day,  a  new  firm  of  young  men  in 
Philadelphia,  which  has  given  itself  the  the  very  charac- 
teristic title  of  "  Modernizing  Engineers."  They  had 
made  the  study  of  a  certaiii  machine  shop  ;  they  had 
outlined  the  different  classes  of  machines  and  the 
recjuirements  ;  what  would  need  constant  speed  ;  what 
would  need  variable  speed  over  a  certain  range  ;  what 
would  need  variable  speed  over  a  wider  range.  They 
had  then  taken  up  the  difTerent  electric  systems  :  Here 
is  the  alternating  current  system  with  constant  speed 
induction  motor  ;  here  is  the  Reeves  pulley  and  Evans 
friction  cone,  and  other  methods  of  getting  various 
speeds  from  one  speed  over  difTerent  ranges  ;  here  are 
direct  current  motors  with  variable  field,  with  multi- 
voltage  control  and  another  system  with  what  in  gene- 
ral we  might  tern-i  as  a  combination  of  the  two,  that  in 
which  certain  steps  of  voltage — mayb--  two  voltages  — 
are  employed,  and  in  addition  to  this  the  variable  field. 
They  had  classified  all  this  and  made  a  study  of  these 
different  methods.  Then  they  returned  to  the  machine 
shop  which  they  had  in  hand  and  selected  the  general 
system,  which  in  that  specific  esse  was  a  direct  current 
system,  which  they  found  to  be  best  and  ihen  took 
that  particular  system  and  proceeded  to  assign  the 
motors  to  the  various  classes  of  work.  Although  I 
have  been  giving  some  attention  to  this  machine  shop 
problem  for  some  time  from  an  electrical  standpoint,  1 
must  confess  it  was  a  revelation  to  see  how  much  there 
was  in  it  when  both  ends  of  the  problem  were  thus 
presented  together  in  a  broad  comprehensive  way..  The 
general  methods  which  Mr.  Lozier  has  pointed  out  pos- 
sess many  chai acteristics  of  excellence,  but  I  think  we 
can  take  this  as  a  general  statement,  viz,  that  when  we 
rely  on  one  part  of  the  system  for  doing  the  more 
difficult  things  we  must  do  it  at  some  sacrifi;e  both  in 
cost  and  in  simplicity  and  general  effectiveness  or 
eflficiency  of  the  working.  For  instance,  if  we  throw 
variable  speed  changing  into  the  mechanical  operation 
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of  the  equipment  we  will  find  we  have  more  mechanical 
complication  than  we  would  otiierwise  have.  If  on  the 
other  hand  we  put  it  into  the  electrical  apparatus  it  is 
natural  to  suppose  that  when  the  mechanical  engineer 
gives  up  the  problem  he  has  been  working'  on  for  a 
g-ood  while,  and  has  not  solved  it  yet  in  a  fully  satisfac- 
tory way,  and  the  electrician  takes  it  up,  we  must 
expect  the  electrical  machinery  must  be  made  at  some 
sacrifice  in  its  simplicity  or  in  its  cost  ;  it  will  probably 
cost  more  ;  you  will  have  to  pay  for  this  extra  advan- 
tage which  you  cannot  have  obtained  in  other  ways. 
We  find,  then,  that  there  are  various  different  arrange- 
ments of  the  electric  system,  one  with  which  I  am 
particularly  familiar  is  that  in  which  the  direct 
current  motor  having  a  fairly  wide  variation  through 
changes  in  its  field  strength  is  supplied  with  two 
voltages  such  as  those  in  the  Edison  direct  cur- 
rent system,  110  and  220  volts.  This  does  not 
give  the  same  number  of  difference  of  speed  by 
shifting  from  one  circuit  to  another  that  is  ob- 
tained in  the  more  complete  multivoltage  system  in 
which  there  are  twice  that  many  voltages  available, 
more  or  less,  but  it  has  certain  advantages  in  the  way 
of  simpler  circuits  and  simpler  generating  equipment 
and  is  found  to  cover  quite  a  wide  range  of  usefulness. 
There  are  a  number  of  plants  in  which  both  direct  and 
alternating  current  motors  are  used,  some  steam-driven 
for  factories  as  well  as  water  power  plants  with  long 
distance  transmission  where  the  alternating  current  is 
supplied,  and  it  is  a  choice  of  either  using  it  immediate- 
ly, or  employing  some  type  of  converting  apparatus  to 
get  it  into  direct  current.  There  the  chief  object  is  to 
use  in  the  form  of  alternating  current  all  the  available 
power  that  can  be  used  to  save  expense.  Where  the 
desirability  ot  using  direct  current  for  the  variable 
speed  is  such  as  to  justify  the  introduction  of  convert- 
ing devices,  well  and  good.  Not  only  is  this  true  in 
plants  which  have  alternating  current  plants  to  begin 
with  as  transmission  plants,  but  I  know  of  a  number 
of  isolated  plants  which  have  been  put  in  where  it  is  a 
choice  of  making  the  direct  current  the  one  and  only 
thing  or  putting-  in  an  alternating  plant  and  then  add- 
ing a  rotary  converter  for  that  portion  of  the  power 
which  is  needed  for  variable  speed  and  direct  current 
control.  For  example,  in  a  certain  rubber  mill  where 
the  service  was  deemed  to  be  very  hard  and  the  sim- 
plicity of  the  alternating  current  induction  motor  ap- 
pealed to  the  engineer  who  was  selecting  the  apparal  us, 
it  was  determined  to  put  in  alternating  generators  and 
run  the  main  part  of  the  power,  I  think  some  2000  h. p. 
more  or  less,  by  alternating  current  and  then 
transform  into  direct  current,  the  few  hundred 
horse  power  they  required  for  that  type  of  work.  I 
have  been  quite  an  advocate  of  the  induction  motor 
not  because  the  induction  motor  is  the  only  thing  but 
because  it  is  a  good  thing,  and  I  am  pleased  to  take 
that  broader  view  which  recognizes  that  each  type  of 
motor  and  each  system  has  its  own  characteristics,  and 
if  it  can  show  that  it  has  on  the  whole  the  advantage 
over  others  for  that  particular  place  why  it  is  undoubt- 
edly the  thing  to  use.  But  having  been  closely  asso- 
ciated with  the  induction  motor  particularly,  I  am  very 
pleased  to  note  one  thing  this  morning.  A  number  of 
years  ago — five  or  six  years  ago  or  longer — when  an 
induction  motor  was  mentioned,  the  advocates  of  the 
induction  motor  were  put  in  the  position  of  demonstrat- 
that  the  induction  motor  can  start  itself  and  will  not 
burn  out  and  will  really  do  the  business.  This  morn- 
ing it  is  not  some  theoretical  man  who  cares  about  the 
design  of  the  motor  or  about  something  that  goes 
on  inside  of  it,  but  the  men  who  have  been  using  the 
motors  who  have  said  here  in  the  discussion  that  of 
course  the  induction  motor  is  the  thing,  it  is  the  right 
thing  to  use  if  we  can  do  so,  and  where  we  can't  pos- 
sibly use  it  then  we  will  take  the  direct  current  motor. 
(Applause). 

Mr.  l  lolman  :  I  should  like  to  ask  Mr.  Lozier  if  they 
are  adopting  for  d.  c.  work  250  volts  as  their  standard 
in  the  Bullock  Company  ?  The  practice  was  tending 
at  one  time  to  be  500  volts.  I  should  judge  from  his 
remarks  they  are  putting  it  at  250. 


Mr.  Dion  :  I  thought  perhaps  Mr.  Lozier  could 
answer  two  questions  at  the  same  time.  I  wanted  to 
ask  him  another  one.  I  was  called  away  during  the 
reading  of  his  paper  and  I  missed  part  of  it  and  part 
of  the  discussion.  I  confess  I  am  not  familiar  with 
the  multi-voltage  system  of  control  of  motors.  I  have 
read  something  about  it,  but  my  mind  is  not  very  clear 
on  it  at  the  present  time.  I  wanted  to  ask  him  how 
he  obtains  his  multivoltages  ?  How  from  a  commer- 
cial circuit  of  a  given  voltage  he  obtains  his  different 
voltages. 

Mr.  Lozier  :  To  answer  Mr.  Holman,  we  are 
adopting  240  and  250  as  the  standard  voltage.  We 
take  that  voltage  in  the  so  called  Bullock  System  and 
split  it  up  into  go  and  160  so  that  the  sum  ot  the  two 
is  250,  and  in  that  way  we  have  three  voltages  with 
three  wiies  ;  tliat  gives  you  the  standard  three  wire 
plan,  cut-outs,  switches  and  so  lorth.  It  makes  one 
more  wire  to  the  wiring  system  so  that  it  is  the  same 
as  the  common  three-wire  system,  120  volts  on  the 
side,  except  we  split  it  up  so  as  to  get  out  of  it  all  that 
there  is  in  it.  That  is  our  text,  we  want  to  get  all 
there  is  out  of  it  ;  we  want  to  get  a  dollar  out  of  a 
dollar.  As  concerns  the  balancer,  they  are  really  re- 
markably small  ;  the  balancer  goes  something  on  the 
system  ot  a  life  insurance  company,  who  do  not  expect 
all  of  their  policy  holders  arc  going  to  die  at  the  same 
time.  Nor  do  we  expect  all  the  motors  will  get  on 
one  side  of  the  system.  The  motors  balance  them- 
selves up.  The  more  motors  you  have  on  the  balancer 
the  smaller  the  balance  need  be. 

Mr.  Hunt  moved,  seconded  by  Mr.  Ciossler,  that  a 
vote  of  thanks  be  given  to  Mr.  Lozier  and  to  Mr. 
Holman  for  the  very  valuable  pdpers  presented  by 
them.  Carried. 

Mr.  Dion  :  Since  the  motion  was  made  w  ith  refer- 
ence to  the  Stantling  Committees  for  next  year  I  have 
had  a  consultation  with  a  member  of  the  Committee 
to  confer  with  Underwriters  and  it  has  been  deemed 
desirable  to  continue  that  committee.  Not  that  there 
is  any  immediate  need  for  it,  but  because  need  may 
arise  at  any  moment  and  we  wish  to  be  in  a  position 
to  call  the  committee  together  when  this  condition 
arises.  I  would  move,  therefore',  seconded  by  Mr. 
Lozier,  that  we  name  a  committee  to  confer  with 
underwriters  for  the  incoming  year,  in  addition  to  the 
other  committees.  Carried. 

At  12.40  o'clock  p.  m.,  convention  adjtnirned. 


'  Al'TliRNOON  SKSSION. 

At  2  o'clock  p.m.  the  President  in  the  chair  called  the 
convention  to  orderand  asked  for  reports  of  committees. 

Mr.  Dion  :  The  committee  on  striking  the  standing 
committees  which  you  have  appointed  this  morning  beg 
to  report  and  recommend  the  following  for  the  \  arious 
committees  to  be  elected  to-morrow: 

Committee  on  Statistics- — A.  A.  Wright,  M.  P., 
Chairman  ;  D.  R.  Street  ;  J.  W.  Purcell. 

Committee  to  (."onfer  with  Underwriters  -P.  G.  Cio^- 
sler,  Chairman  ;  A.  A.  Dion  ;  [.  |.  Wright  ;  (i.  U.  (". 
Holman  ;  G.  M.  Wright. 

Legislation  Committee.  For  Ontario  Charles  1'.  . 
Hunt,  Chairman  ;  A.  A.  Wright,  M.  P.;  H.  Rcesor; 
A.  A.  Dion  ;  W.  U.  Brcithaupt  ;  R.  O.  McCulloch  ; 
J.  J.  Wright  ;  J.  W.  Purcell;  with  power  to  add  to  thc'r 
number.  I'or  Quebec — E.  A.  luans,  Chairman  ;  J. 
McCarthy;  P.  G.  (iossler  ;  A.  Sangster  ;  G.  U.  G. 
Holman  ;  with  power  to  add  to  their  number. 

On  motion  the  report  was  received. 

Mr.  Smith  moved,  seconded  by  Mr.  Knmmerer,  the 
following  resolution  :  This  Association  learns  with 
deep  regret  of  the  serious  and  long  continued  illness  of 
Mr.  J.J.  Wright, the  First  President  of  this  Association, 
and  begs  to  extend  to  him  and  his  family  an  expression 
of  its  sympathy  and  best  wishes  for  his  speedy  restor- 
ation to  perfect  health.  Carried. 

The  following  resolution  was  also  adopted  : 

Mr.  A.  A.  Wright  :  The  members  of  the  Canadian 
lilectrical   Association   having  learned  with  pleasure 
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lliat  it  is  apparentlx  Iho  iiUoiUion  ot  the  noniinioii 
Government  10  assist  in  a  liberal  and  substanlial  man- 
ner the  proposed  Canadian  Arctic  I'-xpediiicm  under 
Capt.  1.  v..  Hernier,  it  is  tlieretore  moved  by  A.  A. 
Writ: lit  <i">-l  seconded  by  H.  O.  Fisk  : 

"  That  in  the  interests  ot  science,  the  Canadian  I'.lec- 
Irical  Association,  this  day  assembled  in  their  Annual 
Convention,  approve  ot"  the  proposed  government's 
assistance  to  Capt.  Bernier,  in  aid  ot"  his  purely  Cana- 
dian Polar  Expedition,  and  heartily  recommends  the 
project  to  public  support,  and  it  is  lurlhur  moved  that 
Capt.  1.  E.  Bernier  be  appointed  to  a  life  membership 
in  this  Association  and  the  Secretary  is  hereby  instruct- 
ed to  forward  a  copy  of  this  resolution  to  the  Rij^ht 
Hon.  Sir  Wilfrid  Laurier,  Premier  ot  the  Dominion,  to 
the  Hon.  Mr.  Prefontaine,  Minister  ot  Marine  and 
Fisheries,  and  also  to  Capt.  Bernier." 

The  President  read  a  letter  from  the  DeForest  Wire- 
less Telegraph  Company  extending  an  invitation  to  in- 
spect the  method  of  working  the  system  in  Toronto. 

The  President  called  upon  Mr.  W.  A.  Layman,  St. 
Louis,  to  read  his  paper  on  "Single  Phase  Alternating 
Motors  as  a  Means  of  Increasing  Station  Earnings." 

Mr.  Russell  :  Mr.  Layman  is  unable  to  be  with  you 
and  1  will  endeavor,  with  your  permission,  to  present 
the  paper,  which  is  printed  elsewhere. 

The  President  :  In  order  to  facililate  matters  I  think 
it  would  be  wise  to  have  the  other  paper  read  now  and 
leave  the  discussion  until  some  other  tiine,  and  we  will 
have  now  a  paper  by  Mr.  J.  W.  Farley  on  "Trans- 
formers for  High  Voltage  Transmission  Lines,"  which 
is  printed  elsewhere. 

The  President  :  Our  time  is  about  up.  I  am  sorry 
we  have  not  time  to  discuss  these  papers  considerably, 
but  an  opportunity  will  probably  be  available  to-mor- 
row. 

The  Secretary  read  a  communication  from  The 
Cataract  Power,  Light  &  Traction  Company,  of  Ham- 
ilton, extending  an  invitation  to  the  Association  to  hold 
t+ie  next  convention  in  the  city  of  Hamilton,  it  being 
now  five  years  since  the  Association  had  met  there. 

Mr.  Hunt  :  These  two  papers  that  have  just  been 
read,  I  think,  are  among  the  most  valuable  papers  to 
the  majority  of  the  members  of  the  association  that 
have  been  read.  Can  these  papers  be  taken  up  to- 
morrow at  10  o'clock? 

The  President  :  I  think  the  regular  routine  being 
first  disposed  of,  that  probably  these  papers  can  be 
taken  up  and  discussed  then. 

At  3.  ^o  o'clock  p.  m.,  on  motion,  the  convention 
adjourned  to  Friday  morning. 


THIRD  DAY. 

At  10.30  o'clock  a.m.,  the  President  called  the  Con- 
vention to  order  and  said  :  Before  we  go  on  with  the 
regular  business  on  the  programme  Mr.  Dion  has  one 
or  two  matters  he  would  like  to  bring  up. 

Mr.  Dion  :  Mr.  Chairman  and  gentlemen,  my  posi- 
tion in  this  Association  is  that  of  a  general  handy  man; 
I  pick  up  the  tail  ends  and  bring  business  before  the 
meeting  that  other  people  forget  so  as  to  keep  things 
going.  I  mentioned  a  matter  yesterday  in  connection 
with  the  comrriittee  which  was  appointed  for  the  Stand- 
ardization of  Accounts.  That  committee  was  appointed 
two  years  ago  and  they  went  into  the  matter  very 
thoroughly,  as  far  as  the  means  at  their  disposal  would 
allow  ;  they  consulted  with  a  great  many  people  and 
also  obtained  information  from  the  National  Electric 
Light  Association  which  had  threshed  out  that  matter 
still  more  thoroughly  ;  ihey  had  been  at  it  for  years 
and  they  had  adopted  a  plan  which  was  recommended 
to  its  membership.  This  plan  is  very  fully  explained 
in  a  pamphlet  which  was  published  by  that  Association 
and  which  is  entitled  "Report  of  the  Committee  on 
Standard  System  of  Accounts  for  Electric  Lighting 
Companies."  This  was  recommended  to  that  Associa- 
tion and  adopted  by  it.  Now,  after  going  into  the  mat- 
ter, your  committees  were  forced  to  the  conclusion  that 
they  could  not  improve  on  that  system  ;  that  it  met 


the  needs  of  the  companies  in  Cansda  perfectly  andjust 
as  much  as  anything  else  they  could  think  of,  and  they 
made  a  report  to  this  .'\ssociation  that  it  shoukl  adopt 
the  system  of  the  National  Electric  Light  Association 
and  recommend  it  to  its  members  in  Canada.  Through 
want  of  time  this  report  was  not  discussed  last  year  ; 
it  was  merely  laid  on  the  table  at  the  Quebec  Conven- 
tion. Mr.  Street,  of  Ottawa,  who  was  the  Chairman  of 
that  committee,  asked  me  to  bring  the  matter  up  here 
to-day  because  he  could  not  be  present  ;  Mr.  A.  A. 
Wright,  of  Renfrew,  was  another  member,  but  he  was 
obliged  to  leave  town  this  morning.  Mr.  Street's 
desire  was  that  I  should  bring  before  you  a  resolution 
whereby  this  Association  would  recommend  to  its 
members  the  use  of  this  system.  It  does  not  make  it 
compulsory  in  any  sense — of  course  we  could  not  do 
that — but  it  sitnply  gives  the  approval  of  the  Associa- 
tion to  the  system.  Now  perhaps  some  of  the  mem- 
bers are  not  familiar  with  this  matter,  and  you  will 
hesitate  to  take  any  action  on  it  on  that  account,  but 
the  matter  has  really  been  before  the  Association  for 
two  years  and  we  should  he  in  a  position  to  deal  with 
it.  There  may  be  no  present  need  of  any  action  of 
that  kind  but  to  those  who  are  on  the  committee  and 
have  given  the  matter  some  attention  it  seemed  desir- 
able that  some  such  system  should  receive  the  approval 
of  the  Association  with  the  idea  that  in  course  ot  time 
it  would  lead  to  a  uniform  system  of  accounting  on 
general  lines  by  the  different  electric  lighting  companies 
in  Canada.  I  would  move,  therefore,  seconded  by  Mr. 
Williams,  that  the  report  of  the  Committee  on  Stand- 
ardization of  Accounts  laid  before  the  Annual  Meeting 
of  this  Association  be  received  and  adopted  and  that 
the  standard  system  of  accounts  for  electric  lighting 
companies  adopted  and  recommended  by  the  National 
Electric  Light  Association  of  the  United  States  be 
adopted  and  recommended  by  the  Canadian  Electrical 
Association. 

Mr.  Evans  :  In  connection  with  this  motion  I  might 
mention  that  I  have  adopted  that  system  for  about  fif- 
teen months  with  most  satisfactory  results.  It  is  the 
most  satisfactor)'  system  I  have  ever  found.  If  any 
members  here  would  like  to  get  a  copy  of  the  way  I 
have  my  books  ruled  I  would  be  very  pleased  to  send  a 
sample  sheet  on  application.  The  President  put  the 
motion,  which,  on  a  vote  having  been  taken,  was  de- 
clared carried. 

Mr.  Dion  :  Another  matter  which  I  desire  to  bring 
before  you  is  that  ot  the  very  generous  contribution 
which  was  made  to  the  funds  of  the  Association  some 
two  years  ago  by  Mr.  Frederick  Nicholls,  on  behalf  of 
the  Canadian  General  Electric  Company.  After  the 
convention  which  was  held  in  Ottawa,  he  presented  the 
Association  with  the  sum  of  $500  which  was  to  be  de- 
voted to  the  purposes  of  the  Association  as  the  Execu- 
tive Committee  might  decide.  At  a  meeting  of  the  Ex- 
ecutive Committee  held  in  Montreal  it  was  decided 
that  this  fund  or  a  portion  of  it  should  be  devoted  to 
procuring  prizes  for  the  best  papers  to  be  submitted  at 
the  annual  meetings  or  for  accounts  of  original  investi- 
gations and  things  of  that  sort.  A  sub-committee  was 
appointed  to  draft  rules  for  awarding  these  prizes — I 
was  on  that  committee — and  the  rules  w'ere  drafted  and 
sent  back  to  the  Executive  Committee  to  be  ratilitd  as 
had  been  arranged.  The  Executive  Committee  did  not 
meet  for  some  time  and  when  it  cid  meet  the  matter 
was  not  taken  up.  The  rules  were  never  ratified.  The 
result  was  that  when  the  following  meeting  took  place 
we  did  not  feel  at  liberty  to  do  anything  in  the  matter 
because  it  was  still  pending.  No  definite  action  being 
taken  by  the  Executive  the  matter  came  up  again  this 
year  and  we  were  in  the  same  position.  I  took  this 
view  that  not  only  were  we  not  authorized  to  do  any- 
thing, because  the  Executive  has  not  finall)'  ratified  our 
rules,  but  that  it  would  not  be  wise  to  grant  prizes  tor 
papers  where  papers  were  contributed  so  largely  hy 
manufacturing  companies.  I  did  not  think  that  the 
manufacturing  companies  in  the  preparation  of  papers 
were  looking  for  any  prizes  or  direct  money  rew?ards 
and  that  the  idea  ot  awarding  prizes  was  to  bring  out 
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papers  from  central  station  men  and  young"  men  who 
would  be  thus  encouraged  to  make  investigations  or 
to  report  their  experiences.  My  purpose  in  bringing- 
this  before  you  this  morning  is  to  get  an  expression  of 
opinion  from  the  members!  ip  as  to  how  this  money 
had  better  be  used  in  the  interests  of  the  Association, 
whether  the  prize  idea  is  a  good  one  and  siiould  be 
carried  out  or  whether  it  should  be  dropped  and  some- 
thing else  adopted  instead.  A  suggestion  was  made 
by  a  member  that  a  considerable  number  of  small 
prizes  should  be  established  to  be  given  for  the  best 
answers  to  questions  that  would  be  asked  through 
the  "Question  Box."  Now,  I  have  laid  the  matter 
before  you.  I  would  like  for  the  direction  or  guidance 
of  the  Executive  to  hear  the  opinion  of  as  many  mem- 
bers as  possible  as  to  what  they  consider  the  best  use 
we  could  put  this  fund  to.  I  feel  it  is  hardly  fair  to 
Mr.  Nichplls  and  the  Canadian  General  Company  that 
this  fund  should  lie  there  unproductive. 

Mr.  Hunt  :  I  think  that  Mr.  Dion  has  perhaps 
struck  the  proper  key  note  for  the  distribution  of  this 
money  which  has  been  given  by  Mr.  Nicholls.  I  do 
not  think  it  is  hardly  right  to  give  it  to  the  best  paper 
because  some  of  these  gentlemen  who  are  closely  con- 
nected with  large  companies  have  opportunities  which 
no  station  man  has.  I  think  it  had  better  be  decided 
— to  drop  the  present  plan  and  put  our  energies  into 
the  question  box  in  some  way  or  other.  My  idea 
would  be  that  we  carry  out  the  Question  Box  similar 
to  the  way  it  is  done  by  the  National  Electric  Light 
Association.  The  c]uestions  are  sent  in  during  the 
months,  and  Mr.  Hartman,  the  Question  Box  Editor, 
sends  out  to  every  member  ot  the  Association  a  list  of 
the  c[uestions  that  have  been  received  and  he  also 
supplies  a  blank  form,  a  copy  of  which  I  hold  in  my 
hand  here,  which  is  merely  a  form  upon  which  the 
questions  are  to  be  answered  ;  these  go  back  to  him 
and  he  collects  and  places  them  in  tabulated  form 
according  to  the  answers  that  are  given.  They  are 
then  published  in  a  book,  a  copy  of  which  you  have 
had  laid  before  you  at  this  convention,  and  certainly  it 
is  one  of  the  most  valuable  collections  they  have  in  the 
National  Electric  L'ght  Association,  and  nearly  every 
member  who  was  at  the  last  meeting  recognized  the 
fact  that  there  was  more  information  contained  in  that 
book  than  they  could  get  in  a  library,  because  it 
brought  up  the  very  difflculties  we  are  having  in  our 
business  frequently  and  the  remedy  for  them.  I 
think  with  Mr.  Dion  a  certain  proportion  of  this 
money  should  be  set  aside  for  the  largest  and  best 
number  of  answers  to  the  questions  submitted  during 
the  year.  It  is  a  matter  for  the  committee  to  deal 
with  as  to  the  best  plan  to  adopt  but  I  would  move 
that  $100  be  set  aside  for  prizes,  say  $50,  $30  and 
$20,  to  the  first,  second  and  third  best  answers  to 
questions  during  the  year.  In  the  other  Association 
I  believe  they  have  a  large  amount  of  money  available 
to  pay  for  that  sort  of  thing.  But  I  think  we  will 
have  to  pick  out  two  of  the  P'xecutive  Committee, 
when  they  are  elected,  to  assist  the  lulitor  or  Secre- 
tary in  getting  these  matters  in  shape.  I  suppose  it 
is  sufficient  now  to  vote  the  money  and  leave  it  to  a 
committee  to  be  appointed  later  on,  if  that  meets  with 
the  consent  of  my  seconder. 

Mr.  Demers  :  I  agree  with  (he  gantlcmen  on  my 
right'.  A  Question  Box  is  something  which  has  always 
created  an  interest  in  a  body.  The  National  Associa- 
tion of  the  United  States  have  cjuestions  and  have 
given  prizes  and  medals.  ^nother  thing,  we  must  not 
leave  out  the  education  of  the  young.  In  my  opinion 
young  men  who  do  not  belong  to  the  same  body,  and 
still  at  the  same  time  fairly  and  honestly  answer  a 
question  and  do  it  correctly,  such  as  we  have  had  done 
in  the  States,  should  also  be  given  a  prize.  If  this 
money  is  going  to  be  devoted  to  one  body  yoiu^  body 
will  never  grow.  You  understand  there  are  a  great 
many  men,  hydraulic  engineers,  steam  engineers  and 
electrical  engineers,  that  do  not  belong  to  this  body, 
and  they  might  be  able  by  practical  experience  to 
answer  questions' which  we  could  not.  1  would  like  to 
hear  the  expression  of  those  present. 


Mr.  Hunt  :  The  gentleman  speaking  thinks  we  ex- 
clude anybody  from  becoming  members  of  this  Associa- 
tion. I  would  be  glad  to  have  all  these  gentlemen  join 
our  Association. 

Mr.  Higman  :  That  would  be  an  inducement  to 
them. 

Mr.  Gossler  :  It  has  been  suggested  that  a  great 
many  of  the  questions  will  be  answered  very  readily 
and  there  should  be  a  portion  of  that  money  set  aside 
for  prizes  and  a  certain  fund  to  handle  this  matter  dur- 
ing the  year.  I  think  that  is  a  very  important  matter. 
To  circulate  questions  and  get. answers  and  keep  this 
thing  going,  which  will  be  the  most  difficult  part,  some 
I  enumeration  must  be  given  to  somebody  to  handle  it. 

Mr.  Dion  :  I  think  this  is  a  matter  that  can  best  be 
handled  by  the  Executive.  If  the  members  here  will 
express  themselves  so  that  the  Executive  will  know 
w  hat  the  feeling  of  the  Association  is,  they  can  arrange 
the  details  perhaps  better  than  we  can  arrange  them 
here.  My  idea  is,  as  Mr.  Gossler  has  said,  that  in 
addition  to  prizes  there  should  be  a  fund  for  expenses, 
postage,  printing,  and  clerical  work,  and  the  Secretary 
will  be  in  position  to  know  just  how  much  is  required. 
Perhaps  it  will  be  sufficient  and  better  for  this  Associ- 
tion  to  place  on  record  a  resolution  to  the  effect  that  a 
Question  Box  editor  should  be  named  by  the  President 
or  elected  at  the  meeting  and  that  it  be  a  recommend- 
ation to  the  Executive  to  provide  prizes  and  ways  and 
means  and  leave  the  details  to  the  Executive  Committee 
for  the  coming  year.  A  general  resolution  at  this  time 
would  perhaps  cover  the  groimd  and  leave  I^xecutive 
free  to  act  in  the  matter. 

Mr.  Hunt  :  I  would  move  that  this  meeting  approve 
of  the  idea  of  appointing  a  Question  Box  editor  and 
that  the  appointment  be  left  in  the  hands  of  the  Execu- 
tive Committee  ;  and  also  that  $100  be  appropriated 
from  Mr.  Nicholls'  generous  fund  towards  prizes  ;  and 
and  that  the  expense  of  getting"  forms,  postage,  etc., 
be  also  deducted  from  this  fund. 

The  Secretary  :  Let  me  suggest,  I  think  the  resolu- 
tion that  was  passed  governing  the  expenditure  of  that 
money  restricted  the  amount  that  coukl  be  taken  out 
of  the  fund  each  year  to  $75. 

Mr.  Dion  :  I  think,  Mr.  Mortimer,  that  was  done  by 
the  Executive  Committee.  It  was  done  by  the  I^xecii- 
tive  Committee  with  regard  to  the  awarding  ot  prizes, 
arid  this  was  never  confirmed,  and  a  motion  of  this 
general  meeting  would  override  that,  any  way. 

The  President  :  To  obviate  any  diiliculty  in  future  it 
would  be  perhaps  better  to  have  this  resolution  put  in 
this  way,  thatthis resolution  will  supersede  any  previous 
motion. 

Mr.  Hunt  :  It  would  necessarily  tlo  so. 

Mr.  Dioii  :  Supersede  any  action  of  the  I'^xecutive 
regarding  the  awarding  of  prizes. 

Mr.  Deacon  :  I  would  second  Mr.  Hunt's  motion. 

Tlie  President  put  the  motion,  which,  on  a  vote  hav- 
ing been  taken,  was  declared  carried. 

Mr.  Hunt  moved,  duly  seconded, that  the  selection  of 
the  place  for  holding  the  next  convention  and  the  elec- 
tion of  ofTiccrs  be  now  taken  up.  Carried. 

Mr.  Hunt  :  I  believe  }ou  have  an  invitation  fi'om  the 
City  of  Hamilton  to  hold  our  next  animal  meeting  in 
Haniilton,  and  it  meets  with  my  appi"o\al  entirely,  as 
we  know  Haniilton  has  made  great  strides  in  long 
distance  transniission  and  also  in  electric  power,  rail- 
way matters  ;ind  other  things;  a'sii  we  are  near 
Niagara  Fal's  where  large  industries  ai"o  now  being- 
built  and  completed,  and  I  therefore  n-me  that  the 
offer  of  Hamiltoi-)  be  accepted. 

Mr.  Smith  seconded  the  niotion. 

Mr.  Gossler:  if  I  am  not  too  late,  on  behalf  of  the 
electrical  industries  of  Montreal,  I  would  extend  a  cor- 
dial invitation  to  the  Association  to  hold  iheir  next 
Convention  at  Montreal.  I  thmk  that  the  interests 
around  Montre;d  are  of  suHicienl  in-iportance  to  warrant 
a  trip  there  in  thci-iiselves  arid  we  will  do  our  utmost  to 
give  you  a  good  tin-ie. 

Mr.  Dion  and  Mr.  h-vans  seconded  the  motion. 

Mr.  Hunt  :  May  I  speak  to  my  motion  ?  I  might 
sa)'  personally  I   am  very  favorable  towards  Montreal, 
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but  I  vio  not  liimk  lli.it  it  is  ciitillci.i  to  .1  inootiiif^-  next 
year.  \'ou  will  recollect  that  wo  went  \o  Kinj^ston  and 
to  Ottawa  aiul  then  to  Quebec  durint;-  the  last  three 
years.  Thi.s  is  the  first  nieetiiiij  that  has  been  held  in 
the  we.-;t  tor  some  time,  aiul  1  think  the  west  is  entitled 
to  one  more  year  bjlore  we  go  east  aj^^^ain. 

Mr.  nion  :  In  seconding'  this  motion  of  Mr.  Gosslei 's 
in  tavor  of  Montre'.l  I  wish  to  say  that  I  do  not  do  this 
because  I  do  not  wish  to  go  to  Hamilton.  I  think 
Hamilton  is  a  good  place  and  I  would  be  very  much 
pleased  to  attend  a  convention  there,  but  I  think  tiiere 
is  some  misunderstantilng.  People  who  live  west  of 
Toronto  seem  to  consider  that  Toronto  is  the  dividing 
line  between  the  east  and  the  west.  Over  in  Ottawa 
we  do  not  look  at  it  in  that  light  ;  we  think  some 
places  e  ist  of  Toronto  are  in  the  west  ;  it  is  a  mistake 
to  think  when  you  are  going  to  Ottawa  you  are  going 
in  the  east,  because  while  you  are  going  in  an  easterly 
direction  you  are  only  about  the  centre  ot  the  country. 
If  you  are  going  to  say  everything  east  of  Toronto  is 
the  east  it  is  going  to  be  a  liitle  unfair  to  some  of  the 
places  in  the  eastern  end.  We  went  to  Montreal,  from 
there  to  Ham  lion,  from  there  to  Kingston  and  Oitawa, 
but  if  you  will  remember  the  circumstances  under  which 
we  went  to  Kingston  you  will  imderstand  why  we  went 
to  Ottawa  afterwards  ;  from  Ottawa  we  went  to 
Oiiebec,  and  now  we  come  back  to  Toronto,  skipping 
Montreal.  Hamilton  got  the  convention  after  Mon- 
treal, so  it  would  seem  to  me  as  a  matter  of  getting  its 
turn  th^tt  Montreal  is  entitled  to  it.  Apart  from  any 
other  attractions,  and  they  are  considerable,  there  is  a 
long  transmission  line  from  Shawinigan  that  I  think  a 
great  many  men  in  the  west,  who  have  no  occasion  to 
go  to  Montreal,  would  be  glad  to  have  an  opportunity 
to  see.  I  would  not  press  this  matter,  I  like  to  hear 
the  feeling  of  the  niembers,  but  I  think  Montreal  is 
fairly  entitled  to  it. 

Mr.  Higman  :  Frequently  when  I  have  been  in  the 
east,  in  New  Brunswick  and  Nova  Scotia,  I  have  heard 
it  said  that  the  convention  is  too  frequently  held  in  the 
west  and  that  the  distances  are  so  great  that  those 
down  by  the  sea  are  not  able  to  attend  ;  that  would  in- 
clude Dalhousie,  St.  Johns,  St.  Stephen,  Halifax  and 
other  places,  and  I  agree  with  Mr.  Dion  and  Mr.  Goss- 
ler  that  we  should  have  the  Convention  in  Montreal 
next  year. 

The  President  :  We  have  before  us  three  invitations, 
the  first  one  is  from  St.  Louis,  the  second  from  Hamil- 
ton, and  the  third  from  Montreal. 

Mr.  Dion  :  There  is  no  motion  regarding  St.  Louis. 

The  President  called  for  a  standing  vote  on  whether 
Hamilton  or  Montreal  should  be  selected,  and  on  a 
vote  having  been  taken,  Hamilton  was  selected  as  the 
place  for  holding  the  next  Convention,  twenty-five 
having  voted  in  favor  of  Hamilton  as  against  twenty- 
one  in  favor  of  Montreal. 

The  President  :  The  next  meeting  place  will  be 
Hamilton.  (.Applause) 

ELECTION'  OF  OI'FICERS. 

The  President  appointed  Messrs.  Skidmore  and  Fisk 
as  scrutineers. 

Mr.  Hunt  :  I  have  very  great  pleasure,  in  fact  under 
the  circumstances  exceedingly  great  pleasure,  in  mov- 
ing that  Mr.  J.  J.  Wright,  one  of  our  oldest  members, 
who  has  been  deterred  by  illness  from  being  with  us 
this  time,  be  elected  president  for  the  ensuing  year. 

Mr.  Smith  :  I  have  pleasure  in  seconding  that,  more 
especially  as  the  Convention  is  to  be  in  the  west,  w'e 
must  have  a  strong  and  capable  man  in   the  chair. 

There  being  no  other  nominations,  Mr.  J.  J.  Wright 
was  declared  elected  unanimously  to  the  office  of  Presi- 
dent for  the  eusuing  year.  (Applause) 

Mr.  Dion  :  I  have  much  pleasure  in  nominating  Mr. 
K.  B.  Thornton,  of  Montreal,  for  the  ofTice  of  First 
Vice-President. 

There  being  no  other  nominations  Mr.  Thornton  was 
declared  elected  unanimously  to  the  office  ofl'irst  Vice- 
President. 

Mr.  Smith  nominated  Mr.  A.  A.  Wright,  M.  P., 
Renfrew,  as  .Second  Vice-president. 

There  being  no  other  nominations  Mr.    Wright  was 


(.leclaretl  elected  unanimously  to  the  office  of  Second 
X'ice-President. 

Mr.  Smith  nominated  Mr.  C.  H.  Mortimer  as  Secre- 
tary Treasurer. 

There  being  no  other  nominations  Mr.  Moriimer  was 
declared  elected  luianimously  to  the  office  of  Secretary- 
Treasurer. 

Mr.  Smith  :  La'-t  year  I  ihink  we  voted  our  efficient 
Secretary-Treasurer  th  ;  m  tgnificent  sum  of  $125  for 
his  services  during  the  year.  I  would  suggest  this 
year  we  make  it  $150, — it  is  a  growing  time — a  basis 
of  lifiy  cents  a  day  lor  every  working  day. 

Mr.  Thomson  :  I  second  that. 

The  Pres'dent  put  the  motion,  which,  on  vote  hav- 
ing been  taken,  was  declared  carried. 

Executive  Committee  :  Five  members  re-elected  : 
Messrs.  P.  G.  Gossler,  A.  A.  Dion,  John  Yule,  Got  don 
Henderson  and  A.  B.  Smith. 

The  President  called  for  nominations  for  five  new 
members  to  be  elected  to  the  Executive  Committee. 

Mr.  Smith  nominated  J.  W.  Purcell,  Walkerville. 

Mr.  Higman  nominated  H.  O.  Fisk,  Peterboro. 

Mr.  Himt  nominated  J.  A.  Kammerer,  Toronto. 

Mr.  Thomson  nominated  C.  B.  Hunt,  London. 

Mr.  Higman  nominated  B.  F.  Reesor,  Lindsay. 

Mr.  Pratt  nominated  J.  E.  Skidmore,  Cobourg. 

Mr.  Evans  nominated  C.  K.  Greene,  Hamilton. 

Mr.  Dion  nominated  E.  A.  Evans,  Quebec,  and  A. 
Sangster,  Sherbrooke. 

Mr.  Evans  :  Whi'e  the  ballot  is  being  counted  I 
think  we  might  with  your  permission  move  votes  of 
thanks  to  the  various  committees  and  those  who  have 
done  so  much  to  entertain  us.  If  you  will  therefore 
allow  me,  I  take  very  gre>it  pleasure  in  moving  a  vote 
of  thanks  to  the  Canada  Foundry  Company,  not  only 
for  the  enjoyable  ride  they  gave  us  to  their  works,  but 
also  for  the  pleasure  we  had  in  being  allowed  the 
opportunity  of  visiting  those  works.  Personally,  I  am 
very  much  interested  in  that  kind'of  work,  and  I  was 
very  much  interested  in  seeing  the  large  development 
which  undoubtedly  is  taking  place  there  and  will  con- 
tinue to  take  place.  I  would  move,  therefore,  that  a 
hearty  vote  of  thanks  be  tendered  to  the  Canada 
Foundry  Company  and  that  the  Secretary  transmit  the 
same. 

Mr.  Wyley  :  I  second  that.     Carried  with  applause. 

Mr.  Dion  :  I  beg  to  move,  seconded  by  Mr.  Williams, 
a  cordial  vote  of  thanks  to  the  Canadian  General  Electric 
Company  for  providing  the  tally-ho  drive  for  the  mem- 
bers, and  for  other  courtesies.     Carried  with  applause. 

The  President  declared,  as  a  result  of  the  ballot 
taken,  the  following  five  new  members  elected  to  the 
Executive  Committee  :  Messrs.  B.  F.  Reesor,  C.  K. 
Greene,  C.  B.  Hunt,  J.  A.  Kammerer,  and  H.  O.  Fisk. 

Mr.  Smith  moved,  seconded  by  Mr.  Gossler,  that  the 
recommendation  brought  in  by  the  Select  Committee  in 
regard  to  the  standing  committees  be  adopted.  Carried. 

Mr.  Smith  :  I  vvill  ask,  Mr.  President,  that  you 
vacate  the  chair. 

The  President  vacated  the  chair.  Mr.  C.  B.  Hunt 
in  the  chair. 

Mr.  Purcell  :  Mr.  Chairman,  and  gentlemen,  I  wish 
to  move  a  vote  of  thanks  to  the  retiring  President,  Mr. 
Reesor,  for  his  very  efficient  occupation  of  the  chair 
and  his  ai^duous  work  not  only  in  that  chair  but  on  the 
Executive  Coinmiltee.  He  is  one  of  the  hard  working 
men  of  the  Association,  and  has,  as  long  as  I  have 
been  attending  it,  been  very  active  in  performing  his 
duties  in  connection  with  that  committee  as  well  as  the 
other  things  that  are  for  the  interest  and  good  ot  the 
Association.  I  am  not  an  orator,  consequently  I  will 
leave  it  to  some  other  member  who  might  second  my 
motion  to  enlarge  on  it  a  little. 

Mr.  Holman  :  I  didn't  understand  particularly  that 
it  was  necessary,  in  order  to  have  the  motion  seconded, 
to  enlarge  upon  the  value  of  the  past  president  to  the 
Association,  not  only  in  the  past  year  but  in  previous 
years,  but  as  you  desire  a  few  words  1  have  said  them 
and  I  second  the  motion. 

Mr.  Hunt  :  Gentlemen,  I  can  assure  you  it  gives 
me  great  pleasure  in  putting  this  resolution  before  you. 
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1  have  known  Mr.  Reesor  personally  myself  for  a  <;reat 
number  of  years  and  a  larger-hearted  gentleman  I  have 
never  met,  and  1  think  we  have  all  found  him  the  same 
way.  (Here,  here.)  It  gives  me  great  pleasure  to 
put  this  motion. 

The  motion  was  carried  amid  applause,  followed  hy 
the  singing  of  "For  Me's  a  Jolly  Good  Fellow"  and 
the  giving  o(  three  cheers  and  a  tiger  for  Mr.  Reesor. 

Mr.  Hunt  :  Mr.  Reesor,  I  have  pleasure  in  tender- 
ing you  the  hearty  vote  ot  thanks  v\hicl)  has  just  been 
passed  by  this  Association  for  your  services  during 
the  past  year,  and  we  have  \oted  }Ou  a  jolly  good 
fellow. 

Mr.  Reesor  :  Mr.  Chairman  and  gentlemen,  I  lee! 
very  keenly  the  honor  you  have  done  me  in  voting 
this  expression  of  your  good  feeling  towards  me  ;  I 
felt  very  keenly  as  well  at  being  elected  a  year  ago  to 
the  office  of  President  of  this  Association  ;  I  think  it  is 
an  honor  to  whoever  may  occupy  that  chair  ;  and  if  I 
have  done  anything  during  the  past  year  or  years  that 
I  have  belonged  to  the  Association,  I  only  feel  I  am 
doing  the  duty  that  I  owe  to  the  Association  and  to 
the  company  which  I  represent,  and  I  do  not  think 
that  I  am  entitled  to  all  the  praise  that  has  been 
showered  on  me.  1  feel  my  inability  many  times  and 
my  weakness  in  getting  up  and  saying  anything.  I 
am  not  a  speaker,  as  you  can  all  see  with  halt  an  eye  ; 
I  am  like  the  boy  who  said  he  wa>^  tilled  with  feelings 
too  full  for  utterance  and  other  things.  I  must  thank 
you  again  and  thank  the  Association  and  the  Execu- 
tive for  the  way  they  have  helped  me  carry  out  my 
duties  while  occupying  the  office  of  president.  I  again 
thank  you  for  the  honor  you  did  me  in  passing  this 
vote  of  thanks.  (Applause). 

Mr.  Hunt  left  the  chair,  Mr.  Reesor  resuming. 

Mr.  Saxby  :  I  think  it  is  only  fitting  that  we  should 
pass  a  vote  of  thanks  to  the  Local  Committee  for  their 
untiring  efforts  to  make  the  Thirteenth  Annual  Con- 
vention of  the  Canadian  Electrical  Association  the 
success  it  has  been. 

Mr.  Gossler  seconded  the  motion. 

The  President  put  the  motion,  which  was  carried. 

The  President  conveyed  the  vote  of  thanks  to  the 
Chairman  and  Local  Committee. 

Mr  Smith  :  I  was  the  Chairman  of  that  committee, 
but  they  say  the  most  successful  business  man  is  the 
man  that  gets  the  other  man  to  do  the  work.  1  have 
succeeded  beautifully  and  we  will  hear  from  Mr. 
Campbell. 

Mr.  Campbell  :  1  was  simply  going  to  make  the 
remark  that  I  wasn't  chairman  of  (hat  committee  when 
you  addressed  your  attentions  to  me.  I  certainly,  on 
behalf  of  the  Local  Committee,  accept  very  kindly 
your  expressions  of  pleasure  and  appreciatioti  of  the 
entertainment  provided.  I  felt  myself  somewhat  at  a 
loss  so  far  as  any  energies  I  have  exerted  in  the 
matter  are  concerned,  to  know  what  was  best  to  do  ; 
at  the  same  time  the  committee  and  myself  are  pleased 
to  learn  you  have  enjoyed  yourselves  and  that  what  we 
have  done  for  you  has  been  appreciated.  I  thank  you 
very  much.  (Applause.) 

The  President  :  I  think  that  finishes  the  business  so 
far  as  I  am  concerned,  and  1  would  ask  Messrs  Srith 
and  Hunt  to  be  present  you  with  new  President,  Mr.  J. 
J.  Wright,  by  proxy.  I  will  ask  them  to  conduct  Mr. 
Higman  to  the  chair  and  Mr.  Higman  will  preside  over 
the  meeting  to  its  conclusion.  (Applause). 

Messrs.  Smith  and  Hunt  conducted  Mr.  Higman  to  the 
chair  amid  applause. 

Mr.  Higman  :  Cientlemen,  this  is  a  someuh.it  extra- 
ordinary proceeding,  but  it  would  be  discourtciuis  on 
my  part  to  refuse;  and  on  behalf  of  my  very  tlear  frieiul, 
Mr.  Wright,  whose  illness  I  deeply  regret,  and  whose 
election  I  am  just  as  well  pleasetl  as  any  one  in  this 
room,  I  accept  the  position.  I  have  been  on  the 
Executive  ten  years  and  have  endeavored  when  op|ior- 
tunity  offered  to  do  what  I  could  for  the  Association. 
I  found,  however,  during  the  past  year  that  it  was  not 
possible,  in  attending  to  my  other  duties,  to  be  present 
at  any  of  the  Executive  meetings  aiid  because  of  this  I 


had  determined  to  retire. '^It  do^s  not  mean,  of  course, 
that  any  little  effort  I  have  been  able  to  make  on  behalf 
of  this  .'\ssocialion  in  the  past  will  not  be  made  in  the 
future.  I  shall  be  very  pleased  indeed  to  lIo  all  I  can  to 
help  the  Association  along.  I  think  a  desire  has  been 
expressed  that  something  further  should  be  said  in 
regard  to  the  two  papers  that  were  read  yesterday  on 
which  the  discussion  was  not  concluded.  Would  Mr. 
Russell,  who  read  one  of  the  papers  kindly  open  the 
discussion. 

Mr.  Russell  :  1  hardly  know  on  just  w  hat  points  you 
desire  further  information.  You  heard  the  paper  yester- 
day, you  have  it  in  printed  form,  and  I  would  like  very 
much  before  saying  anything  further  to  hear  from  some 
of  the  members  just  what  they  desire  to  know  in  refer- 
ence to  any  particular  point  and  1  will  try  to  answer 
their  questions  to  the  best  of  my  ability. 

Mr.  Dion  :  in  connection    u'ith  this   very  able  paper 
by  Mr.   Russell,  1  would  like  if  possible  to  emphasize 
the  fact  that  there  Is  a  large   field,  it  seems   to  me,  in 
lighting  companies  for  the  single   phase  motor.  We 
are  operating  alternating  current  and   direct  current 
motors.     Until  last  simimer  we  had  supplied  power  by 
direct  current  only,  and  when  our  plant  was  rebuilt  and 
we  made  provision  for  supplying  alternating  power  we 
found  it  necessary  to  continue  the  supply  of  direct  cur- 
rent to  customers  who   were  provided  with   diiect  cur- 
rent motors.     For  that  purpose   we  ha\'e   provided  a 
rotary  converter  which  is  sufficient  to  carry  the  load  of 
the  direct  current  motors.     We   determined   from  that 
on  to  encourage  the  use  of  alternating  current  motors, 
our  supply  is  two-phase,  60  cycles.     Owing  to  the  fact 
that  the  field  for  power  in  oin^  city  is  not  a  \  ery  large 
one — we   are  not  a   manufacturing   city   in   any  large 
sense  —  and   that  the   nimiber  of  mo'or  ;  would  not  be 
very  large,   and  because   we  had   application  for  some 
comparatively  large-sized  motors  and  for  other  reasons 
we   decided  to  run  our  power   circLiits   entirely  inde- 
pendent of  our  lighting  circuits.     We  established  a 
two-phase  four- wire  power  circuit  and  up  to  this  time 
we  have  operated  that  on  a  separate  generator  from  the 
lighting.     We  have  been   able  to  do    hat.     But  we 
were  confronted  with  the  problem  from  time  to  time  of 
supplying  alternating  power  to  sections  of  the  city 
remote  from   sections  where   one  would  expect  to  gel 
motors,  and  we  either  ha  1  to,  at  considerable  expense, 
extend  our  power  distributing  system   to  these  places 
or  use  single   phase  motors.     We  had  not    douj  much 
of  that  yet,  but   I  can  see   this  problem  will  be  before 
us  again  and   I  feel  th.at   for  such   pi. ices  we  could  use 
single  phase  motors  to  advantage.     Or  course,  1  would 
limit  the  size  of  ihe  motor  to  I  e  so  used  ;    1  would  not 
care  to  use  a  very  hirge  single  phase   motor  on  a  lii,'ht- 
ing  circuit  ;  but   as  was  said  here  yesterday    1  think  it 
is  a  c|uestion   as  between  the   capaciiy  of  your  circuit 
and  the  size  of  your  motor.    If  the  motor  is  run  steadily 
all  day  no   trouble  will   result.     Il  the   motor  is  to  he 
started  and  stopped   often  then  )'ou  have  to  be  careful 
that  the  capacity   of  your  circuits  is  such  that  frequent 
starting  and  stopping  will  not  interfere  with  your  lii,>ht- 
ing  system.     But  I   think  many  occasions  arise  \^here 
the  single  phase  motor  can  be  used  with  considerable 
advantage.     You  may  have  noticed  from  the  diagrams 
which  were  exhibited  yesterday  that  the  starting  torque 
of  the-e  motors   is  very  large  and  the   period   of  accel- 
eration   is   very   short,    and    1    think  it   is  possible  to 
operate  motors   of  small  size   on  our   lighting  circuits 
without  any  disturbance  to  our  lighting  service.  There 
is  one  point  in  connection  with  the  single  phase  motor 
upon  which  I  woidd  like  to  get  some  more  information, 
speakiuij   now  of  the   Wagner  motors  ;  it  is  the  short 
circuiting  device.     This  device  is  composed  of  a  great 
many  par  s  which  are  attached  to  a  centrifugal  arrange- 
ment which,   when  the  motor  has  obtained  its  normal 
speed,  throws   the-e  parts   against   the   inside  of  the 
commutator,   short-circuiting  it,    and   after    that  the 
motor  runs  as  an  induction   motor  with  short-circuited 
rotor.     It  occurred  to  me  that  mechanically  this  might 
be  a  weak  device  and  a  source  of  trouble.     We  have 
not  had  experience  enough  to  allow  me  to  express  ati 
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opinion  one  01  ihc  vUlicr,  biil  lion\  those  w  ho  luu  c 

had  experience  1  would  liive  to  hear  whether  that  device 
is  ^'-''''^tr  l^^^  source  of  trouble  or  whether  it  is  a 
reliable  device.  Otherwise  with  my  limited  experience 
1  have  found  the  single  piiase  motor  to  operate  \'ery 
satisfactorily. 

Mr.  Hunt:  1  would  like  to  ask  what  is  tlie  exact 
size  of  the  single  phase  motors  you  have  on  now  ? 

Mr.  Dion  :  The  largest  size  is  y)4  h.p. 

Mr.  Hunt  :  These  you  put  on  your  extreme  limits  ? 

Mr.  Dion  :  \'es,  the  7^2  h.p.  motor  is  at  the  ex- 
treme end  of  our  distribution  ;  it  is  about  three  miles 
from  the  central  station. 

Mr.  Hunt  :  What  voltage  do  you  deliver? 

Ml.  nion  :  2200  volts  ;  this  motor  is  I  believe  about 
500  volts  ;  it  is  a  reduction  of  4  to  i. 

Mr.  Hunt  :  Y'ou  have  to  put  on  a  separate  trans- 
former ;  you  don't  lake  It  ofTyour  lighting- transformer  ? 

Mr.  Dion  :  No. 

Mr.  Hunt  :  Have  you  had  occasion  to  take  it  off 
your  lightings  plant  transformer? 

Mr.  Dion  :  No,  we  have  not  done  that. 
Mr.  Russell  :  It  is  perfectly  feasible  to  use  a  stan- 
dard lighting  trauslormer  to  operate  these  motors. 
The  standard  voltag;e  for  which  we  wind  those  is  104 
or  20S  ;  you  usually  use  either  a  ten  or  twenty  to  one 
ratio  transformer  for  your  lighting  circuits  and  as  the 
motor  is  wound  for  either  104  or  208  volts  you  can  of 
course  use  that  transformer.  The  motors  are  wound 
w-ith  that  object  in  view. 

Mr.  Hunt  :  What  range  of  vollage  have  you  on  it? 
Mr.  Russell  :  A  104  volt  motor  will  operate  perfectly 
satisfactorily  on  a  voltage  from  100  to  120  or  203  to 
240  \oits.  Where  you  run  a  greater  voltage,  if  the 
customer  will  only  inform  us,  we  will  be  glad  to  wind 
the  motor  accordingly. 

Mr.  Hunt  :  That  will  cover  the  case  I  have  in  mind. 
Mr.  Russell  :  Mr.  Dion  spoke  with  reference  to  the 
short  circuiting  device  of  the  motor.     By  reference  to 
figure  4  in  the"  paper  you  will  gather  a  good    idea  of 
the  internal  construction  of  that  motor.     The  ones  we 
used  to  make  were  of  iron  with   a  rubber  bumper  so 
that  when  they  fly  off  and  took  the  brushes  off  and 
short  circu'ted  the  blow  was  not  very  severe.  The 
short  circuiting  clips  which  are  used   to  short  circuit 
each  commutator  bar  to  one  common  ring  are  of  very 
substantial  construction.      We  have  experienced  no 
difficulty  whatever  with  this  device.     As  these  clips 
make  contact  with  the  commutator   bar  before  the 
brush  leaves  the  commutator  the.e  is  never  any  burn- 
ing or  arcing  there.     It  was  only  a  few  days  ago  I 
had  occassion  to  see  a  motor.]that  was  taken  apart,  30 
h.  p.,  operating  a  large  printing  press.     Those  short 
circuiting  clips  had  been  in  operation  continuously  for 
a  little  over  five  years  and  they  were   I   may  say  in 
more  perfect  condition  than  when  put  in,  for  they  had 
had  a  certain  amount  of  wear  which   enabled  them  to 
m  ike  a  better  contact  than  they  made  when  they  left 
the  factory.     That  short  circuiting  device  is  simple  in 
its  construction.     To  have  the  governing  device  oper- 
ate according  to  the  frequency  of  the  circuit  it   is  only 
necessary  to  have  the  spring  of  the   proper  tension. 
FiT  instance,  if  you  wish  a  60  cycle  motor  and  you 
have  a  66  cycle  circuit,  if  you  will  so  inform  us  before 
that  motor  leaves  the  factory,  we  will  put  in  a  govern- 
ing spring  of  the  proper  tension.     If  you  should  Iiave  a 
60  cycle  motor  and  wish  to  run  it  on  a  66  cycle  circuit 
it  is  only  necessary  for  you  to  tighten  that  spring  up  to 
the  proper  tension.     You  may  need  to  practice  with  it 
two  or  three  times  to  get  it  to  release  at   the  proper 
speed.    You  do  not  want  it  to  release  at  too  low  a 
speed  or  you  will  not  be  able  to  bring  up  your  full  load, 
or  you  do  not  want  it  to  release  at  too  great  a  speed  or 
your  governor  might  drop  back  when  you  put  on  a  full 
load  ;    but  that  should  not  happen  until  the  speed  has 
come  down  to  about  1600  revolutions  on  a  motor  oper- 
ating on  60  cycles.    The  same  principles  apply  to  a  133 
cycle  motor.     The   winding  on   the  fields  is  all  hand 
work.    Great  care  is  taken  in  winding  so  that  the  per- 
centage of  troubles  from  any  cau.se  has  been  less  than 


one-lenth  of  one  per  cent,  in  the  last  four  years.  In 
Chicago  they  have  between  fifty-five  hundred  and  six 
thousand  horse  power  Wagner  motors  ;    in  the  city  of 
St.  Louis  about  4,ooj  ;    in  Boston   there  is  about  6jo 
h.p.    It  is  only  since  the  first  of  the  year  they  have  had 
current  that  they  cared  to  put   the  motors  on,  for  they 
had  been  changing  their  system.      They  have  a  smgle 
phase  system  there  now.      We  have  about  3,000  h.  p. 
in  Phil.idelphia.    There  is  hardly  a  station  that  is  oper- 
ating a  day   circuit  that  has  not  one  or  more  of  our 
motors  on  it.    Frequently  the  small  central  station  man 
thinks  he  is  not  able  to  get  customers  enough  to  war- 
rant him  starting  a  day  circuit.    I  have  given  consider- 
able time  to  that  one  feature  of  the  business  in  the  last 
seven  or  eight  months  and  I  have  found  thai  if  a  man 
would  just  get  after  the  motor  business  that  he  was 
enabled  to  get  a  sufficient  number  of  motors  to  give 
him  a  day  load  from  which  he  derived  a   revenue  suffi- 
cient to  pay  for  operating  the  day  load,    probably  not 
to  make  money  on  it  at  the  start,  but  sufficient  to  pay 
his  expenses,   and  they  were  in  nearly  every  case  sur- 
prised to  see  the  amount  of  current  they  sold  for  other 
purposes  ;  and  then  gradually  more  motors  were  added 
as  people  saw  the  advantages  to  be  gained  from  using 
motors  for  operating  ditlerent  pieces  of  machinery.  A 
great  many  central  station  managers  have  the  impres- 
sion also  that  they   must  have  large  generators  to 
successfully  operate  single  phase  motors  or  any  other 
alternating  current  motors.     I   have   a  list  of  a  few 
small  stations  that  have  been  quite  successful  in  getting 
a  good  day  load.    At  Henderson,  Kentucky,  they  have 
two  generators,  1-75  k.w.,  1-150  k.w.,  and  10  motors 
aggregating  36)^  h.p.;  they  operate  the  larger  machines 
most  of  the  time  during  the  day  and  then  at  night 
they  throw  on   the  smaller  machines  to  help  carry  the 
increased  night  load.    At  one  place  in  Illinois,  they 
have  one  generator  of  75  kilowatts  and  they  operate  a 
number  of  motors  of  small  sizes  for  various  purposes, 
totalling  about   100  h.  p.      It   would   possibly   be  of 
interest  to  you  to  know  something  of  the  installation  of 
a  25  h.p.  motor  there  operating  the  pumping  plant.  I: 
is         miles  from  the  central  station  located  out  in  the 
country.     They  start  their  pumping  along  about  12 
o'clock  at  night  after  their  principle  load  has  come 
down.     They  start  the   motor  by  simply  closing  the 
primary  switch  of  the  distributing  circuit  at  the  power 
station  and  the  motor  comes  up  to  the  speed,  throws 
off  its  brushes,  and  the  water  starts  ;   when  the  tank  is 
about  full  it  rings  a  bell  in  the   power  station  and  the 
attendant  pulls  the  primary  switch.     A  man  goes  down 
.  there  once  a  week   to  see  that  there  is  plenty  of  oil  in 
the  oil  reservoirs  in  the  pumping  apparatus  and  to  see 
that  there  is   oil  in  the  bearings  ot  the  motor.  They 
have  never  had  but  one  breakdown  or  one  shut  down  ot 
that  pumping  plant  in  a  little  over  three  years  during 
which   time   it  has  been   installed,   and   it  i<  oper  it- 
ing  every  day,  and  that   break-down   was  due  to  a 
ground  on  the  transformers.     I  might  mention  another 
instance  where  the  installation  ot  one  10  h.  p.  motor 
is  rather  unique.     It  is  located  out  on  a  farm  two  miles 
from  the  city.     That  motor  is  operated  on  a  stone  boat; 
they  haul  that  motor  out  in  a  field  adjacent  to  the  barn 
and  carry  current  to  it  with  a  cable;  they  operate  a 
cross-cut  saw  for  sawing  cordwood,  also  corn  shedders; 
they  haul  it  into  the  barn  and  belt  it  to  a  small  jack 
shaft  and  from  that  drive  their  corn  grinder,  oat  clip- 
pers, deep  well  pump  and  cream  separator.     I  went 
out  there  last  winter  and  I  found  the  motor  up  on  a  pile 
of  snow  ten  feet  high  operating  a  corn  shredder  ;  it 
had  a  box  over  it  to  keep  the  snow  off.     I  am  sure  if 
you  will  ever  try  one  of  the  motors  in  your  city,  if  you 
have  proper  materials  upon  which  to  work,  you  w  ill  not 
have  any  trouble  in  working  up  considerable  new  busi- 
ness.    Sixty  cycle  motors  np  to  and  including  ten  h.  p. 
operate  at  1750  at  full  load.     The  .synchioiious  speed 
would  be   1800.     Although  we  can  give  you  a  slow 
speed  60  cycle  motor  in  all  sizes  operating  at  1 165  and 
870,  yet  those  motors  are  not  used  vetw  extensively 
except  where  it  is  necessary  to  operate  at  slow  speed, 
for  direct  connection  or  some  special  installation.  One 
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hundred  and  thirty-three  cycle  motors  operated  at  1940 
r.  p.  m.  at  full  load  up  to  and  including'  ten  h.  p.,  and 
1550  r.  p.  m.  for  the  larger  sizes. 

Mr.  Read  :  In  our  plant  we  are  using  104  to  208  and 
we  find  the  208  volt  motors  on  the  three  wire  system 
seem  to  work  satisfactorily.  The  largest  capacity  of 
single  phase  motor  we  have  is  three  h.  p.  ;  we  are  using 
it  on  our  lighting  circuit  with  the  short  circuiting  device 
and  we  had  a  little  trouble;  the  short  circuiting  arrange- 
ment in  one  place  ground  at  the  core  of  the  rotor  and 
we  had  to  take  it  apart  and  in  that  way  we  found  its  de- 
fect, but  that  is  the  only  trouble  we  have  ever  had.  We 
are  using  three  h.p.  motors  in  our  sub-stations  and  on 
our  air  blast  transformers.  All  the  motors  we  got  at  first 
were  208,  but  the  last  motor  we  got  from  the  other 
side  was  104  and  it  was  very  satisfactory  under  the 
conditions  we  had,  but  I  would  advise  that  you  should 
use  208.  I  notice  with  single  phase  motors  especially, 
connected  with  the  three  wire  system,  each  time  you 
start  the  motor  you  will  get  a  kick  in  the  light,  but  it 
comes  back  alright.  When  the  lighting  load  is  on  you 
will  not  notice  it  so  much.  As  far  as  our  experience  with 
single  phase  motors  goes,  I  think  the  208  volts  is  the 
most  satisfactory  for  our  system. 

Mr.  Russell  :  We  probably  ship  out  nine  out  of  ten 
of  our  motors  wound  for  208  volts.  The  reason  is 
that  it  enables  the  balancing  of  the  transformer  and 
the  lighting  circuit  ;  and  where  you  run  off  the  outside 
of  the  circuit  it  enables  you  to  do  so  with  about  half 
the  copper. 

Mr.  Read  :  In  the  railway  end  of  our  sub-station  we 
have  a  Wagner  3  h.  p.  single-phase  induction  motor, 
300  volts,  on  the  same  shaft  with  a  small  rotary  con- 
verter. The  motor  is  used  for  starting  the  rotary, 
also  to  keep  it  from  hunting  and  flashing,  or  dropping 
out  of  step  with  excessive  overloads  which  the  rotary 
is  subject  to  in  starting  a  250  k.  w.  motor  generator 
set.  This  motor  can  he  cut  out  when  rotary  is  in  step 
with  system,  but  we  have  never  put  a  load  on  with 
motor  cut  out,  as  the  rotary  would  hunt  and  even- 
tually drop  out  of  step.  This  motor  has  proved  very 
satisfactory,  and  has  operated  under  some  very  trying 
conditions  and  severe  overloads.  The  brush  releasing 
device  gave  us  a  little  trouble  at  first,  not  being  ad- 
justed properly  to  suit  our  system,  as  it  was  a  60-cycle 
irotor  operating  on  a  66  cycle  system,  and  consequent- 
ly the  brushes  would  leave  the  commutator  too  soon 
before  the  motor  had  reached  a  high  enough  speed  to 
drop  into  step  and  take  its  load,  but  after  tightening 
springs  on  brush  releasing  device,  we  found  it  worked 
Ve  ry  satisfactorily,  and  has  given  no  more  trouble  since. 

Mr.  Holman  :  Speak  of  the  induction  motor  that 
you  have  at  Sr.  Romuald,  comparing  it  with  the  one 
and  one-half  single  phase  motor  that  you  have  some- 
where else  and  speak  of  the  relative  troubles  you  had 
with  othere. 

Mr.  Read  :  As  far  as  our  trouble  is  concerned,  in 
the  two-phase  system  we  are  using  two-phase  three- 
wire  and  we  have  in  that  section  of  our  system  about 
five  motors  altogether,  two  15,  a  10,  a  3  and  a  2  I 
think,  and  they  are  all  two-phase.  We  have  had 
trouble  occasionally  not  only  from  the  motors  but  from 
our  transformers,  and  it  being  some  distance  from  our 
station  it  is  rather  awkward  for  us.  Our  sub-station 
is  situated  at  Levis  and  we  transmit  back  part  of  the 
way,  and  we  also  have  a  sub-station  at  St.  Romuald 
which  does  not  require  an  attendant.  We  have  two 
Westinghouse  transformers  there  and  we  have  no 
trouble  with  them.  We  have  them  connected  up  to 
three-phase  transmission  and  two-phase  three  wire 
secondary.  Our  two-phase  motors  there  have  been 
satisfactory,  except  as  I  mentioned  before,  we  have 
had  a  slight  trouble  with  the  transformers,  but  with 
the  single-phase  motors  we  have  had  no  trouble  ex- 
cept that  which  I  mentioned  first,  in  the  short  circuit- 
ing device.  It  was  one  of  the  first  motors  we  got  ;  it 
is  the  open  type,  I  believe  one  of  the  first  type  the 
Wagner  Company  got  out,  and  it  came  to  us  with  the 
air  blast  transformers  and  has  operated  them  about  a 
year.     We  have  two  motors  and  we  exchange  them  ; 


we  rim  one  motor  for  a  few  days  and  the  other  for  per- 
haps the  same  length  of  time.  We  found  that  after  a 
while  one  of  the  motors  began  to  act  up  a  little  ;  it 
began  to  blow  fuses  and  the  brushes  would  not  come 
off,  apparently  some  inherent  defect.  By  examining 
it  we  found  that  the  short  circuiting  ring  inside  the 
armature  was  grounded  to  the  core.  The  other  motor 
has  been  running  continually  since  and  we  have  had 
no  trouble  at  all  with  it.  The  only  trouble  with  our 
other  motors,  bping  60  cycle  motors,  single-phase 
operating  on  66  2-3  cycles,  is  the  trouble  with  the 
brushes  leaving  the  commutators  too  soon  before  they 
are  really  up  to  speed,  and  taking  the  load  and  drop- 
ping back  and  coming  up  again,  but  by  tightening 
the  springs  and  getting  the  right  adjustment  we  have 
had  no  further  trouble  in  that  respect. 

Mr.  Russell  :  It  is  only  a  question  of  adjusting  your 
governors  for  that  purpose. 

Mr.  Dion  :  Apart  from  the  question  of  frequency, 
assume  that  your  short  circuiting  device  is  properly 
adjusted  and  that  you  overload  your  motor  so  that  you 
get  a  drop  of  speed  from  the  normal,  how  much  of  a 
percentage  of  reduction  would  be  necessary  to  allow 
this  device  to  go  back  and  throw  the  brushes  on  again, 
and  what  will  happen  then,  what  will  be  the  result  to 
the  motor  ? 

Mr.  Read  :  We  have  a  single  phase  motor  on  a  104 
volt  circuit  ;  it  has  just  been  put  in  recently  ;  it  is 
operating  a  pump  organ  and  there  was  a  new  governor 
which  the  organ  man  was  trying,  and  he  figured  out  it 
would  take  about  one  h.  p.  to  run  this  organ,  but  this 
governor  was  not  adjusted  at  the  time  satisfactorily,  so 
we  put  the  motor  on  with  this  governor  which  took 
almost  one  h.  p.  to  bring  up  to  speed  and  the  motor  slow- 
ed down  to  about  twenty-five  per  cent,  below  the  rated 
speed,  but  still  the  brushes  held  on  and  the  motor  was 
carrying  almost  two  h.  p.  while  it  was  a  one  h.  p. 
motor.  We  did  not  run  it  any  length  of  time  when  we 
found  out  what  the  trouble  was.  Since  the  governor 
has  been  adjusted  we  find  that  the  motor  is  rather 
small  and  we  are  installing  in  its  place  a  three  h.  p. 
motor,  under  208  volts. 

Mr.  Dion  :  That  seems  extraordinary. 

Mr.  Read  :  There  are  very  fiuiny  conditions  under 
which  this  organ  is  pumped.  They  had  a  ninety-foot 
belt  drive  and  the  motor  was  placed  in  the  basement  ; 
they  had  three  difTerent  sections  of  the  belt  and  there 
were  a  number  of  idler  pulleys,  as  they  could  not  get  a 
direct  drive.  This  gentleman  had  said  they  had  no 
trouble  with  the  direct  current  motors  because  they 
could  put  them  right  in  the  organ.  Under  the  conditions 
they  had  in  there  they  had  to  place  this  motor  down 
stairs  and  that  was  the  reason  it  took  so  much  power. 

Mr.  .Wyley  :  What  is  the  rule  where  a  transform:r  is 
required  for  the  motor?  Does  the  company  or  the 
customer  supply  it?    The  company  in  our  case. 

Mr.  Dion  :  In  reply  to  that  I  would  say  that  we  have 
not  been  very  long  in  the  alternating  power  business. 
The  number  of  motors  installed  is  not  large  as  yet  and 
I  don't  know  that  our  policy  is  clearly  defined.  Up  to 
this  time  we  have  in  some  cases  supplied  the  trans- 
formers on  a  three  year  contract  and  for  less  than  three 
years  we  asked  the  customer  to  provide  the  trans- 
formers. 

Mr.  Higman  :  A  dispute  between  a  supply  company 
and  a  customer  in  regard  to  the  load  that  is  being 
supplied  has  been  referred  to  our  oflicers.  The  supply 
company  undertakes  to  sell  75  h.p.  through  an  induc- 
tion motor,  and  the  consumer  complains  that  he  only 
gets  60  h.  p.  at  the  pulley.  It  is  simply  a  question,  as 
I  imderstaiul  it,  as  between  true  energy  ami  the  appar- 
ent energy.  I  would  like  to  know  what  .he  custom  is 
with  central  station  managers  as  to  who  stands  up  for 
the  wattless  current  ?  Perhaps  some  one  will  answer 
that  cpiestion. 

Mr.  Dion  :  1  wo;dd  like  some  one  to  answer  that 
for  me,  too.  1  would  be  glad  if  Mr.  Russell  would 
answer  my  question,  which  was  partly  answered  by 
Mr.    Read,   as  to   the  over-loading  of  a  single  phase 
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motor,  tlie  dioppinii  on   of  the  brushes,  and  what  will 
happen. 

Mr.  Russell  :  If  you  should  over-load  one  of  our 
motors  sufficient  to  brings  the  speed  down  to  about 
1700 — with  some  of  them  the  speed  mi<;ht  drop  down 
as  low  as  1400  before  tlie  brushes  would  go  back  on 
the  commutator — if  they  did  go  back  the  motor  would 
only  repeat  its  starting  agaiii  ;  it  would  try  to  pick  up 
the  load  and  can  \  it. 

Mr.  Dion  :  But  the  brushes  would  drop  on  the  com- 
mutator betore  the  short  circuiting  device  was  taken  up  ? 

Mr.  Russell  :  Ves,  sir.  Suppose  a  customer  were 
continually  nver-loading  his  motor — in  fact  you  have  a 
number  of  customers  doing  that — he  would  have  to 
over-load  his  motor  twenty-five  per  cent,  before  the 
speed  woidd  drop  down  suflicient  for  the  brushes  to 
bear  on  the  commutator. 

.Mr.  Parke  :  Tiiat  is  quite  a  common  occurrence. 
Supposing  it  was  a  central  station  plant  and  you  had 
say  twenty  per  cent,  of  the  customers  over-loading 
your  motors,  and  on  account  of  the  over-loading  the* 
speed  were  dropping  down  and  the  short  circuiting 
device  beingf  thrown  out  and  thrown  in  again,  requiring 
in  order  to  start  it  under  that  over-load  a  very  consider- 
able starting  current,  wouldn't  you  be  likely  to  have  a 
section  of  your  system  interfered  with  and  almost 
impossible  to  control? 

Mr.  Russell  :  I  would  say  yes,  but  wouldn't  that  be 
the  same  with  any  other  motor,  were  there  a  tendency 
to  continually  overload  the  motor. Such  a  condition  is 
an  exceedingly  good  indication  that  something  should  be 
done  to  relieve  the  motor  of  its  overload.  The  condi- 
tions you  mention  are  of  rare  occurrence. 

Mr.  Parke  :  It  probably  would  be  the  same  with 
other  motors,  and  in  a  case  of  motors  without  the  short 
circuiting  device  I  do  not  think  you  would  have  that 
cutting  effect. 

.Mr.  Russell  ;  They  would  drop  out  of  step. 

Mr.  Parke  :  In  that  case  they  would  stop. 

Mr.  Russell  :  Yes. 

y.r.  Parke  :  The  point  I  want  to  get  at  is  this,  there 
would  be  no  device  in  it  to  cause  it  to  cut  itself  out  of 
service. 

Mr.  Russell  :  No  sir. 

Mr.  Holman  :  I  would  suggest  that  this  might  be  a 
good  feature.  When  the  over-load  comes  on  you  not 
only  hear  the  click  of  that  "thing,"  but  you  see  the 
other  effect  of  slower  speed  in  the  machine  that  you 
may  be  driving.  You  get  both  the  ear  and  eye  effect 
in  having  your  attention  drawn  to  the  fact  that  some- 
thing is  wrong  with  your  speed.  In  other  words,  a 
passing  attendant  belonging  to  the  power  company,  if 
he  was  in  the  shop,  would  hear  the  click  and  then  his 
attention  would  be  called  to  the  fact  of  what  otherwise 
he  would  not  see. 

In  reply  to  the  question  as  to  whether  he  had  had 
any  experience  in  operating  passenger  elevators  with 
single  phase  motors,  Mr.  Russell  said  :  Yes.  I  don't 
know  that  I  can  advocate  the  single  phase  motor  for 
operating  a  passenger  elevator,  for  it  must  be  constant, 
and  it  is  necessary  for  you  to  dnVe  your  passenger  or 
freight  elevator  by  a  belt  from  the  motor  to  a  counter- 
shaft and  use  a  device  to  stop  and  start  and  lower  your 
elevator  and  you  all  know  what  kind  of  an  arrange- 
ment that  means. 

Mr.  Scott  :  I  have  been  very  much  interested  in 
this  discussion.  It  is  of  great  interest  for  those  who 
are  connected  with  the  manufacture  of  motors  to  hear 
a  discussion  of  the  motors  by  those  who  are  using 
them.  There  are  two  questions  which  are  involved  in 
the  paper  before  us,  one,  the  characteristics  of  the 
single-phase  motor  itself,  and  the  other  is  a  point 
which  has  been  taken  up  somewhat  in  the  discussion, 
the  comparison  of  this  motor  with  other  motors  from 
their  operating  standpoint.  It  seems  to  me  that  the 
parallel  may  not  be  unlike  that  which  we  had  a  day  or 
so  ago  when  we  were  discussing  the  direct  current 
motor  and  comparing  it  with  the  alternating  current 
motor  and  motors  of  different  types  ;  and  as  in  all 
else,  each  probably  has  its  own  field  which  it  can  fill  in 
particular  cases  better  than  the  other.     So  here  we 


have  the  single  phase  motor  and  the  polyphase  mot.  r 
and  thi;re  are  certain  conditions,  respecting  supply 
circuits  usually,  where  it  may  be  preferable  to  use  one 
in  one  case  and  the  other  in  another.  Comparison  was 
made  the  other  day  between  the  induction  motor  and 
the  direct  current  motor  ;  it  was  found  that  in  general 
it  was  the  consensus  of  opinion  that  it  was  the  desir- 
able thing  to  use  the  induction  motor  if  possible.  Now, 
on  general  principles,  which  of  the  two  types  of  motor 
the  alternating  polyphase  motor  or  the  single  pha-e 
motor  is  preferable  ?  There  was  one  statement  I 
noticed  in  the  papers  read  yesterday,  namely,  that  th.e 
single  phase  motor  is  very  simple  in  its  operation  and 
requires  no  more  attention  or  care,  if  I  remember  the 
expression,  than  the  polyphase  motor.  Take  the  poly- 
phase motor  in  its  simplest  form  and  it  is  hard  to  see 
how  anything  could  be  simpler  or  if  different  from  it 
could  be  as  simple  as  that.  Anything  that  has  small 
auxiliary  contacts  or  brushes  or  moving  parts, although 
they  may  be  made  well  and  seldom  get  out  of  order, 
constitute  a  possibility  of  trouble  which  does  not  exist 
when  these  are  not  present.  As  to  the  point  which 
has  just  been  brought  up,  of  the  overloading  ot  the 
motor.  It  is  one  which  has  its  different  aspects.  The 
induction  motor  is  a  motor  which  stands  abuse.  I 
once,  not  long  ago,  heard  this  comparison  made  be- 
tween the  horse  and  mule  :  The  mule  is  an  animal 
that  would  work  hard  but  he  knew  when  to  stop,  he 
wouldn't  overwork  ;  you  could  kill  him  but  he 
wouldn't  kill  himself.  Take  a  horse  and  the  horse 
goes  into  things  with  all  his  energy  and  don't  kno^v 
when  to  stop  and  with  a  little  encouragement  he 
would  over-work  himself  and  drop  dead  with  his  o\v  . 
exertions.  It  seems  to  me  that  the  induction  motor  is 
a  motor  which  will  work  right  along,  it  is  a  good  deal 
ot  a  mule,  it  is  not  very  apt  to  get  into  trouble  by 
over-load,  as  it  has  no  brushes  and  commutator  to 
spark  as  has  the  direct  current  motor,  and  it  has  no 
centrifugal  device  to  work  back  and  forth  as  may 
occur  in  a  critical  condition  with  the  single  phase 
motor,  But  the  alternating  current  motor  is  well- 
known  to  be  a  motor  which  does  stand  over-loading, 
intermittent  over-loads  and  continuous  overloads.  But 
like  the  mule  it  will  lie  down  when  the  limit  is  reached 
without  making  a  fuss  at  the  commutator.  Motors 
carrying  twenty-five  and  fifty  per  cent,  overload  for 
long  periods  are  not  rare  by  any  means,  and  it  seems 
to  me  from  the  station  standpoint  there  is  a  common 
sense  consideration  of  simplicity  both  in  construction 
and  operation  and  also  in  the  desirable  operating  ele- 
ment that  the  motor  when  over-loaded  has  nothing  to 
get  out  of  order  and  is  capable  of  carrying  a  very  con- 
siderable overload  to  a  very  high  limit.  Of  course,  a  very 
long  continued  heavy  overload  would  burn  out  the 
motor,  which  would  be  the  case  with  any  other  motor. 
These  things  give  to  the  polyphase  induction  motor  a 
claim  to  recognition  which  is  not  possessed  by  any 
other  kind  of  motor — a  claim  upon  the  central  station 
manager  and  upon  the  customer — one  ot  simplicity 
and  durability.  I  do  not  put  that  forward  as  an 
argument  to  prove  that  you  should  never  have  the 
direct  current  motor  or  the  single  phase  motor,  but  it 
is  one  of  the  points  which  to  m}'  mind  is  well  worthy 
of  consideration. 

Mr.  Reesor  read  an  invitation  from  the  Hamilton 
Steamboat  Company  inviting  those  of  the  members, 
who  desired  to  do  so  to  take  a  trip  on  their  boats. 

Mr.  Mortimer  moved,  seconded  by  Mr.  Fisk,  that 
the  thanks  of  this  Association  be  tendered  to  the 
Toronto  newspapers  for  the  very  accurate  and  fair 
reports  they  have  given  of  the  proceedings  of  this  con- 
vention. Carried. 

Mr.  Dion  moved,  duly  seconded,  that  the  thanks  of 
this  Association  be  tendered  to  the  DeForest  Wireless 
Telegraph  Company,  The  Toronto  Railway  Coinpany 
the  Metropolitan  Electric  Railway  Company  and  the 
H  imllton  Steamboat  Compuiy  for  their  courtesy  in 
extending  invitations  to  the  members  of  the  C.  E.  A. 
C  irried. 

At  I  o'clock  p.m.  the  convention  adjourned  sine  die, 
to  meet  in  Hamilton  in  1904. 
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SOCIAL  FEATURES. 

The  Niagara  Navigation  Company  offered  members 
of  the  Association  a  special  rate  to  visit  Niagara  Falls. 

The  trolley  trip  to  Aurora  and  Nevvm:irket  on  Friday 
afternoon  over  the  Metropolitan  Electric  Railway,  was 
participated  in  by  a  number  of  the  members  who 
greatly  enjoyed  President  J.  W.  Moyes'  hospitality. 

The  Hamilton  Steamboat  Company  offered  free 
transportation  to  members  wishing  to  visit  Hamilton, 
by  the  steamer  "Macassa,"  and  witness  the  receiving 
and  sending  of  wireless  telegrams  by  the  De  Forest 
Wireless  Telegraph  Company  whilst  the  boat  was 
crossing  the  lake.  A  number  of  the  delegates  took  in 
these  trips. 

The  excursion  over  the  bay  to  the  Island  on  Wed- 
nesday evening  revealed  a  boat  load  o(  jolly  electricians 
with  their  wives  and  lady  friends.  A  special  boat  had 
been  chartered — the  "Chippewa" — and  the  famous 
band  of  the  Queen's  Own  Rifles  discoursed  sweet 
music.  At  the  Island  a  vaudeville  performance  was 
given  in  the  open  air  theatre.  The  party  returned  at 
II  p.m.,  well  pleased  with  the  Toronto  local  commit- 
tee's generous  hospitality. 

The  feature  of  the  first  day  was  the  tally-ho  drive  to 
all  the  principal  points  of  interest  in  the  city.  This 
was  given  by  courtesy  of  the  Canadian  General  Electric 
Company.  Nine  large  tally-ho's  with  the  largest 
electric  automobile  on  the  continent  and  a  number  of 
private  "autos"  made  up  a  procession  which  attracted 
considerable  attention.  In  each  tally-ho  was  a  guide 
who  blew  a  long  brass  horn  as  they  approached  the 
crossings,  and  who  also  pointed  out  the  points  of  inter- 
est. 

By  courtesy  of  the  Canada  Foundry  Company,  sev- 
eral special  cars  took  the  members  and  their  friends 
out  to  the  company's  works  at  Toronto  Junction.  The 
trolley  cars  were  all  lavishly  decorated  with  flags  of  all 
kinds.  They  were  met  at  the  works  by  Messrs.  A. 
Oakley,  S.  M.  Gray,  H.  G.  Nicholls,  J.  J.  Ashworth, 
A.  C.  McCallum,  J.  Leicester,  and  O.  Rouleaux,  offici- 
als of  the  company,  and  escorted  through  the  vast 
plant.  Keen  interest  was  manifested  in  the  making  of 
rivets,  bolts,  punching  of  heavy  plate,  the  working  of 
the  massive  cranes,  etc. 

At  the  conclusion  of  the  tour  of  the  various  buildings 
the  whole  party  were  escorted  to  the  new  store  build- 
ings, where  an  elaborate  luncheon  was  served.  The 
whole  room  was  tastefully  draped  and  beautifully 
decorated  with  palms  and  bunting.  The  delighted  par- 
ty were  afterward  taken  back  to  the  King  Edward 
Hotel  in  the  special  cars. 

THE  HANOUF.T. 

The  annual  Association  Dinner  at  the  King  Edward 
was  a  magnificent  affair.  The  beautiful  palms  and 
ferns,  the  exotic  flowers  and  miniature  trees,  the  gaily 
decorated  tables,  etc.,  all  combined  to  make  a  "tout 
ensemble"  worthy  of  the  King's  Palace. 

The  dinner  was  held  in  the  beautiful  American  dining- 
room.  The  menu  card  was  a  clever  conception.  The 
following  are  samples  of  the  articles  discussed  at  the 
festive  board  and  their  electrical  synonyms  :  "l^lcctric 
juice,"  cocktail,  100,000  volts;  "  sub)marine  insulation," 
little  neck  clams  ;  "  direct  current,"  chicken  a  la  reine; 
"deep  sea  cable,"  fillet  of  black  bass;  "high  resis- 
tance," cucumbers;  "  sliding  base,"  punch — belt  driven  ; 
"  electrocuted,"  broiled  spring  chicken  ;  "  carbon 
points,"  asparagus  vinaigrette  ;  "  tie  wires,"  cheese, 
crackers;  "grounds,"  coffee;  " incandescence,"  cigars. 
Mr.  B.  F.  Reesor,  Lind>ay,  President  of  the  Canadian 
Electrical  Association  presided.  The  toast  of  "The 
King,"  was  loyally  received,  and  followed  by  that  of 
"  Our  P2mpire." 

A  splendid  international  feeling  prevailed,  and  the 
various  speakers  dwelt  upon  the  unity  of  the  English 
speaking  races.  Col.  Denison  was  the  principal  speaker 
of  the  evening.     His  theme  was  our  Imperial  relations. 

"  The  Electrical  Interests  "  brought  a  happy  reply 
from  Mr.  A.  A.  Wright,  M.  P.,   Renfrew,  in  which  he 


referred  to  the  power  possibilities  lying  loose  all  over 
our  country.  Mr.  C.  F.  Scott  also  spoke,  giving  an 
interesting  review  of  some  phases  of  recent  electrical 
progress,  Mr.  G.  U.  G.  Holman,  of  Quebec,  also  spoke. 
The  toast  of  "Our  Guests"  was  responded  to  by  Aid. 
Ward  and  Dr.  J.  O.  Orr. 

Letters  of  regret  were  read  from  Hon.  Geo. W.Ross, 
Hon.  J.M.Gibson,  Mr.  J.P.Whitney,  Mayor  Urquhart, 
Mr.  Frederic  Nicholls,  Mr.  H.  P.  Dwight,  Hon.  Rich'd 
Harcourt,  Col.  Pellatt,  Mr.W.H.  Browne,  Mr. Stephen 
Noxon  (Ingersoll),  Mr.  E.  H.  Keating,  Mr. K. B.Thorn- 
ton, Montreal,  and  Prof.  Galbraith,  'I'oronto. 

Speech-making  was  only  a  part  of  the  programme. 
The  musical  entertainment  included  excellent  orchestral 
numbers,  solos  and  recitations  by  Mr.  Arthur  Blight, 
Mr.  J.  B.  Coulthard  and  Mr.  W.  A.  Martin,  and  witty 
speeches  by  many  present. 

A  very  thoughtful  act  on  the  part  of  Mr.  A.  B. 
Smith,  of  the  G.  N.  W.  Telegraph  Company  was  in 
having  the  room  where  Mr.  J.  J.  Wright  was  lying  ill, 
connected  by  telephone  so  that  the  latter  heard  all  lha 
passed  in  the  banquet  hall. 


THE  TRAINING  OF  THE  HIGH  TENSION  ENGINEER. 

Bv  P.  M.  l.rNc.il.N. 

Why,  you  ask,  have  I  chosen  to  discuss  tliis  matter  of 
the  training  of  the  engineer  instead  of  some  phase  ot 
practice  or  theory  of  higli  tension.  Whv  talk  about  educa- 
tion instead  of  the  maximum  voltage  that  can  be  used 
in  an  electrical  transmission  or  the  proper  spacing  of  high 
tension  conductors,  or  the  maximum  distance  to  which 
power  can  be  profitably  transmitted  ?  My  answer  is,  be- 
cause I  consider  the  human  element  of  this  transmission 
problem  of  more  importance  than  the  material  element. 
An  electric  transmission  is  a  creation  of  ideas,  of  engin- 
eering ability  and  skill  rather  than  one  of  mere  poles  and 
cross  arms  and  copper.  The  indispensable  part  of  the 
transmission  is  the  man  of  ingenuity  and  enteriirise  and 
energy.  Get  the  right  kind  of  a  man  and  long  distance 
transmission  is  practicable  ;  without  him,  all  kinds  of 
trouble  are  likely  to  develop. 

There  are  two  schools  in  which  the  electric<il  engineer 
may  receive  his  training,  but  only  one  in  which  he  must 
receive  a  course  before  he  can  be  called  a  high  leiisi.iii 
engineer.  Those  things  which  are  learned  in  the  schools 
equipped  with  professors  and  laboratories  and  mathemat- 
ical text  books  must  be  supplemented  by  the  things  which 
can  be  learned  only  in  the  school  of  experience.  These 
two  schools  are  quite  different  in  method.  The  college  in- 
structs in  theory  and  in  those  methods  of  doing  things 
which  have  become  standard  by  universal  adoption.  The 
college  teaches  positive  knowledge.  In  the  school  of  ex- 
perience, on  the  other  hand,  one  is  more  apt  to  learn  how 
not  to  do  it,  and  by  the  elimination  of  the  unsuccessful, 
arrive  at  the  goal  of  success.  The  knowledge  gained  by 
experience  is  more  often  negative. 

Who  is  it  that  answers  the  innumerable  queries  that 
arise  when  a  transmission  scheme  is  in  question?  It  is 
the  engineer.  The  engineer  decides  what  voltage  shall  be 
used,  what  freciuency  shall  be  adopted,  what  loss  is  the 
most  economical,  the  proper  cross  section  of  cojjper  to  be 
used,  the  distance  apart  of  the  conductors,  the  kind  of 
insulators,  the  spacing  of  poles,  the  height  of  concluctors 
above  ground,  and  the  tlunisand  and  one  other  (|Uestions 
that  arise.  It  is  on  the  engineer's  knowledge  and  skill 
that  the  success  of  the  transmission  depends. 

It  is  to  the  man— the  engineer  then  that  we  look  for 
advice  on  matters  pertaining  to  high  tension  transnii.ssion. 
How  is  the  engineer  to  gain  the  necessary  wisdom  to  gi\c 
such  advice?    In  two  ways  : 

First — Bv  mastering  the  laws  which  iiiulerlie  the  science 
of  electric'ity^tlie  training  as  given  by  the  college  educa- 
tion. 

vSecond-  Bv  coming  into  contact  with  the  problem  per 
sonallv  -the  training  as  given  by  experience. 

Both  theory  and  practice  are  needed  to  make  the  com- 
l)lete  engineer.  He  may  pick  up  theory  while  engaged  in 
practical  work,  but  he  can  never  jnck  up  practice  while 
engaged  in  theoretical  work. 

Put  to  the  fresh  college  graduate  the  problem  of  the 
amount  of  distance  to  be  left  between  the  conductors  of  a 
high  tension  transmission  line.  His  answer  will  involve 
most  likely  the  jumping  distance  of  the  voltage  to  be 
used,  the  length  of  span,  the  .sag,  and  perhaps  a  liberal 
factor  of  safety.  It  is  experience  only  that  will  slu.v/ 
that  his  premises  are  wrong  and  that  the  equation  to  de- 
termine spacing  of  high  tension  wires  depends  very  little 
on  the  voltage  to  be  carried  and  almost  entirely  on  such 
things  as  the  average  length  and  ohmic  resistance  of  cats, 
the  spread  of  wing  of  owls  and  cranes  and  eagles,  and  the 
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average  length  of  scrap  baling  wire,  togctlui  with  tin 
strength  ol  the  average  small  boy's  tlui>\\  ing  arm. 

The  college  gradiuile  eiilers  practical  work  invariably 
leeling  iliat  the  greatest  danger  ol"  his  work  lies  in  Ins 
liability  oi  receiving  a  shock  I'rom  the  high  tension  con- 
ductors. Not  until  he  has  had  experience  with  accidents 
ol'  an  electrical  nature  does  he  learn  that  it  is  the  danger 
oi  being  burned  that  he  has  to  iear  more  than  the  danger 
of  shock.  My  own  experience,  and  1  think  it  will  be 
checked  by  the  large  majority  ol  those  in  a  position  to 
know,  lias  been  that  the  number  of  electrical  accidents  111 
which  the  victim  has  been  injured  by  burning  is  incom- 
parably greater  than  the  number  from  shock. 

The  graduate  has  learned  how  to  make  accurate  meas- 
urements of  power,  lie  finds  after  he  has  been  "up  against 
it"  that  it  is  easier  to  measure  power  accurately  than  it 
is  to  persuade  the  customer  that  his  power  is  being  ac- 
curately measured. 

The  man  fresh  from  the  college  laboratory  enters  his 
practical  duties  with  the  idea  that  rubber  is  one  of  the 
best  insulators  that  exists.  It  is  not  until  he  has  seen 
rubber  insulation  break  down  in  the  most  unaccountable 
manner  that  he  finds  that  rubber  as  a  high  tension  insula- 
tor is  extremely  treacherous.  The  deterioration  of  rubber 
insulation  is  probably  due  to  chemical  reactions  on  the 
rubber  induced  by  the  brush  discharges,  which  are  in  turn 
caused  by  the  high  voltage  of  the  conductor. 

The  newly  made  graduate  usually  has  a  high  opinion  of 
efficiency  and  can  calculate  the  economy  of  a  transmission 
to  an  excessively  small  fraction.  When  he  becomes  re- 
sponsible for  the  operation  of  a  transmission  line,  how- 
ever, it  does  not  take  him  long  to  find  out  that  efficiency 
is  a  vanishing  quantity  when  compared  to  continuity  of 
operation,  and  that  economy  is  not  to  be  considered  as 
being  in  the  same  class  as  good  service. 

The  technical  graduate,  in  short,  may  have  knowledge 
a-plenty,  but  his  wisdom  is  to  come. 

It  is  furthest  from  my  thoughts  to  cast  any  slur  upon 
tlie  teclmical  graduate.  I  look  back  upon  my  own  course 
in  electrical  engineering  and  feel  that  it  is  the  most  valu- 
able asset  I  ever  possessed.  The  technical  course  is  the 
best  of  foundations,  but  it  is  only  a  foundation.  The  end 
of  the  college  course  is  rightly  called  "Commencement.' 
The  great  advantage  of  the  technical  education  is  that  it 
gives  the  man  proper  equipment  for  overcoming  the  diffi- 
culties with  which  his  experience  is  bound  to  bring  him 
into  contact.  It  gives  him,  as  nothing  else  will,  ihe 
power  of  initiativer— that  most  valuable  quality  that  a 
high  tension  engineer  can  possess.  There  is  nothing  like 
the  college  education  to  equip  a  man  for  making  every  ac- 
cident a  lesson  in  "how  not  to  do  it,"  and  every  failure 
a  stepping  stone  to  success. 

Take,  for  instance,  the  recent  accident  to  the  Niagara 
plant,  in  which  a  fire  destroyed  the  cables  on  the  bridge 
connecting  the  power  house  with  the  transformer  house. 
The  lesson  to  be  drawn  from  this  accident— so  plain  that 
he  who  runs  may  read— is  that  where  many  cables  are  run 
together  extreme  precaution  should  be  taken  to  protect 
against  danger  of  fire.  Before  the  occurrence  of  this  fire 
there  was  little  suspicion  that  the  insulation  of  cables 
when  lead  covered  or  protected  by  fire  proof  braid  —  as 
was  the  case  at  Ivfiagara— is  sufficient  to  maintain  so 
fierce  a  blaze  without  the  aid  of  some  other  combustible 
beside  the  insulation.  One  accident  of  this  kind  should 
suffice,  not  only  for  the  Niagara  Falls  people,  but  also  for 
any  others  who  have  occasion  to  run  many  cables  to- 
gether. 

The  need  of  high  tension  engineering  is  for  men  ;  men 
with  education  ;  men  with  brains  ;  men  with  experience. 

Where  shall  we  get  these  men?  How  shall  the  supply 
keep  pace  with  the  demand?  The  members  of  the  Cana- 
dian Electrical  Association  and  of  kindred  societies  are 
best  qualified  to  answer  this.  You  are  the  men  who  are 
now  operating  and  designing  transmissions.  If  you  treat 
your  knowledge  of  these  things  as  if  it  were  a  plague, 
cork  it  into  a  bottle  and  label  it  "poison,"  the  art  of 
long  distance  electric  transmission  must  surely  suffer 
therefrom.  You  are  the  teachers,  the  professors  in  the 
school  of  experience.  It  is  to  your  pupils  that  the  next 
generation  must  look  for  its  engineers. 

Y'ou  will  pardon  me  for  referring  here  to  the  work  that 
the  American  Institute  of  Electrical  Engineers  is  carrying 
on  through  their  Transmission  Committee.  They  were  ap- 
pointed for  the  purpose  of  "collecting  data  respecting 
present  practice  in  electric  transmission  at  high  voltage." 
They  are  now  engaged  in  that  work.  Whether  their  labors 
are  successful  or  not  depends  not  so  much  on  them  as  on 
vou.  Without  the  co-operation  of  engineers  in  general 
their  work  of  collecting  data  and  of  presenting  a.  report 
thereon  cannot  succeed. 

One  of  the  methods  which  this  Committee  has  been  using 
to  obtain  data  and  get  it  for  the  Institute  is  to  prepare 
and  present  to  the  Institute  a  series  of  brief  Introductions 
to  Discussion.  The  object  of  these  Introductions  is  not  to 
treat  the  subject  on  which  they  are  written  completely, 
but  rather  to'  simplv  put  the  matter  before  the  Institute 
in  sucL  sliapc  that  the  points  raised  can  be  di.scussed  by 


those  who  are  in  position  to  give  opinions  of  value.  A 
mere  statement  ol  the  subjects  which  have  been  written 
about,  and  a  briel  resume  of  the  matter  in  which  the  sub- 
ject was  treated,  may  l)e  ol  interest  in  this  connection. 

On  March  27th  there  were  presented  to  the  institute  the 
following  lour  Introductions  to  Discussions  ; 
■  "  Mechanical  ypecificatioiis  for  a  Proposed  Standard  In- 
sulator Pin,"  by  K..  D.  Mershon.  This,  as  the  title  will 
indicate,  was  a  discussion  which  proposed  standard  dimen- 
sions lor  all  future  insulator  pins  for  high  tension  lines. 
The  reasons  for  wishing  to  adopt  a  standard  insulator 
pin  are  apparent. 

"  The  Testing  of  Insulators,"  by  F.  O.  Blackvvell.  This 
is  a  paper  which  descriljes  the  methods  which  experience 
has  shown  to  be  tlie  best  in  testing  high  tension  insula- 
tors. 

' '  Transposition  and  Relative  I^ocation  ol  Power  and 
Telephone  Wires,"  by  P.  M.  Ivincoln.  This  paper  gives  a 
discussion  of  the  influence  on  telephone  wires  by  the 
action  ol  high  tension  wires  on  the  same  poles,  as  well  as 
proposing  some  methods  for  overcoming  the  difficulties 
thus  caused. 

"  Burning  of  Wooden  Pins  on  High  Tension  Transmission 
Lines,"  by  C.  C.  Chesney.  This  is  a  discussion  which 
treats  of  the  disintegration  of  pins  on  high  tension  lines. 
This  disintegration  does  not  always  occur,  but  it  has  been 
frequent  enough  to  raise  a  considerable  question.  This 
paper  shows  a  number  of  photographs  of  pins  so  burned, 
and  briefly  discusses  a  remedy. 

At  the  Annual  Convention  an  entire  day  is  to  be  devoted 
to  the  discussion  of  high  tension  subjects.  A  number  of 
Introductions  to  Discussion  have  been  written  for  presenta- 
tion on  that  day  ;  they  are  as  follows  : 

"  On  the  Testing  of  Electrical  Apparatus  for  Dielectric 
Strength,"  by  P.  H.  Thomas.  This  is  a  paper  which 
briefly  discusses  the  testing  of  electrical  apparatus,  both 
before  installation  and  after  installation.  It  points  out 
the  risk  which  is  apt  to  be  taken  in  giving  apparatus  high 
l>otential  tests, after  its  installation. 

"Methods  of  Bringing  Pligh  Tension  Conductors  into 
Buildings,"  by  C.  E.  Skinner.  This  is  a  discussion  of  the 
various  methods  which  have  been  used  in  the  past  lor 
bringing  high  tension  wires  into  sub-stations  and  main 
stations  ;  it  also  gives  sketches  showing  a  proposed  way 
of  accomplishing  this  object. 

"  Y  or  delta  Connection  of  Transformers,"  by  F.  O. 
Blackwell.  This  discussion  treats  of  the  relative  methods 
of  Y  and  delta  systems  of  connecting  transformers  for 
high  tension  transmission.  The  subject  is  one  of  consider- 
able importance  and  deserves  careful  study. 

"  Choice  of  Frequency  for  Very  Long  Lines,"  by  P.  M. 
Lincoln.  This  is  an  analysis  of  the  various  items  which 
enter  into  the  choice  of  frequency  for  long  transmission 
lines.  The  drift  of  this  discussion  is  that  as  the  distance 
of  transmission  increases  it  becomes  advisable  to  decrease 
the  frequency. 

"  The  Grounded  Wire  as  a  Protection  Against  Light- 
ning," by  R.  D.  Mershoii.  This  is  a  discussion  ol  the 
theory  of  lightning  protcct.ion  by  a  parallel  grounded  circuit. 
A  number  of  new  points  are  brought  out  and  the  value  ol 
such  protection  from  a  theoretical  standpoint  as  well  as 
some  practical  experience  along  the  same  lines  are  pointed 
out.  ^  '  I 

"  The  Operation  and  Maintenance  of  High  Tension 
Underground  Systems,"  by  Philip  Torchio.  This  discusses 
the  various  points  that  enter  into  the  operation  and 
maintenance  of  a  large  underground  system  of  high  ten- 
sion conductors,  giving  methods  of  testing  and  a  consider- 
able amount  of  valuable  data  in  connection  wnth  cables. 

"  Electric  Cables  for  ITigh  Voltage  Service,"  by  H.  W. 
Fisher.  This  paper  gives  a  number  of  valuable  points  in 
connection  with  the  manufacture,  installation  and  opera- 
tion of  high  tension  cables. 

"  The  Use  of  Automatic  Means  for  Disconnecting  Dis- 
abled Apparatus,"  by  H.  G.  Stott.  This  is  a  discussion 
on  the  value  of  automatic  apparatus  for  disconnecting  any 
part  of  the  system,  including  generating  apparatus,  trans- 
mission apparatus,  and  receiving  apparatus. 

The  value  of  reversed  current  breakers  is  taken  up  and 
discussed,  as  well  as  the  application  of  simple  overload 
devices. 

You  will  note  that  all  of  the  subjects  above  mentioned 
are  of  vital  interest,  and  information  concerning  them  will 
be  eagerly  sought  by  all  persons  interested  in  the  trans- 
mission of  electrical  energy.  It  is  the  intention  and 
mission  of  this  High  Tension  Transmission  Committee  to 
bring  before  the  Aiherican  Institute  of  Electrical  Engineers 
as  much  data  on  tliese  subjects,  and  kindred  subjects,  as 
possible. 

The  art  of  long  distance  electric  transmission  as  it  ex- 
ists to-day  is  tlie  result  of  the  accumulated  experience  of 
all  those  who  have  had  to  do  with  transmission  work. 
And  the  process  of  accumulation  is  still  going  on.  Those 
men  who  are  to-dav  designing  and  operating  transmission 
lilants  are  the  moulders  of  the  art.  Their  expedients  for 
improving  service  or  reliability  or  for  cheapening  cost  are 
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noted,  and  when  successful  have  their  influence  on  future 
installal  ions. 

The  experiences  of  to-day  are  incorporated  into  the  text 
books  of  to-morrow.  But,  although  the  result  of  experi- 
ence may  be  taught  to  the  college  student — allowing  al- 
ways for  a  considerable  angle  of  lay — the  college  curricu- 
lum can  never  become  the  substitute  lor  the  school  of  ex- 
perience. 


VARIABLE  SPEED  MOTORS  AND  THEIR  RELATION 
TO  NEW  SHOP  METHODS. 

By  R.  T.  I,ozier. 

Progress  does  not  always  follow  a  single  road  ;  many 
times  \ve  find  it  advancing  along  converging  byways  which 
come  together  in  the  main  highway  along  which  it  then 
rapidlv  gt.e.s  towards  its  destination,  which  is  the  ultim- 
ate ideal. 

Many  times  those  travelling  the  byway  know  little  of 
the  companions  which  they  are  to  join  at  the  cross  roads, 
and  S(j  it  was  that  where  George  Bullock  ten  years  ago 
in  his  first  shop  decided  to  i>ut  individual  motors  on  his 
tools  because  it  appealed  to  him  as  being  good  engineering, 
he  little  Tcnew  that  on  a  parallel  road  Ward  Leonard  was 
piogri.'smg  with  his  Multi-Voltage  System  for  controlling 
sucii  motors,  while  on  still  another  road  the  engineers  at 
Bethclem,  Pa.,  and  elsewhere  were  determining  how  to  run 
a  shop  from  the  standpoint  of  true  engineering  rather  than 
by  the  rule  of  thumb. 

The  speed  of  the  individual  motor  could  not  have  been 
fully  controlled  successfully  if  it  were  not  for' the  Multi- 
Voltage  System  which  would  never  have  had  its  applica- 
tion if  it  were  not  for  the  development  of  the  individual 
motor,  and  the  new  shop  methods  could  never  have  reach- 
ed their  present  development  if  it  were  not  for  the  indi- 
vidual motor  properly  controlled.  In  fact,  the  shop  methods 
would  never  have  gone  beyond  the  highly  developed  theory 
of  the  academician.  I  a:m  not  losing  sight  of  the  possibil- 
ity of  using  a  mechanical  means  of  varying  the  tool  speed 
while  it  works,  but  these  devices  have  not  been  developed 
as  yet. 

What  these  three  factors  now  joined  together  are  able  to 
acconipli.'-h  is  this:  Working  every  machine  tool  in  a  shop 
at  its  highest  output,  thereby  making  it  possible  to  in- 
crease the  output  of  the  average  shop  operating  under  the 
old  conditions  by  300  to  400  per  cent. 

This  is  the  one  great  feature  which  is  the  resultant  of 
these  combined  improvements  which  subordinates  all  others 
aldiouijh  of  the  latter  there  are  many. 

Let  \is  consider  for  a  moment  each  of  these  methods 
from  its  own  standpoint  and  in  its  natural  order. 

NEW  SHOP  MKTHUDS. 

In  days  gone  by,  if  a  certain  piece  of  work  was  to  Ijc 
done,  a  drawing  showing  the  essential  dimensions  accom- 
panied the  stock  which  went  to  the  machinist,  who  fol- 
lowed his  own  way  in 

a — Setting  the  work. 

b— Selecting  the  cutting  tool  and  grinding  it  as  he 

best  knew.  , 
c— Choosing  the  running  speed, 
d — Determining  the  cut. 
c — And  adjusting  the  feed. 
The  completion  of  tlie  work  was 

1—  Limited  by  his  intelligence. 

2 —  Kestricted  by  his  experience. 

3—  Governed  by  his  inclination. 

^_And  was  subject  to  the  limiting  conditions  laid 
down  by  that  despot,  "the  walking  delegate." 

Result:  Four  hours  taken  to  do  what  could  be  accom- 
plished in  less  than  one,  and  with  a  greater  degree  of 
accurarv  in  the  latter  case. 

The  first  step  towards  imiprovement  was  to  take  the 
method  of  doing  the  work  out  of  the  hands  of  the  opera- 
tor anl  place  it  in  the  hands  of  an  expert.  This  expert 
issued  what  has  been  termed  a  "method  card,"  on  which 
the  machinist  is  told  how  to  perform  all  the  operation- 
involved  •  setting  the  work,  the  kind  of  tool  and  its  cut 
ting  edge,  the  cut  and  feed,  and  last,  but  not  of  least 
iinpoitance,  the  speed.  It  was  at  once  found  that  the  all 
prevailing  method  of  driving  from  pulleys  of  fixed  speed 
on  to  cones  ol  limited  range  and  few  steps,  was  entirely 
too  inflexible  and  greatly  restricted  the  desired  results  ; 
one  ste]}  on  the  cones  would  be  too  slow  and  the  next  too 
fast  The  exact  speed  could  only  be  obtained  by  chance. 
Furthermore,  it  was  found  that  the  higher  cutting  .speeds 
that  were  possible  could  not  be  obtained  without  changing 
the  driving  pulleys.  ,  ■  ,  , 

In  the  desire  to  work  the  cutting  tool  to  its  highest 
rate  of  displacing  metal,  exhaustive  experiments  were 
made  in  the  quality  and  temiJcr  of  the  steel  during  which 
the  so-called  air-liardencd  steel  was  discovered.  With  this 
new  steel  it  was  found  that  a  cutting  speed  of  100  feet  a 
n  inute  was  ordinary,  where  20  feet  a  minute  with  the  old 
tool  steel  wa-  the  limit.  Five  times  faster  could  the  tools 
be  run  than  formerly.  But  we  find  the  highest  speed  ob- 
tained   bv    the   old '  arrangement    of    belts  and  cones  five 


times  below  that  required  to  work  the  new  cutting  tool 
up  to  its  requireineuls.  Change  the  pully  ratios  and  speed 
up  the  cone:,  and  two  conditions  at  once  develop  ;  first, 
the  cones  have  not  steps  enough,  before  they  were  applied 
throut'li  a  ratio  of  7  to  I  ;  now  through  a  ratio  of  35  to 
I,  and  while  the  four  changes  were  almost  inadequate  for 
the  7  to  I,  now  they  are  five  times  so.  But  that  is  not 
the  only  trouble  ;  the  belt  will  not  pull  the  load,  because 
the  high  rate  of  cutting  the  metal  requires  a  proportion- 
ate iiuiease  in  the  power. 

It  is  now  readily  seen  that  if  we  are  to  benefit  by  the 
new  cutting  steel  and  improved  methods,  we  must  have  a 
means  of  driving  the  tool  that  will  give  it  as  much  range 
of  speed  as  is  desired  and  as  much  power  as  the  cutting 
tool  deiiiands  to  perform  its  work.  We  are  all  aware  that 
subdivision  of  power  by  electric  transmission  is  a  good 
thing,  but  the  element  of  broad  speed  variation  brings  it 
do\/ti  to  the  individual  application  of  the  motor  to  the 
tool. 

ji.iid  now  we  are  down  to  the  meat  of  the  nut  we  are 
cracking.  What  kind  of  a  motor  do  we  want  and  how 
ii.jch,  and  how  are  we  going  to  vary  its  speed. 

In  most  cases  a  standard  shunt  wound  direct  current 
motor  of  about  600  revolutions  at  250  volts  is  the  thing 
tor  all  classes  of  work.    Its  principal  features  should  Ije: 
a — Its  armature  coils  of  a  type  designed    to  carry 
heavy    overloads    without    deterioration  of  ui- 
siilation. 

b — Its  design  to  provide  for  low  armature  reaction 
to  permit  of  high  speeds  with  weak  fields  wrdi- 
out  sparking. 
— Its  structure  to  be  of  the  protected  type  but  the 
enclosed  motor  is  to  be  avoided  except  for  spe- 
cial cases )  . 

d — It  should  be  on  a  condensed  and  handy  form,  so  as 
to  be  conveniently  applied  to  any  class  of  tool, 
e — It  should  be  interchangeable  so  that  it  can  be  ap- 
plied  to  any  tool  without  being  specially  de- 
signed for  that  purpose, 
lu  this  manner  a  stock  of  motors  can  be  drawn  upon 
lor  such  necessities  as  may  arise  and  of  such  capacity  as 
the  p.irticular  tool  in  question  may  demand,   one  motor 
being  readil}'  exchanged  for  another  should  Lircuiiistaiices 
rei.juire. 

It  must  be  particularly  borne  in  mind  that  this  motor 
is  no  ordinary  machine  that  drives  a  load,  the  maximum 
liiuitiiitions  of  which  are  fixed  by  a  belt  that  provides  a 
means  of  slipping.    The  tool  motor  must  be  all  "guts." 

Now  as  to  the  range  of  speed  that  it  must  operate 
thiough  This  is  really  the  backbone  of  the  whole  system 
and  involves  a  careful  consideration  of  every  process  of 
the  work  performed  in  the  shop  to  be  driven.  It  might 
be  said,  in  determining  the  speed  range  for  a  shop,  that  the 
minimum  speed  of  any  one  tool  is  determined  by  the  hard- 
est material  it  is  to  cut  and  having  the  largest  surface  io 
be  machined,  while  the  highest  speed  is  determined  by  the 
softest  or  easiest  material  that  is  to  be  machined  011  the 
tool  and  having  the  smallest  dimension  U>  be  machined. 
For  example,  if  we  have  a  lathe  working  high  carbt)n 
steel,  the  surface  to  be  machined  having  a  diameter  which 
is  the  limit  of  the  tool's  head  stock,  and  we  cut  at  a  rate 
ol  10  feet  a  minute,  we  may  assume  this  to  be  the  slow- 
est speed  that  the  tool's  spindle  will  be  called  upon  to 
run  at.  Now,  if  on  the  same  lathe  we  expect  to  machine 
a  piece  of  soft  iron  having  a  diameter  to  be  machined 
i-io  of  the  capacity  of  the  lathe  (  tliat  of  the  head  stock 
diameter )  we  then  have  a  circumference  i-io  of  that  in  the 
first  case,  and  the  spindle  must  run  ten  times  as  fast  to 
keep  up  the  same  cutting  speed,  but  we  can  machine  soft 
iron  ten  times  faster  than  hard  steel,  i.e.,  100  feet  a  min- 
ute, consequently  our  spindle  speed  must  be  10  x  10  or 
100  times  faster  than  in  the  first  case.  This  gives  is  a 
speed  range  of  100  to  I,  which  determines  the  limits  ol 
tile  speed  for  this  particular  tool  if  it  is  l(;  be  used  for 
the  purposes  above  described. 

In  determining  tlie  speed  ratio  to  be  used  in  a  shop,  it 
should  be  selected  with  a  view  to  meeting  the  maximum 
requirements  of  any  operation  in  this  shop.  Of  course, 
there  may  be  one  or  two  sjjecial  i)rocesses  which  may 
have  a  sjjecial  sjiced  arrangement  for  tiieir  particular  cases, 
but  it  will  be  found  that  in  the  average  shoj)  the  speed 
re((uiremeiits  vary  within  certain  fixed  limit.s  that  will 
apply  to  the  majority  of  cases. 

Having  determined  what  our  speed  range  is  to  be,  the 
next  ste])  is  to  select  the  methods  for  oI)taiiiiiig  same.  Of 
these  there  are  three,  vi/.: 
I — Mechanical. 
2' — Electrical. 

2,— A  combination  of  the  F,lcctrical  and  Mechanical. 
Let  us  consider  these  in  the  ovder  in  which  they  come. 

MlifllANICAI.. 

Lnder  this  heading  we  have  two  sub  division.^ — 

a— Those  devices  tliat  permit  of  a  change  in  speed 

only  when  a  tool  is  not  doing  work, 
b^'l'hose    devices    that  iierniit  of  a  change  in  speed 
when  a  tool  is  doing  work. 
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Ol  lUc  loiuicr  iJicic  arc  the  well-kiiowu  and  commonly 
ust'il  back  geari;,  and  1  believe  we  can  truly  include  the 
common  cone  pulleys,  the  belts  oi  which  are  cliangcd 
while  tlie  spindle  ol'  the  tool  is  in  motion,  but  hardly 
while  llie  tool  is  doing  work. 

Of  the  latter,  there  is  to  be  found  a  great  variety  such 
as  the  Evans'  Krictii>n  Cone,  Reeves'  Pulley,  Combination 
ol  gears  and  friction  clutches  which  will  release  and 
clutch  from  one  combination  to  another,  sun  and  planet 
gears,  etc.,  etc.,  but  as  yet  no  one  of  these  methods  has 
beeu  able  to  fulfil  all  of  the  conditions  of  transmitting 
relatively  large  horse-powers  at  high  .speeds  as  demanded 
bv  the  new  shop  methods.  Kach  of  these  devices  has  per- 
haps its  own  application,  but  in  a  limited  way  only. 

Kl.lit'TKK  Al.. 

In  the  electrical  system  we  vary  the  electrical  conditions 
m  the  motor  itself  so  that  the  speed  may  be  changed 
within  a  given  range  with  perfect  ease,  whether  work  is 
being  done  by  the  motor  or  not. 

The  relative  advantages  and  disadvantages  of  these  two 
systems  may  be  stated  as  follows; 

Anv  of  the  mechanical  methods  has  the  advantage  that 
in  reducing  the  speed  of  the  tool,  the  size  of  the  niotor 
mav  remain  the  same  if  the  same  amount  of  work  is  to 
be  done  by  the  cutting  tool.  This  does  not  hold  true  il 
the  motor  speed  is  varied  within  itself  electrically. 

The  electrical  method  has  the  advantage  that  it  can  vary 
the  speed  of  the  motor  as  it  runs,  at  will,  and  while  the 
work  is  being  done  this  has  an  advantage,  that  the  me- 
chanical metJiod  does  not  as  yet  possess  to  anything  like 
the  same  degree. 

It  therefore  appears  best  to  combine  the  advantages  of 
the  mechanical  and  electrical  methods  of  control  wherever 
the  requirements  of  the  case  demand  a  large  range  of 
speed. 

The  practice  now  is  to  use  a  mechanical  arrangement  in 
.  connection  with  a  variable  speed  motor,  the  former  con- 
sisting of  a  single  or  double  reduction  back  gear  which  en- 
ables the  motor  to  reach  the  lower  speeds  of  the  range 
which  are  thrown  out,  and  the  motor  run  directly  on  the 
spindle  in  the  higher  speed  range.  It  will  be  noticed,  of 
course,  that  when  driving  through  the  gears  the  motor 
speed  is  varied  in  the  same  manner  as  when  runnin'g  direct. 

Now,  having  determined  the  range  of  speed  and  the 
methods  to  be  employed  in  covering  same,  the  next  thing 
is  to  determine  exactly  what  part  of  the  range  the  motor 
will  cover  by  its  own  speed  variation,  and  to  what  ex- 
tent it  must  depend  upon  gears. 

In  my  paper  before  the  American  Institute  of  Electrical 
Engineers  of  December,  1902,  volume  19,  No.  10,  subject 
"The  Operation  of  Machine  Shops  by  Individual  Electric 
I^Iotors,"  I  give  graphic  illustrations  of  the  two  methods 
of  varying  the  speed  of  motors  in  such  a  way  that  the 
motor  can  operate  constantly  at  any  one  speed  of  its 
range  independent  of  whether  the  load  varies  or  not  while 
on  that  speed.  Of  these  two  methods  one  is  the  Multi- 
Voltage  System,  which  reduces  the  speed  of  the  motor, 
and  the  other  is  the  field  control,  which  increases  the 
speed  of  the  motor  by  weakening  the  field,  and  these  two 
methods  determine  the  range  of  speed  that  a  motor  can 
successfully  cover.  I  might  state  that  the  Multi-Voltage 
System  covers  the  amount  of  current  that  must  be  handled 
at  the  lowest  voltage,  while  the  field  weakening  deter- 
mines the  high  limit  when  it  readies  the  sparking  point  of 
the  motor,  or  perhaps  the  armatures  peripheral  speed.  In 
common  practice  the  speed  ratio  in  the  motor  itself  of 
7  1-2  to  I  is  found  to  fit  the  majority  of  cases.  In  this 
arrangement  the  lowest  voltage  is  90,  and  the  highest  250, 
the  field  of  the  motor  being  weakened  so  as  to  increase 
its  speed  by  150  per  cent.  There  are,  however,  several 
combinations  to  select  from,  and  it  is  on  y  necessary  to 
determine  just  what  rating  a  motor  should  have  to  get 
the  desired  speed  range  for  a  given  horse-power  to  be  ex- 
erted throughout  that  range. 

Mr  William  Cooper,  in  his  paper  before  the  Cincinnati 
Chapter  of  the  American  Institute  of  Electrical  Engineers, 
subject  "Methods  of  Speed  Control,"  volume  20,  No.  4, 
presents  a  method  for  determining  the  exact  horse-power 
and  speed  rating  of  a  motor  in  which  can  be  combined  to 
the  best  advantage  field  control  and  Multi-Voltage  con- 
trol in  order  to  cover  a  given  speed  range  with  a  given 
minimum  horse-power.  .        ,  •  1 

I  would  refer  you  to  Mr.  Cooper's  paper,  which  can  be 
obtained  by  application  to  the  Secretary  of  the  Cincin- 
nati Chapter  of  the  American  Institute  of  Electrical  En- 
gineers, Norwood,  Ohio,  for  a  full  description  as  to  the 
use  of  his  methods.  In  presenting  his  paper,  Mr.  Cooper 
has  stated  the  following  interesting  deductions: 

1-  The  total  range  of  speed  using  both  variable  volt- 

age and  field  regulation  will  be  as  the  square 
of  the  range  of  voltages. 

2-  Change  of  horse-power  will  be  directly  proportion- 

al to  change  of  voltage  on  armature,  field  be- 
ing constant.  ,  r-  ,j  *  *i 
1— Change  of  horse-power  by  change  of  field  strength 
will  be  inversely  proportional  to  change  m 
speed    voltage  on  armature  remaining  constant. 


4 —  The  relative  size  of  motor  as  referred  to  the  max- 

imum speed  will  be  directly  proportional  to  its 
speed  variation  when  using  variable  voltages. 

5 —  The  relative  size  of  motor  as  referred  to  maximum 

speed  will  be  as  the  square  ol  the  speed  varia- 
tion when  using  field  regulation. 

Having  the  method  to  determine  the  exact  range  of 
speed  that  the  motor  is  to  cover  in  itself,  it  then  simply 
remains  to  attribute  the  balance  of  the  range  to  the  me- 
chanical device,  and  this  may  be  accompli.slied  by  Aing 
one  or  two  gears  as  may  be  necessary.  The  controller 
should  have  as  many  steps  as  will  provide  a  speed  curve 
having  a  geometrical  development. 

We  have  departed  somewhat  from  our  text  in  following 
the  progress  which  enabled  us  to  successfully  apply  the 
electric  motor  to  the  new  shop  methods,  but,  perhaps,  I 
have  been  able  to  show  that  the  same  exact  engineering 
has  been  applied  in  giving  the  maximum  result  for  the 
minimum  expenditure  in  the  development  of  this  feature  of 
the  new  shop  methods  as  has  been  applied  in  determining 
the  operating  and  mechanical  features  of  this  new  shop 
method,  and  all  of  which  contribute  to  get  the  maximum 
result  for  the  minimum  expenditure  from — 

1 —  Fixed  charges  or  general  expense  such  as  interest 

on  investment,  superintendence,  etc. 

2 —  Workmen's  time. 

3 —  Power  required  to  operate  plant. 

The  individual  motor  contributes  the  following  collateral 
advantages  quite  independent  of  the  other  features  of  the 
new  shop  methods  : 

Clear  overhead  space,  permitting  the  use  of  cranes, 

and  giving  improved  light  and  ventilation. 
Condensed  shop  space,  because  the  tools  can  be  set 
much    closer    wjjen    individually    driven,    than  if 
operated  by  belts  with  counter-shafting. 
Ease  with  which  shop  lay  out  can  be  arranged  or 
rearranged,  because  the  tools  do  not  depend  upon 
fixed  lines  of  shafting,  and  can  be  readily  moved 
from  place  to  place. 
A  much  lighter  shop  structure,  because  the  side  walls 
and  ceilings  do  not  have  to  support  heavy  line 
shafting. 

I  have  not  attempted  to  introduce  engineering  data  to 
bear  upon  the  matter  herein  discussed.  It  would  take  too 
long,  and  I  would  refer  tho.se  who  are  particularly  inter- 
ested to  the  considerable  matter  that  has  already  been  pre- 
sented to  the  American  Institute  of  Electrical  Engineers 
and  Engineering  Journals,  etc.,  but  suffice  it  to  say  that 
the  individually-applied  motor  goes  a  long  way  towards 
enabling  the  new  shop  methods  to  place  in  the  hands  of 
the  employer  a  means  of  discounting  the  demand  of  the 
labor  union  for  shorter  time  and  higher  wages,  which 
means  consists  of  -working  his  men  and  his  tools  at  a  far 
higher  rate  of  efficiency,  the  ultimate  result  of  which  is  a 
much  greater  output,  despite  the  increase  in  pay  roll  and 
the  shortening  of  the  hours  worked. 


SOME  POINTS  RELATING  TO  SUBMARINE  ELECTRIC 
POWER  CABLES. 

Bv  G.  I'.  <"..  Hdl.MAV. 

The  sub-marine  power  cable  belonging  to  the  Canadian 
Electric  Light  Co.,  which  supplies  one  thousand  horse 
power  to  the  Quebec  Railway,  I<ight  &  Power  Co.,  in  the 
City  of  Quebec,  is  laid  on  the  bed  of  the  St.  Lawrence 
River,  the  terminal  cable  bells  being  approximately  3,4"0 
feet  apart. 

A  description  of  the  laying  of  this  cable  was  in  the 
.Tune,  1902,  Convention  Issue  of  the  Canadian  Electrical 
News,  but  as  some  of  the  audience  may  not  have  noticed 
in  particular  this  article,  I  will  say  that  we  laid  this 
cable  amid  floating  ice  conditions  on  December  (Sth,  3901. 

The  interruptions  of  service  lia\  e  -..au.uht  a  few  ie.'^sons  to 
us,  as  well  as  to  the  Cable  Manufacturing  Co.,  and  it  Is 
these  which  I  intend  to  mention  in  this  paper. 

This  cable,  which  we  will  call  No.  T,  siiiee  we  are  row 
laying  a  second  cable  in  the  St.  Lawrence  liiver,  is  com- 
posed of  four  nineteen  strand  conductors,  each  cl  an 
equivalent  of  2-0  solid  copper.  Each  conductor  is  covered 
with  a  40  per  cent.  Para  rubber  compound  to  the  thick- 
ness of  4-32  of  an  inch,  and  then  wrapped  with  one  layer 
of  3-inch  black,  insulated,  tape.  The  four  conductors  are 
twisted  one  revolution  in  four  feet,  about  a  common  jute 
centre  with  four  No.  14  B.  &  S.  gauge,  solid  copper,  rub- 
ber-covered wires,  as  pressure  wires,  laid-in  between  the 
four  heavy  conductors  on  the  periphery  of  the  cable.  The 
whole  was  then  covered  with  heavy  rubber  filled  tape 
and  served  with  two  layers  of  tarred  jute.  An  armor  of 
thirty  No.  6  B.  W.  Q.  galvanized  steel  wires  was  spirally 
laid  over  the  cable. 

The  weak  point  was  early  shown  to  be  the  pressure 
wires. 

One  of  the  pressure  wires  open-circuited  in  June,  1902, 
six  months  after  the  cable  was  put  in  service.  In  Aug- 
ust, 1902,  a  second  one  open-circuited,  and  in  October  of 
the'  same  year  a  breakdown  in  the  cable  occurred  which 
.showed  itself  on  one  of  the  pairs  of  conductors^-the  cable 
being  u.sed  for  two  phase  tran.smission. 
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Upon  minute  examination  of  the  break,  which  was  much 
more  difficult  than  would  appear  in  the  writing  of  this 
account,  it  was  evident  that  a  ground  between  the  armor 
and  one  of  the  power  conductors  so  weakened  the  insula- 
tion by  virtue  of  the  heating  at  that  point  of  the  rubber 
insulation,  that  a  short  circuit  ensued  between  the  two 
neighboring  conductors. 

P'urther,  it  is  the  opinion  of  Mr.  Henry  and  Mr.  Keed, 
the  general  superintendent  and  the  construction  superin- 
tendent respectively  of  the  Canadian  Electric  Light  Co., 
as  well  as  my  own  judgment,  that  the  insulation  between 
the  armor  on  one  conductor  was  weakened  by  the  contin- 
uous inductive  spark  at  the  point  in  one  of  the  pressure 
wires  where  it  had  open-circuited.  From  a  careful  weigh- 
ing of  all  the  facts  it  is  evident  that' — overlooking  the 
only  have  developed  through  the  apparently  insignificant 
fact  of  the  minute  sparking  at  such  open-circuited  jioint 
in  the  pressure  wire. 

The  repairing  of  the  cable  at  this  point  was  effected, 
and  the  cable  has  been  in  successful  operation  since  that 
time,  except  from  a  defect  caused  from  what  wc  term  a 
mechanical  cause,  or  a  cause  from  the  exterior  of  the 
cable  and  by  ice,  in  contrary  distinction  to  an  internal 
electrical  cause. 

Although  the  engineer  of  the  Cable  Manufacturing  Co. 
and  the  writer  carefully  discussed  the  question  before  the 
cable  manufacture  of  the  insertion  of  pressure  wires  in 
this  cable,  it  was  not  deemed  bad  engineering  at  that 
time  to  place  such  wires  in  the  cable  under  discussion. 
This  engineer  has  had  as  much  submarine  cable  experience 
as  anyone  in  America,  but  he  has  learned  something 
through  the  faults  in  our  No.  I  cable,  so  that  in  placing 
the  order  last  fall  for  a  No.  2  cable,  four  flexible  power 
conductors  alone  are  in  this  No.  2  cable.  We  even  dis- 
cussed, at  the  time  of  placing  the  order  for  the  No.  I 
cable  the  question  of  placing  the  pressure  wires  in  the  cen- 
tre of  the  cable  rather  than  towards  the  periphery,  but  it 
was  not  at  that  time  deemed  unwise  to  place  them  in  the 
peripheral  position,  but  our  experience  shows  that  what 
we  thought  to  be  very  unlikely  actually  did  occur;  that  is, 
that  it  is  a  mistake  in  cable  design  to  place  the  pressure 
wires  on  the  outside  of  the  larger  conductors  where  such 
small  wires  would  be  subjected  to  greater  mechanical 
movement  than  in  the  centre  of  the  cable,  and  that  even 
if  they  had  been  placed  in  the  latter  position,  there  is  too 
much  danger  of  their  causing  trouble  to  the  insulation  of 
the  larger  conductors. 

Of  course  it  can  be  theorized  that  had  we  made  the  No. 
14  solid  pressure  wire  of  strands  of  wires  we  would  not 
have  had  the  breakdown,  owing  to  the  break  that  we  did 
have,  possibly  occurring  at  the  point  where  the  solid 
wire  was  jointed  by  an  electrical  weld. 

The  greatest  danger  in  future  with  our  cables  in  the  St. 
Lawrence  River,  and  in  fact  any  rivers  of  this  northern 
climate,  is  from  the  ice  conditions  in  the  spring  of  the 
year.  It  is,  consequently,  absolutely  essential  to  not  only 
protect  the  shore  ends  from  the  action  of  the  ice  grinding 
against  the  cable  itself  near  what  would  be  the  surface 
of  the  river,  but  to  protect  the  cable  as  it  lays  on  the 
river  bottom  where  the  cable  approaches  the  shore  ends. 
This  has  been  shown  by  some  experience  that  we  have 
had  and  that  ex])erience  has  taught  us  that  in  laying  up 
the  cable  to  the  shore  end  where  is,  as  may  be  expected, 
the  greatest  movement  of  ice  down  river,  we  should  ap- 
proach the  shore  within  several  hundred  feet  at  a  point 
about  the  same  distance  down  stream  and  thence  make  a 
detour  of  the  cable  towards  the  terminal  point.  The 
river  depth  at  such  a  distance  from  the  shore  is  invariably 
greater  than  nearer  the  .shore.  As  the  ice  catches  on  the 
bottom  of  the  river  and  rotates  huge  cakes  no  damage  is 
likely  to  ensue  if  the  line  of  the  cable  be  in  the  general 
direction  of  the  movement  of  the  ice.  The  overturning 
cakes  of  ice  will  not  tend  to  catch  in  the  cable  as  they 
would  if  the  cable  be  laid  at  right  angles  to  the  direction 
of  the  flow  of  the  river,  and,  where  it  docs  cross  at  riglit 
angles,  it  would  lay  at  a  point  considerably  below  the 
surface  of  the  river  where  the  ice  will  not  touch  the  cable. 

The  cable  bells,  or  ends,  which  we  have  used  have  prov- 
en very  satisfactory  and  arc  merely  brass  tubes  five  inches 
in  diameter  with  1-8  inch  walls  brought  down  to  a  coni- 
cal shape  with  a  small  hole  of  the  si/.e  of  the  exterior  of 
the  cable,  the  tube  being  two  feet  long  and  flanged,  or 
belled  for  an  inch.  So  that  with  this  cable  end  slipped 
over  the  cable  and  the  insulation  compound  melted  and 
]ioured  in  the  bell  is  completely  filled  between  its  walls 
and  the  four  conductors  separated  as  far  as  possible  at 
etpial  distances  from  each  other  and  about  one  inch  from 
the  mouth  of  the  bell,  the  insulation  compound,  o/okoritc, 
being  brought  to  the  top. 

I  will  say  that  in  our  method  of  laying  this  cable  on 
the  two  occasions  that  we  have  done  so,  we  have  had  the 
u.se  of  a  special  large  reel  capable  of  holding  it  entirely. 
The  reel  is  on  trunnions  geared  about  to  to  I  to  cranks 
on  each  side  of  the  reel,  which  arc  moved  bv  nian  power. 

Our  experience  shows  us  that  it  is  essential  to  lav  the 
cal)le  slowly  in  order  to  be  sure  and  follow  every  indenta- 
tion in  the  river  bed,  as,  in  the  drop  of  170  feet,  which  is 
the  depth    at    some    points  of  the  St.  Lawrence  River 


where  our  cable  is  situated,  more  time  is  necessary  for 
the  cable  to  be  laid  on  the  bottom  of  the  river  than 
what,  at  first  thought,  might  be  considered  possible. 

Briefly,  our  experience  is  to  never  put  conductors  of  ma- 
terially different  sizes  within  the  same  armored  cable, 
and  also  to  be  very  careful,  in  our  climate,  of  the  shore 
ends.  « 

The  No.  2  cable,  which  we  are  about  to  lay,  has  nearly 
twice  as  heavy  armor  as  the  No.  i,  as  it  will  have  No. 
4  B.  W.  G.  instead  of  No.  6  B.  W.  G.  galvanized  steel 
wire  spirally  served  on  the  cable,  as  in  the  river  between 
Quebec  and  Levis  there  are  four  other  cables  of  the  tele- 
graph and  telephone  companies,  and  as  the  gentleman  who 
assists  us  in  our  cable  laying  operations  has  charge  of 
similar  work  for  the  telephone  and  telegraph  companies, 
we  are  able  to  say  that  the  problem  of  laying  a  100  pair 
telephone  cable  is"  a  different  proposition  from  laying  a 
two-pair  cable  of  an  electric  power  company,  weighing 
seven  pounds  per  foot. 

For  protection  against  static  discharges,  and  lightning 
entering  the  cable  to  ground,  we  are  using  G.  E.  light- 
ning arresters  on  each  conductor,  and  with  success. 

One  effect  of  cable  transmission  is  very  noticeable  and 
that  is  the  smoothing  out  of  the  voltage  variations.  The 
output  end  of  the  cable  presents  a  smoother  record  curve 
than  the  in-put  end.  The  cable  is  a  condenser  into  which 
energy  is  pushed  and  the  surplus  energy  overflows. 

We  also  find  a  curious  inductive  effect,  producing  1,300 
volts  on  opposite  leads  of  the  two  jjhases,  although  there 
is  a  difference  in  voltage  between  phases  of  2,200  volts. 

In  cable  repairs  we  use  pure  Para  rubber  tape  several 
inches  wide  and  about  i-32nd  of  an  inch  thick.  Also  a 
mucilage  made  of  pure  rubber  clippings  dissolved  in  gaso- 
lene. The  mechanical  joints  in  the  stranded  conductors 
are  made  in  the  usual  manner,  but  removed  six  or  eight 
inches  from  each  other  along  the  cable  length.  The  pure 
rubber  tape  is  then  laid  on  and  the  foregoing  described 
mucilage  pasted  between  the  rubber  tape  layers.  The 
insulation  joint  is  so  perfect  that  cutting  it  discU)Scs  a 
solid  rubber  covering. 

The  joints  are  then  laid  in  together  as  are  the  cable  con- 
ductors and  wound  with  tarred  jute.  The  armoring  of  a 
cable  joint  is  the  most  difficult  job  mechanically,  but  tiie 
steel  wires  are  intermingled  for  several  feet  and  then 
tightly  brought  upon  the  cable  by  wrappings  of  smaller 
galvanized  steel  wires. 

I  know  that  there  are  some  power  cable  installations  in 
contemplation  and  if  this  paper  suggests  anything  to  the 
minds  of  those  considering  the  subject,  or,  if  I  am  able 
to  answer  any  questions  presented  by  members  or  friends 
of  the  Canadian  Electrical  Association,  I  shall  feel  more 
than  repaid  for  my  slight  effort  in  presenting  this  paper 
in  which  Mr.  Henry  and  Mr.  Read  of  the  Canadian  Elec- 
tric Light  Company  have  had  a  hand. 


SINGLE  PHASE  MOTORS  AS  A  MEANS  OF  INCREAS- 
ING STATION  EARNINGS, 

By  W.  a  Layman. 

.\n  electrical  central  station  with  its  au.xiliarv  distribu- 
tion .system,  is  a  manufacturing  plant,  and  the  sanie  general 
princijjles  of  operation  apply  to  it  as  to  any  other  form  of 
factory.  There  must  be  the  greatest  possible  simplifica- 
tion of  output;  production  must  be  maintained  on  as 
nearly  uniform  basis  as  possible;  and  the  full  productivr 
capacity  must  be  sold,  if  possible.  Economical  operation 
of  central  stations  is  therefore  inevitably  drifting  to 
ward  the  ideal  basis  of  generation  of  one  form  of  current, 
and  the  development  by  every  means  possible,  of  a  liigh 
load  factor.  Further  than  this,  operating  engineers  are 
sjjecifying  the  installation  of  consuming  devices,  which  ;if- 
lord  the  lowest  first  cost,  and  the  simplest  possible  sys 
tem  of  distribution.  The  single  phase  alternating  current 
mottn-  lends  itself  readily  to  the  development  of  this  gen 
eral  scheme  of  economic  production  in  ways  it  is  the  pur- 
pose of  this  ])aper  to  briefly  .set  forth.  The  following 
concise  statement  of  facts  will  be  accepted— the  v/riter  be- 
lieves—by  all  central  station  men  who  are  famili.ir  willi 
the  performance  of  the  single  phase  alternating  current 
motors,  as  built  by  the  Wagner  Electric  Mfg.  Co. 

1st.  The  single  phase  motor  has  reached  a  high  stage  of 
mechanical  and  electrical  development,  and  is  ti-dav  thoi- 
oughly  reliable  .  for  all  kinds  of  power  service,  not  in- 
volving frequent  starting  and  stopping,  and  speed  varia- 
tion. 

2nd.  The  average  single  phase  motor  is  equal  in  its 
electrical  characteristics  to  the  average  polyphase  motor. 

3rd.  The  single  phase  motor  calls  for  no  larger  degree 
of  inspection  and  maintenance  exjicnse  than  the  poly- 
phase. 

4th.  The  operating  engineer  of  a  large  alternating  cur- 
rent station  would  prefer  an  equipment  of  iiolyphase  gen- 
erators, with  single  phase  distribution  system,  for  ser- 
vice of  all  kinds,  if  possible.  Difference  of  o|)inion  exists 
lietween  operating  engineers  of  polyjihase  plants  as  to  the 
extent  to  which  single  phase  distribution  may  be  judici- 
ouslv  emjiloyed,  based  upon  the  results  obtainable  with 
single  phase  motors. 
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5th.  The  operating  engineer  of  a  sniall  station  would 
prefer  single  phase  generators,  and  single  phase  distribii- 
lion  exeliisively. 

The  wnler  of  this  paper  is  an  advocate  of  the  loUow 
ing  arrangement  of  station  service: 

(a)  For  large  plants.  Polypha.se  generators,  wilh 
switchboard  arranged  for  oi)crating: 

1st.  Polyphase  feeders  for  all  large  power  and  rotaiv 
converter  service. 

2nd.  Single  phase  feeders  for  all  general   lighliiig  scr- 
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HORSE-POWER. 

Fig.  I- 

Cur\-es  showing  excess  of  first  cost  of  transformers  for  mul- 
tiphase motors  as  compared  with  single  phase. 

(These  curves  are  based  on  price  list  of  one  of  the  large 
companies. ) 

vice,  and  for  all  small  power  work,  the  switchboard  facil- 
ities being  such  that  any  single  phase  feeder  may  be 
switched  to  either  phase  of  the  generator  busses. 

3rd.  Independent  feeder  regulators  for  all  polyphase  as 
well  as  single  phase  feeders. 

( b )  For  small  stations.  Either  polyphase  generators 
with  single  phase  feeders,  which  may  be  thrown  by  the 
proper  switchboard  devices  to  either  phase  of  the  genera- 
tor, and  each  feeder  provided  with  independent  pressure 
regulator;  or  single  phase  generators,  with  single  phase 
feeders,  each  feeder  being  operated  with  independent  pres- 
sure regulator. 

This  i)olicy  with  respect  to  station  and  distribution 
equipment  is  advocated  on  the  conviction  that  the  single 
phase  motor  has  come  to  stay,  and  that  it  affords  an  alter- 
nating current  central  station — polyphase  or  single  phase— 
the  ideal  means  of  distributing  small  power.  There  may 
be  a  difference  of  opinion  between  the  writer  and  central 
station  engineers  as  to  the  scope  of  the  term  "small 
power,"  but  in  the  writer's  belief  it  is  a  generally  con- 
ceded fact  that  the  single  phase  motor  is  the  centril  sta- 
tion man's  best  instrument  to  economical  power  service 
up  to  units  of  a  certain  magnitude.  The  writer  believes 
single  phase  motors  should  receive  preference  of  the  oi^er- 
ating  engineer  of  multiphase  stations,  up  to  units  of  at 
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Fig.  2. 

Curves  showing  excess  of  transformer  losses  for  multiphase 
motors  as  compared  with  single  phase. 

least  15  H.P.  capacity,  and,  in  selected  in.stances,  rp  to 
units  of  even  35  H.P.  capacity.  The  limit  of  size  is  fixed 
naturally  by  the  unbalancing  effect  produced  between 
phases  of  the  polyphase  system.  I'olyphase  stations  of 
the  writer's  knowledge  are  successfully  operating  su.gle 
phase  motors  of  35  H.P.  Single  phase  stations  with  in- 
dividual generators  not  exceeding  75  K.  W.  capacity,  arc 
also  successfully  operating  with  single  phase  motors  of  30 
H.P.  each. 

The  justification  for  the  use  of  single  phase  motors  by 
polyphase  plants  arises  from  the  lower  first  cost  of  in- 


dividual power  installations,  and  also  the  higher  effici- 
ency in  small  units  of  these  installations.  As  illustrating 
the  high  first  cost  in  step-ilown  transformers  alone,  for 
polyphase  motors,  as  compared  with  single  phase  motors, 
vour  attention  is  called  to  Fig.  I,  and  as  illustrating  the 
high  core  losses  of  step-down  transformers  for  polyphase 
motors,  as  compared  with  single  phase  motors,  your  at- 
tention is  called  to  Fig.  2. 

The  curves  in  these  two  figures  are  plotted  on  the  basis 
of  standard  sizes  of  step-down  transformers  now  prevail- 
ing, and  the  sizes  of  transformers  required  under  the  var- 
ious conditions  of  service  are  those  shown  in  the  follow- 
ing table: 

TRAN.SFORMRRS  REQUIRED 


H  P  of 

single 

2-Pha,se 

.S-Phase 

3-Phase 

Motor 

Phase 

2-Trans. 

2-Trans. 

3-Trans. 

I 

I-I  KW 

2-  .6KW 

2-  .6KW 

3-  .6KW 

2 

1-2  " 

2-1.  " 

2-1.5  " 

3-1  " 

3 

1-3  " 

2-1.5  " 

2-2  " 

3-1  " 

4 

1-4  " 

2-2  " 

2-2.5  " 

3-1-5  " 

5 

1-5  " 

2-2.5  " 

2-3  " 

3-2  " 

1% 

1-7.5  " 

2-4  " 

2-4  " 

3-2-5  " 

10 

I-IO  " 

2-5  " 

2-5  " 

3-4  " 

15 

1-15  " 

2-7-5  " 

2-10  " 

3-5  " 

20 

r-2o  " 

2-10  " 

2-15  " 

3-7-5  " 

25 

1-25  " 

2-15  " 

2-15  " 

3-10  " 

30 

1-30  " 

2-T5  " 

2-20  " 

3-10  " 

40 

,  1-40  " 

2-20  " 

2-25  " 

3-15  " 

When  the  increased  cost  of  polyphase  line  construction 
is  taken  into  consideration,  there  becomes  quite  evident  a 
material  advantage  for  the  single  phase  motor,  even 
though  the  first  cause  of  the  motor,  as  compared  with  a 
polyphase  motor  of  the  same  size,  may  be  somewhat  in 
excess  of  the  polyphase  motor.  There  is  a  rapidly  devel- 
oping tendency  toward  the  installation  of  single  phase 
motors,  on  polyphase  stations,  and  as  the  possibilities  ol 
the  single  phase  motor  as  to-day  built  are  becoming  bet- 
ter understood,  it  is  the  writer's  opinion  the  use  of  single 
phase  motors  will  grow  with  even  greater  rapidity.  An 
instance  recently  occurred  in  which  the  contracting  de- 
partment of  a  large  company  agreed  to  supply  polyphase 
current  for  50  1-2  H.P.  polyphase  motors  to  be  located  in 
retail  stores  at  isolated  points  on  the  distribution  sys- 
tem. Each  motor  required  an  equipment  of  two  step- 
down     transformers.     Upon  installing  the  first  motor  it 
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was  found  the  idle  transformer  losses  exceeded  the  effect- 
ive load  on  the  motor,  and  it  is  needless  to  say  the  oper- 
ating department  declined  to  carry  out  the  contract  made 
by  the  contracting  department,  and  insisted  upon  the 
substitution  of  single  phase  for  the  polyphase  motors. 

Great  development  has  been  made  in  the  application  of 
single  phase  motors  by  using  non-inductive  starting  boxes 
for  holding  down  the  starting  current.  These  boxes  con- 
form in  general  character  to  the  usual  direct  current  mot- 
or controlling  rheostats.  By  their  use  motors  of  larger 
capacity  may  be  used  judiciously  without  injurious  un- 
balancing effects  on  polyphase  sj-stems.  The  single  phase 
motor  built  by  the  Wagner  Electric  Mfg.  Co.  possesses  a 
starting  torque  characteristic  when  starting  rheostat  is 
not  used,  as  illustrated  in  the  broken  curve  in  Fig.  3. 

Instances  are  exceedingly  rare  where,  torque  of  this  great 
magnitude  is  necessary  to  successfullv  start  the  load. 
Therefore  a  starting  rheostat  may  be  used  and  starting 
current  held  down  to  a  low  limit  without  sacrificing  the 
necessary  starting  torque  required  for  the  usual  installa- 
tion. Fig.  3  illustrates  a  test  made  by  one  large  com- 
pany, in  which  full  load  torque  was  maintained  from 
lest  to  full  speed,  without  the  current  exceeding  at  any 
time  the  full  load  current.     This  is  a  better  result  than 
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will  be  developed  by  the  average  motor,  the  manufactur- 
ers of  the  Wagner  motor  not  claiming  to  be  able  to  start 
full  load  torque  in  much  less  than  125  per  cent,  of  full 
load  current. 

It  is  not  necessary  to  dwell  at  any  length  upon  the  de- 
sirability of  actively  canvassing  for  motor  load.  Cana- 
dian stations  are  perhaps  in  advance  of  the  average  Amer- 
ican companies  in  having  for  a  number  of  years  endeavor- 
ed with  great  activity  to  secure  a  large  load  factor.  The 
writer  therefore  believes  that  the  operating  engineer  at- 
tending this  convention  will,  without  entering  into  the 
discussion  in  greater  detail,  accept  this  statement^that 
the  single  phase  motor  affords  an  exceedingly  useful  ad- 
junct to  the  development  of  larger  station  earnings,  by 
not  only  taking  care  of  one  form  of  business,  which  it 
has  hitherto  been  difficult  to  take  on,  namely,  the  isolat- 
ed power  customer^but  also  by  enabling  the  handling  of 
a  larger  power  business,  even  in  the  concentrated  business 
districts  at  a  lower  first  cost  of  installation,  and  there- 
fore on  the  basis  of  a  larger  percentage  of  profit  per 
horse  power  installed. 

In  concluding  this  paper,  and  for  the  benefit  of  those 
who  are  not  especially  familiar  with  the  Wagner  single 
phase  motor,  a  description  of  that  motor  may  prove  of 
interest. 

A  great  amount  of  time  and  thought  has  been  devoted 
to     the    production  of  a  commercially  successful  single 


the  commutator,  and  thereafter  the  armature  revolves, 
performing  its  function  in  a  manner  quite  similar  to  the 
ordinary  polyphase  motor.  The  motor  is  shown  in  cross 
section  in  Fig.  4. 

The  perfection  of  mechanical  and  electrical  design  of  this 
motor  is  evidenced  by  its  successful  operation  over  a  period 
of  a  number  of  years  on  almost  all  the  leading  central 
station  systems  of  distribution.  That  the  commutator  ar- 
rangement meets  satisfactorily  the  requirements  of  the 
service  is  evidenced  by  the  fact  that  the  Wagner  Com- 
pany has  been  building  this  form  of  motor  for  almost 
six  years,  and  has  not  supplied  up  to  the  present  time 
more  than  half  a  dozen  renewal  commutators,  and  this 
limited  number  of  commutators  was  supplied  to  a  single 
customer,  who  had  installed  a  number  of  30  H.  P.  mo- 
tors to  perform  a  special  service  involving  an  enormous 
number  of  stoppages  daily. 

At  a  number  of  conventions  enquiry  has  been  made  as 
to  the  number  of  motors  small  stations  can  successfully 
operate.    Instances  are  on  record  as  follows: 

One  station,  having  a  75  K.W.  generator  has  installed 
100  H.P.  in  single  phase  motors.  Another  with  180  K.W. 
in  generators,  has  140  H.P.  in  single  phase  motors,  and  a 
third  with  75  K.W.  generator  capacity,  has  45  H.  V.  in 
motors.  This  form  of  motor  adapts  itself  to  all  the  usual 
kinds  of  small  power  work,  such  as  pumping  service,  air 
compressors,  printing  presses,  blowers,  and  small  factory 


A— Pillow  Block  Cap. 
B— Oil  Cover. 
C — Rocker  Arm. 
D— Spring  Nut  Key. 
E— Spring  Nut. 
F — Adjustment  Stud. 
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Fig.  4.    Cross  Strction  Open  Type  Motors. 


G — Brush  Holder  Spring. 

H — Carbon  Brush. 

1— Spring  Barrel. 

J — Brush  Holder. 

K — Short  Circuiting  Ring. 

ly— Commutator. 


M— Terminal  Cable. 
N— Pillow  Block. 
O— Oil  Cock. 
P — Rocker  Arm  Tube. 
Q— Spring  Barrel  Ring. 
R — Govern  or  Spring. 


S— Field  Clamp. 

T— Uowel  Pin. 

U— Governor  Weight  Pin. 

V — Governor  Weight. 

W— Shaft. 

X— Strap  Bolt. 


phase  motor.  Early  efforts  to  produce  such  a  motor 
were  broadly  confined  to  two  characteristic  typesi — the 
synchronous  motor,  and  second,  the  direct  current  motor, 
slightly  modified  to  operate  on  alternating  current.  These 
efforts  proved  futile  and  no  large  degree  of  success  in  the 
production  of  a  single  phase  motor  was  attained  until 
the  present  form  of  induction  motor,  built  by  the  Wagner 
Electric  Mfg.  Co.  was  placed  upon  the  market.  The  mo- 
tor consists  essentially  of  a  primary  or  stationary  ele- 
ment, commonly  referred  to  as  the  "field,"  and  a  second- 
ary, or  revolving  element,  commonly  referred  to  as  the 
"armature."  These  elements  arc  entirely  independent  of 
each  other.  The  current  from  the  source  of  supply  is  fed 
into  the  field,  and  this,  induces  all  currents  set  up  in  the 
armature  windings.  In  general  terms,  the  armature  may 
be  said  to  be  of  the  well-known  direct  current  form,  a 
progressive  winding  being  connected  to  a  radial  commu- 
tator in  the  usual  direct  current  armature  fashion.  Brushes 
are  provided  wliich,  under  usual  circumstances,  are  short- 
circuited  through  the  rocker  arm,  carrying  them.  In  ad- 
dition to  these  brushes  there  is  placed  within  the  annular 
opening  of  the  commutator  a  short  circuiting  device,  ccn- 
trifugally  contfollcd,  the  purpose  of  which  device  is  to 
completely  .short-circuit  the  commutator,  and  througli 
the  commutatdr,  the  armature  windings,  when  the  arma- 
ture has  attained  a  predetermined  speed  of  rotation.  The 
motor  is  desighed  to  operate  in  two  distinct  ways.  First, 
with  one  combination  of  elements  at  starting,  and  sec- 
ond, with  another  combination  of  elements  in  the  running 
condition.  In  starting,  the  induced  currents  of  the  arma- 
ture windings  are  given  a  directional  control  through  the 
brushes  which  results  in  a  rapid  acccllcration  of  speed,  up 
to  what  may  be  termed  the  normal  operating  speed.  At 
this  point  the  centrifugal  device  cotncs  into  play,  forcing 
the  short-circuiting  links  into  the  annular  coitimutator 
opening.     Simultaneously  the  brushes  are  removed  from 


driving,  coffee  mills,  'belted  elevators,  storage  battery  charg- 
ing, through  the  medium  of  motor-generator  sets,  etc.  The 
type  of  single  phase  motor  built  by  the  Wagner  Electric 
Mfg.  Co.  at  the  present  moment  is  limited  in  application  in 
only  two  ways,  first,  in  the  handling  of  work  requiring  a 
variation  of  speed,  and  second,  in  the  handling  of  work 
calling  for  a  great  number  of  starts  daily. 


HIGH  TENSION  TRANSFORMERS. 

Rv  J.  W.  Fari.i:v 

In  a  complete  high  voltage  electrical  power  installation 
there  are  three  di.stinct  elements.  These  arc:  1st,  The  gen- 
erating plant;  2nd,  the  transmission  line  with  its  raising 
and  lowering  transformers;  and  3rd,  the  apparatus  for  the 
distribution  and  application  of  the  transmitted  power. 

Eacli  of  these  divisions  has  its  peculiar  problems  which 
must  be  met  and  solved,  and  each  has  its  own  special 
features.  The  first  and  third— the  generating  and  distrib- 
uting elementsi— have  received'  more  attention,  perhaps, 
than  the  second — the  transmission  system.  This  is  doubt- 
less due  to  the  fact  that  the  rules  and  precedents  govern- 
ing the  construction  of  a  complete  high  tension  system 
are  not  so  well  codifiod  and  as  thoroughly  understood  as  is 
the  case  in  most  other  branches  of  electrical  engineering  Tho 
high  tension  installations  already  in  successful  operation 
liave  been  designed  and  built  by  busy  men  who  have  not 
found  time  to  lay  before  tlie  public  the  valuable  experience 
which  they  have  acquired. 

The  present  transmission  line,  with  its  raising  and  low- 
ering transformers,  constitutes  the  link  between  the  genera- 
tor, which  may  be  located  at  some  place  where  power  is 
cheap,  and  the  motor  or  rotary  converter  situated  at  the 
point  where  the  energy  is  to  be  utilized. 

It  is  axiomatic  that  with  a  givcti  cost  of  conductor  atid 
given  loss  the  distance  to  which  power  can  be  trans- 
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iiultcd  depends  upon  tlie  voltage.  To  liiise  the  voltage  to 
the  ligure  demuiidcd  for  econoniical  transmission,  and  then 
to  lower  it  to  a  pressure  adapted  lor  rotary  converters, 
motors  or  lights,  is  the  function  of  the  high  tension  trans- 
former, and  it  is  on  this  account  that  it  plays  so  import- 
ant a  part  in  the  consideration  and  design  of  a  long  dis- 
tance system  of  transmission. 

The  great  progress  in  electrical  power  transmission 
Mhich  has  occurred  in  the  past  few  years  is  due  in  a  mea- 
sure to  the  advance  made  in  the  science  of  designing  gen- 
erators and  uiotors  and  in  the  art  of  manufacturing  them. 
It  is,  however,  the  development  of  the  transmission  sys- 
tem itself  and  especially  of  its  high  tension  transformers 
which  is  the  criterion  of  the  great  advance  now  being 
made  in  the  electrical  field. 

In  1S91  the  company  with  which  1  am  associated  fur- 
nislied  transformers  for  the  first  long  distance  transmis- 
sion installation  in  America.  This  was  a  10,000  volt 
system  between  Pomona  and  San  Bernardino,  Cal.  The 
groups  of  raising  and  lowering  transformers  were  made 
up  of  twenty  separate  units,  each  wound  for  a  high  ten- 
sion voltage  of  500,  the  high  tension  windings  being  con- 
nected in  series  for  10,000  volts.  The  object  of  this  was 
to  divide  the  full  voltage  among  many  units,  in  order  to 
insure  adequate  insulation  between  the  coils  and  ground 
was  obtained  by  heavy  wrappings  of  insulating  material 
and  bv  the  use  of  oil. 

In  1S95  experiments  were  undertaken  on  a  high  tension 
transmission  line  installed  at  TuUuride,  Colo.  Voltages  as 
high  as  60,000  were  used  and  a  great  deal  of  valuable 
qualitative  data  was  obtained.  These  tests  were  contin- 
ued later  upon  an  experimental  high  tension  line  at  llie 
Weslinghouse  Company's  Works,  East  Pittsburg,  when  a 
long  and  careful  series  of  measurements  was  made  under 
varying  conditions. 

The  manufacture  of  high  tension  transformers  has  been 
going  on  continuously  for  several  years  and  on  the  whole 
so  successful  has  been  their  operation  and  so  marked  have 
been  the  improvements  in  the  design  and  construction  of 
the  higher  voltage  transformers,  that  to-day  consulting  en- 
gineers and  prospective  builders  of  transmission  lines  have 
become  accustomed  to  the  use  of  voltages  of  40,000  and 
50,000,  and  are  seriously  considering  voltage  as  high  as 
60,000.  No  little  confidence,  of  course,  has  been  establish- 
ed by  the  successful  operation  of  several  high  voltage  sys- 
tems in  the  West,  notably  the  plant  of  the  Missouri  River 
Power  Company,  which  tran.smits  energy  at  50,000  volts 
from  Canyon  Ferry  to  Helena  and  Butte,  distances  of  17 
and  65  miles  respectively. 

Mention  is  so  frequently  made  to-day  of  transmission  at 
voltages  in  the  vicinity  of  50,000,  and  so  many  projects 
are  being  planned  which  embody  transmission  lines  of  ap- 
proximately this  voltage,  that  the  successful  inauguration 
early  this  year  of  a  50,000  volt  line  almost  one  hundred 
miles  in  length  did  not  attract  the  attention  it  would 
have  done  even  twelve  months  ago.  I  refer  to  the  trans- 
mission system  of  the  Shawinigan  Water  and  Power  Co., 
extending  from  Shawinigan  Falls  on  the  St.  Maurice 
River,  P.  Q.,  to  Maissonneuve,  a  suburb  of  Montreal. 
Since  the  middle  of  February  this  line  has  been  delivering 
energy  generated  at  Shawinigan  Falls  to  Montreal,  ninety 
miles  distant,  at  a  pressure  of  50,000  volts.  From  the 
time  this  line  was  first  thrown  into  service  no  shut- 
downs whatever  have  occurred.. 

The  generating  plant  and  the  transmission  line  each 
merit  detailed  description.  It  is  the  purpose,  however,  of 
this  paper  to  describe  only  the  transformers  as  typical  of 
the  latest  and  best  engineering  practice  in  the  design  of 
high  tension  apparatus. 

The  raising  transformers  are  designed  to  step  up  from  the 
generator  pressure,  2,200  volts  two-phase,  to  50,000  volts 
three-phase.  The  lowering  transformers  step  down  from 
44,000  volts  three-phase  (  allowance  being  made  for  a  line 
drop  of  12  per  cent. )  to  2,400  volts  three-phase,  two  trans- 
formers being  connected  in  "T."  Taps  for  86.7  per  cent,  are 
provided  in  both  the  high  tension  and  the  low  tension 
windings;  since  two  transformers  connected  in  this  way 
have  a  slightly  higher  efficiency  and  a  better  regulation 
than  they  would  if  connected  either  in  "V"  or  in  "T" 
with  the  full  windings  of  both  transformers  in  use. 

No  reference  has  as  yet  been  ma4e  to  the  capacity  of 
either  the  raising  or  lowering  transformers.  In  the  rating 
of  these  units  lies  one  of  their  special  features,  well  worth 
mentioning  at  this  time. 

The  generating  plant  at  Shawinigan  Falls  was  designed 
with  the  idea  of  furnishing  power  at  2,200  volts  to  indus- 
trial establishments  in  the  immediate  vicinity.  For  the 
power  service  contemplated  a  frequency  of  30  cycles  was 
chosen. 

When  the  plans  for  the  transmission  lines  to  Montreal 
were  made  it  was  decided  to  use  the  30  cycle  generators 
already  installed,  transmitting  at  that  frequency  and 
changing  at  Montreal  to  the  frequency  in  use  there  ( 60 
cycles)  by  means  of  motor-generator  outfits.  Future  con- 
tingencies were,  however,  kept  in  mind  and  it  seemed  ad- 
visable to  have  the  high  tension  transformers  so  built 
that  at  a  later  date,  if  desired,  60  cycle  generators  could 
be  installed  at  Shawinigan  Falls  and  the  company's  Mont- 


real customers  supplied  with  60  cycle  current  direct  from 
the  secondaries  of  the  step-down  transformers.  In  fine, 
the  transformers  were  to  be  designed  for  operation  at 
either  30  or  60  cycles. 

This  was  done  in  the  following  manner:  A  design  was 
made  for  a  30  cycle  transformer  of  the  specified  capacity 
(1,110  K.  W.  for  the  raising^and  1,000  K.  W.  for  the  low- 
ering )  ,  the  characteristics  being  such  that  high  efficiency 
and  good  regulation  would  be  obtained.  Both  high  ten- 
sion and  low  tension  windings  were  made  in  two  equal 
parts,  with  terminals  arranged  for  either  series  of  multi- 
ple connection. 

For  30  cycles  the  windings  were  designed  to  be  con- 
nected in  series.  For  60  cycles,  however,  the  two  parts 
were  to  be  connected  in  multiple,  the  same  voltage  being 
applied  to  but  half  the  number  of  turns.  The  result  of  this 
is  that  while  each  part  will  carry  the  same  amount  of 
current  as  with  the  30  cycle  connection,  the  two  parts 
together  will  deliver  twice  the  amount  of  current  with 
the  same  copper  loss  and  at  the  same  voltage  as  before, 
thereby  doubling  the  capacity  of  the  transformer. 

Thus  while  the  raising  transformers  have  a  capacity  of 
1,110  K.  W.  for  30  cycle  operation,  tliey  are  rated  at  2,- 
220  K.  W.  for  60  cycles  and  the  lowering  transformers  are 
likewise  rated  at  1,000  K.  W.  and  2,000  K.  W.  for  30  and 
60  cycles  respectively. 

Operating  at  60  cycles  the  transformers  will  deliver 
their  rated  output  (2,200  K.  W.  )  with  an  ohmie  drop 
only  one-half  of  that  for  full-load  at  30  cycles.  The  induc- 
tive drop  will  be  the  same  under  either  condition.  The  regu- 
lation, therefore,  at  60  cycles  is  better  than  at  30  cycles, 
the  exact  figure  in  the  case  of  the  raising  transformer  be- 
ing for  loads  having  a  power  factor  of  100  per  cent,  the 
extremely  low  value  of  0.376  per  cent. 

With  the  number  of  cycles  increased  by  100  per  cent,  and 
the  number  of  effective  turns  decreased  by  the  same  am- 
ount, the  flux  density  in  the  magnetic  circuit  will  be  the 
same,  the  loss  per  cycle  being  slightly  more  at  the 
higher  frequency  than  at  the  lower.  The  iron  loss  is,, 
therefore,  a  little  more  than  double  at  60  cycles.  Its  per- 
centage value,  however,  is  increased  but  very  little.  The 
accompanying  efficiency  and  regulation  curves  will  show 
clearly  the  effects  of  the  different  arrangements  upon  the 
performance  of  the  transformer. 

In  the  preliminary  consideration  of  these  transformers, 
there  was  but  little  choice  concerning  the  general  type  to 
be  employed.  With  the  construction  used  at  present  in 
the  air  blast  transformers,  the  limit  of  its  voltage  is  in 
the  neighborhood  of  25,000  or  30,000.  The  oil-insulated 
transformer,  however,  has  been  built  for  voltages  far  in 
excess  of  those  now  in  commercial  use,  so  that  the  volt- 
age of  transmission  lines  of  the  future  will  not  be  deter- 
mined by  the  limitations  of  the  transformers. 

For  voltages  above  30,000,  tlien,  we  are  safe  in  saying 
that  the  feature  of  oil  insulation  is  essential.  For  trans- 
formers of  small  capacity  the  cases  may  be  designed  with 
a  surface  of  such  an  area  that  natural  radiation  will  keep 
the  temperature  of  the  transformer  at  some  conventional 
figure.  The  cost  of  this  radiating  surface  increases,  how- 
ever, as  a  high  power  of  the  increase  in  capacity,  so  that 
for  large  transformers  recourse  must  be  had  to  artificial 
cooling  of  some  kind. 

In  the  Shawinigan  transformers  the  heat  is  removed 
from  the  oil  by  means  of  the  conventional  cooling  coils, 
through  which  water  is  circulated.  These  coils  are  of 
brass  tubing  and  have  no  joints  nor  connections  of  any 
kind  inside  the  case,  so  that  the  danger  of  leaks  is  re- 
duced to  a  minimum. 

The  Shawinigan  transformers  are  placed  in  an  upright 
position  in  boiler  iron  cases.  A  more  detailed  descrip- 
tion of  these  cases  will  be  given  later.  Both  high  tension 
and  low  tension  leads  are  brought  out  through  the  case 
iron  tops,  long  specially  made  tubes  of  fullerboard  and 
mica  being  used  for  the  high  tension  conductors. 

The  coils  of  these  transformers  are  wound  up  in  sec- 
tions of  only  one  turn  per  layer.  The  turns  are  well  in- 
sulated from  each  other  and  the  several  coils  and  sec- 
tions are  protected  by  wrappings  and  washers  of  heavy 
insulation.  A  very  generous  provision  is  made  for  ventil- 
ating ducts  between  the  sections  and  between  the  laminae 
of  insulations.  There  has  been  a  tendency  in  the  design 
of  some  transformers  to  overlook  the  fact  that  there  are 
losses  generated  in  the  insulation  and  that  in  high  ten- 
sion transformers  some  provision  must  be  made  to  dispose 
of  the  resulting  heat.  Careful  attention  was  given  to 
this  point  in  the  transformers  in  question  and  the  insulat- 
ing material,  as  wll  as  the  copper  itself,  is  kept  at  a 
temperature  only  slightly  higher  than  that  of  the  oil. 
This  point  was  proved  by  careful  exploration  with  ther- 
mometers during  the  tests. 

The  ducts  through  the  windings  are  vertical,  so  that 
when  a  "transformer  is  operated  a  pronounced  chimney  ef- 
fect is  produced,  the  oil  rising  to  the  top  with  such  a  vel- 
ocity that  the  surface  of  the  oil  is  visibly  disturbed. 

The  iron  laminations  are  also  separated  at  frequent  in- 
tervals by  ventilating  ducts,  which  permit  the  oil  to  cir- 
culate to  within  less  than  an  inch  and  a  half  of  every 
part  of  the  magnetic  circuit. 


July,  1903 


THE  CANADIAN  ELECTRICAL  NEWS 


157 


The  low  tension  leads  from  the  coils  are  brought  direct 
to  a  heavy  marble  terminal  board,  so  arranged  with 
studs  and  connectors  that  the  somewhat  complicated  com- 
binations referred  to  earlier  can  be  easily  and  quickly 
made. 

The  terminal  board  for  the  high  tension  leads  presented 
a  more  difficult  jaroblem;  its  solution  was  found,  how- 
ever, in  the  use  of  standard  porcelain  insulators  mounted 
on  inns  and  cross  arms.  Since  the  insulators  are  under 
oil  a  compact  arrangement  was  effected  which  has  the 
merit  of  making  this  one  of  the  strongest  points  in  the 
transformer. 

The  cases  of  all  these  transformers  are  provided  with 
sight  gauges  at  the  top  to  show  the  height  of  the  oil 
level.  Gauges  are  also  placed  at  the  bottom  of  the  case 
in  order  that  the  presence  of  water  may  be  detected. 

A  thermometer  is  furnished  with  each  transformer,  its 
bulb  extending  into  the  oil  just  below  its  surface.  Thi 
thermometer  has  electrical  contact  devices,   whereby  an 
alarm  may  be  sounded  in  case  the  temperature  of  the  oil 
exceeds  any  predetermined  value. 

Too  little  attention  has  ordinarily  been  paid  to  the 
consideration  of  adequate  means  for  handling  large  trans- 
formers. In  some  instances  no  provision  is  made,  a  great 
deal  of  temporary  rigging  being  required  in  order  to  in- 
stall the  transformers  or  to  remove  them  from  their  cases 
for  inspection  or  repair.  Sometimes  a  travelling  crane  is 
provided  which  renders  the  lifting  of  the  transformers 
very  simple.  Both  the  temporary  lifting  device  and  the 
crane,  however,  interfere  very  seriously  with  any  high 
tension  wiring  which  may  be  located  above  the  transfor- 
mers. Inasmuch  as  the  logical  position  for  the  high  ten- 
sion wires  is  overhead,  any  method  of  handling  the  trans- 
formers which  will  not  interfere  with  this  wiring  or 
which  could  be  employed  while  the  wiring  is  alive,  is  of 
decided  advantage. 

Each  of  the  Shawinigan  transformers  is  placed  upon  a 
heavy  cast  iron  base  which  normally  rests  upon  six  flang- 
ed wheels  let  into  the  foundation  proper,  cast  in  the  bot- 
tom of  the  base. 

In  front  of  the  transformers  parallel  with  the  line  in 
which  they  are  placed  is  a  track  on  which  is  a  shifting  or 
transfer  truck  supplied,  in  addition  to  the  four  wheels  on 
which  it  moves,  with  six  wheels  placed  in  exactly  the 
same  manner  as  those  on  the  transformer  foundation. 
When  for  any  reason  a  transformer  is  to  be  removed  from 
its  case,  the  truck  is  run  up  directly  in  front  of  the  trans- 
former, from  which  the  leads  and  piping  have  been  dis- 
connected. The  transformer,  moving  easily  on  the  fixed 
wheels,  is  then  pulled  out  on  the  truck.  The  truck  and 
transformer  may  then  be  moved  to  a  point  beneath  a  ))er- 
manent  hoisting  device. 

If  a  travelling  crane  has  been  installed  for  other  appara- 
tus in  some  other  part  of  the  building,  the  above  scheme 
can  ordinarily  be  employed  to  bring  the  transformer  with- 
in range  of  this  crane. 

A  novel  feature  was  introduced  into  the  design  of  these 
transformers  which  lessens  to  a  great  extent  the  risk  to 
surrounding  property  from  the  presence  of  the  quantities 
of  oil  in  which  the  transformers  are  immersed.  This 
scheme,  which  was  suggested  by  Mr.  R.  D.  Mershon,  in- 
volves the  safe  and  rapid  transfer  of  the  oil  to  a  place  of 
safety  in  case  of  fire  in  the  transformer  building. 

The  transformer  cases  are  made  of  heavy  iron.  The  top 
is  of  cast  iron,  heavily  ribbed  and  arranged  to  bolt  to 
the  tank,  an  air-tight  joint  being  effected  by  means  ot  a 
lead  gasket.  The  manholes  in  the  top  are  also  made  wiih 
air-tight  joints,  and  all  the  leads  and  cooling  coils  are 
brought  out  through  the  stuffing  boxes.  At  the  bottom  of 
the  tank  is  placed  a  large  valve  which  connects  diicct 
with  the  water  mains.  If  a  fire  occurs  in  or  near  the 
building  in  which  the  transformers  are  housed  and  appre- 
hension is  felt  lest  their  cases  be  damaged  and  the  oil  be 
ignited  from  the  heat  of  the  burning  building,  the  emer- 
gency water  inlet  valve  may  be  opened  and  ilie  oW  forced 
out  of  tlie  top  of  the  transformer  int<j  the  sink  liole.  In 
this  place  it  will  be  safe  from  destruction  and  the  ilanger 
of  great  damage  to  surrounding  property  through  tlie  re- 
lease of  hundreds  of  gallons  of  burning  oil  v/ill  I'C  avert- 
ed. The  substantial  construction  of  the  case,  together  with 
the  water  which  will  then  fill  it,  will  protect  the  trans- 
former itself  from  harm,  the  only  damage  liable  to  occur 
to  the  transformer  being  the  wetting  which  it  will  re- 
ceive. A  wet  transformer,  however,  may,  by  proper 
treatment,  without  any  great  difficulty,  be  put  again  into 
condition  for  operation. 

In  the  construction  of  large  high  tension  transformers 
many  serious  problems  are  encountered.  In  addition  to 
the  difficulties  incident  to  the  winding  and  assembling  of 
large  coils,  and  the  care  which  must  be  exercised  in  hand- 
ling the  quantity  of  insulation  required,  the  question  of 
keeping  the  insulation  in  good  condition  during  manufac- 
ture, shipment  and  installation  is  perhaps  one  of  the  most 
important  problems.  The  presence  of  moisture  is  fatal  to 
the  insulating  properties  of  the  best  material  which  can 
be  obtained.  Even  with  tlie  utmost  care  during  manufac- 
ture, a  certain  amount  of  moisture  invariably  finds  its 
way  into  the  insulation.  Some  method  must  be  devised 
then  to  thoroughly  remove  this  before  the  transformers 
can  be  in  the  proper  condition  for  operation. 


Inasmuch  as  it  is  inadvisable  and  impracticable  to  ship 
large  units  in  their  cases  and  under  oil,  the  plans  for  re- 
moving this  moisture  must  comprehend  the  drying  out  of 
the  transformers  at  the  point  of  installation  and  imme- 
diately before  the  oil  is  placed  in  the  cases. 

A  striking  example  of  this  was  presented  by  several  of 
the  transformers  shipped  to  Montreal  and  to  Shawinigan 
Falls.  These  transformers  left  the  States  in  December,  ar- 
riving in  Canada  at  one  of  the  coldest  periods  of  the  win- 
ter. Before  they  arrived  at  their  destination  the  weaiher 
suddenly  moderated  and  the  atmosphere  was  heavily  im- 
pregnated with  moisture.  The  transformers  were,  how- 
ever, at  a  temperature  many  degrees  below  free/.ing  point 
and  on  being  unpacked  were  found  to  be  entirely  covered 
with  a  white  frost  to  a  thickness  of  from  3-8  to  3-4 
inches.  The  weather  continuing  warm,  this  frost  gradu- 
ally melted,  leaving  a  considerable  amount  of  water 
throughout  the  transformers. 

The  manner  in  which  these  transformers  were  success- 
fully dried  out  will  no  doubt  prove  interesting  at  this 
time. 

As  soon  as  possible  the  transformers  were  placed  in 
their  cases  without  oil  and  the  tops  put  in  position.  The 
low  tension  windings  were  short  circuited  through  the 
high  tension  windings.  Thermometers  were  placed  at  those 
points  which  might  be  expected  to  develop  the  highest 
temperature  under  these  conditions  of  heating.  These 
thermometers  were  very  carefully  watched  and  the  current 
was  so  regulated  that  the  actual  maximum  temperature 
remained  in  the  vicinity  of  100  degrees  C.  At  this  tem- 
perature both  oil  and  water  vapors  were  thrown  off  in 
great  quantities. 

Energy  at  500  volts  direct  current  was  available  and 
electric  heaters,  accommodated  to  this  voltage,  were  de- 
signed and  made.  These  heaters  were  enclosed  in  sheet 
iron  boxes  and  connection  was  made  between  them  and 
an  opening  at  the  bottom  of  the  transformer  case  by 
means  of  ordinary  stove  pipe.  The  heaters  delivered  to 
the  transformers  a  great  volume  of  air  heated  to  a  tem- 
perature of  almost  200  degrees  C.  Baffle  plates  were 
placed  inside  the  transformer  cases  so  that  the  hot  blast 
might  not  blow  directly  against  either  the  coils  or  the  in- 
sulation. 

The  hot  air  rose  from  the  bottom  of  the  case  to  the  top, 
pouring  out  of  an  opening  left  in  the  cover.  This  circula- 
tion of  hot  dry  air  tended  to  remove  from  the  inside  of 
the  cas^  the  vapors  expelled  from  the  interior  of  the 
transformer  by  the  heat  generated  there. 

This  process  was  continued  for  several  days.  Measure- 
inents  of  the  insulation  resistance  were  taken  from  time 
to  time  until  the  results  showed  that  the  transformers 
were  in  even  better  condition  than  they  had  been  when 
they  successfully  underwent  the  puncture  and  over-poten- 
tial tests  of  100,000  volts. 

While  the  transformers  were  still  hot  the  oil  was  placed 
in  the  cases  and  an  increased  current  circulated  through 
their  windings.  The  quantity  of  this  current  was  such 
that  the  heat  generated  in  the  windings  was  sufficient  to 
maintain  a  fairly  vigorous  circulation  of  oil  through  the 
interior  of  the  transformer. 

No  trouble  was  encountered  in  bringing  the  transform- 
ers up  to  full  voltage  for  the  first  time  and  nothing  has 
since  arisen  which  indicates  that  the  insulation  is  in  any 
other  than  first-class  condition. 

This  paper  would  not  be  complete  without  at  least  a  re- 
ference to  another  important  Canadian  power  transmis- 
sion. The  Montreal  Light,  Heat  and  Power  Company 
transmits  power  from  its  generating  plant  on  the  Riche- 
lieu River  to  Montreal,  eighteen  miles  distant,  at  25,000 
volts. 

These  transformers  have  the  greatest  capacity  of  any 
transformers  ever  built,  namely,  2,750  K.  W.  The  step 
down  station  of  this  line  is  in  the  heart  of  the  city  of 
Montreal,  and  owing  to  city  ordinances  prohibiting  the 
storage  of  quantities  of  oil  within  the  city  limits,  the 
air  blast  type  was  chosen. 

These  transformers  are  of  tlie  same  general  construction 
as  the  Shawinigan,  except  of  course  that  they  are  not 
placed  in  cases,  hut  are  provided  with  a  neat  cast  iron 
housing.  The  air  is  forced  through  ducts  placed  between 
the  coils  and  between  the  iron  laminations  in  a  manner 
analagous  to  the  natural  circulation  of  oil  through  the 
ventilating  ducts  of  an  oil-insulated  transformer.  The 
amount  of  insulating  material  used  is,  of  course,  greater 
than  in  transformers  of  the  oil  type  designed  for  the 
same  voltage. 

Up  to  the  time  of  the  unfortunate  accident  to  the  dam 
at  Chambly  these  transformers  and  the  transmission  line 
gave  a  service  highlv  satisfactory  in  all  respects. 

In  bringing  this  paper  to  a  close  it  mav  perhaps  be  no 
more  than  fair  to  sav  that  the  .special  emphasis  laid  upon 
the  transformers  of  the  Shawinigan  Water  Pow^r  Com- 
pany is  dne  to  the  fact,  not  generally  realized,  th.it  the 
Shawinigan  transmission  system  stands  as  chief  of  the 
three  most  prominent  long  distance,  high  voltage  svsterns 
in  the  world,  exceeding  one  of  them  in  voltage  and  one  in 
length  of  line;  and  to  the  fact  that  these  transformers 
present  the  latest  and  best  features,  electrical  and  me- 
chanical, of  good  transformer  design. 
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BOILER  INSPECTION. 

The  last  animal  report  of  the  Inspector  of  Factories 
for  Ontario  contains  the  followinij-  chapter  on  "  Boiler 
Inspection,"  over  the  siijnature  of  Mr.  James  T.  Burke: 

Tlioroiii^h  boiler  inspection  is  only  possible  under 
ijovernnient  supervision  ;  while  we  have  some  powers 
under  Section  20  (g)  of  the  Ontario  Factories  Act,  yet 
we  occasionally  receive  reports  of  boiler  explosions 
which  do  not  apply  under  the  Act.  A  boiler  explosion 
usually  carries  with  it  a  loss  of  life,  as  well  as  destruc- 
tion of  property,  and  1  would  recommend  that  the  law 
be  so  amended  that  all  boilers  in  the  Province  of  On- 
tario be  inspected  and  tested  by  some  authorized  repre- 
sentative persons,  who  will  follow  the  modern  practice 
of  ascertaining  whether  boilers  are  safe  in  places  which 
do  not  come  under  Section  20  of  the  Factories  Act  or 
the  Boiler  Inspection  Company  of  the  province. 

Boiler  inspection  is  usually  regulated  under  the  fol- 
lowing order  : 

No.  I.  Hydrostatic  tests. 

No.  2.  External  inspection. 

No.  3.  Internal  inspection. 

The   Hydrostatic  tests  consist  in  applying  a  cold 
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water  pressure  to  a  boiler  that  is  completely  filled  with 
wafer,  after  which  the  inspector  looks  the  boiler  care- 
fully over  in  all  parts  to  see  if  there  are  any  signs  of 
leakage,  or  distress  of  any  kind.  This  test  is  usually 
applied  to  new  boilers  or  boilers  that  have  undergone 
extensive  repairs.  This  test  is  not  considered  to  be 
injurious  to  a  boiler  when  it  is  applied  by  a  man  with 
good  judgment.  The  hammer  test  is  recommended 
also  when  it  can  be  applied. 

External  boiler  inspection  is  made  by  looking  the 
boiler  over  from  outside  to  make  sure  that  the  attend- 
ants are  not  running  it  at  a  higher  pressure  than  is 
allowed,  that  he  is  carrying  plenty  of  water  in  the 
boiler,  that  the  safety  valve  will  blow  off  freely  and  at 
the  pressure  it  is  allowed,  that  the  water  gauges  are  in 
safe  condition,  that  the  boiler  is  not  showing  any  signs 
of  leakage  or  any  bulges  over  the  fire  sheet,  or  signs  of 
distress  of  any  kind. 

Internal  boiler  inspection,  or  hammer  tests,  as  they 
are  sometimes  called,  is  made  by  the  inspector  entering 
the  boiler  through  the  manhole  and  looking  the  inside 
over  carefully  as  well  as  the  outside  of  the  boiler. 
Among  the  things  that  he  has  to  look  out  for  are  these; 


A  deposit  of  sediment  or  muddy  matter,  hard  incrusta- 
tion or  scale  on  the  tubes  and  plates,  corrosion  of  any 
part  of  the  boiler,  both  inside  and  outside  fractures  of 
the  plates,   heads,  headers,   etc.,  leakage  around  the 


Mr.  K._  B.  Thornton, 
First  Vice-President  Canadian  Electrical  Association. 


tube  ends,  seams,  and  all  other  places  where  such  leak- 
age is  possible,  defective  bracing  of  the  flat  parts  of  the 
boiler,  grooving  of  the  plates  or  heads,  burned  or  blis- 
tered parts,  defective  accessories  of  all  kinds,  water 
gauges,  feed  pipes,  blow  pipes,  steam  pressure  gauges 
and  safety  valves. 

We  frequently  find  that  a  steam  gauge  has  not  been 
tested  for  several  months,  which  is  wrong  on  account 
of  the  delicacy  of  its  construction  ;  a  great  deal  de- 
pends upon  its  accuracy.  Moreover,  safety  valves  are 
sometimes  found  weighed  down  with  scrap  material, 
and  they  occasionally  stick,  when  it  is  difficult  to  tell 
whether  the  gauge  or  pop  is  correct.    Such  incidents 


Mr.  a.  a.  Wright, 
Second  Vice-President  Canadian  Electrical  Association. 


as  these  help  to  explain  some  of  the  unaccountable 
boiler  explosions,  which  upon  subsequent  investigation 
have  shown  neither  low  water  nor  bad  stay-bolts. 
Owners  should  purchase  the  very  best  steam  pressure 
gauges  which  is  the  general  practice,  and  they  should 
be  tested  frequently  while  in  use.  With  the  gauge 
correct,  the  safety  pop  valves  should  be  frequently  set, 
and  any  sticking  should  receive  prompt  attention 
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AMERICAN  INSTITUTE  OF  ELECTRICAL 
ENGINEERS. 

The  twentieth  annual  convention  of  the  American 
Institute  of  Electrical  Engineers  was  held  at  Niagara 
Falls,  N.  Y.,  from  June  29th  to  July  3rd.  Not  only 
was  there  a  record  attendance,  but  the  whole  week  was 
a  continual  round  of  business  and  pleasure  combined. 
Over  five  hundred  of  the  foremost  electricians  on  the 
continent  registered  in  the  first  two  days  alone.  Re- 
presentatives were  present  from  Great  Britain,  France, 
Belgium,  Germany  and  Canada. 

The  headquarters  of  the  convention  were  at  the  Cat- 
aract House,  whilst  the  various  business  sessions  were 
held  at  the  Natural  Food  Company's  Hall. 

The  large  number  of  distinguished  men  present  in- 
cluded representatives  from  Cornell  University,  the 
University  of  Illinois,  Iowa  State  College,  Lehigh  Uni- 
versity, University  of  Missouri,  Ohio  State  University, 
Pennsylvania  State  College,  Purdue  University,  and 
the  Western  University  of  Pennsylvania.  Cornell  and 
Purdue  were  in  special  evidence. 

The  first  included  an  address  from  the  President, 


Charles  F.  Scott,  Plttsbur^-h,  Pa., 
President  American  Institute  Electrical  Engineers. 


Chas.  F.  Scott,  of  Pittsburg,  addresses  of  welcome 
from  the  Mayor  and  local  bodies  :  papers  on  Institute 
branch  meetings  ;  energy  transformations  in  the 
Synchronous  Converter,  and  commercial  alternator  de- 
signs, with  exhaustive  plans  and  blackboard  illustra- 
tions sketehed  upon  the  spot  by  the  leading  men  in 
their  line. 

In  the  afternoon  the  Niagara  power  houses,  the  his- 
toric Falls  and  Rapids,  and  the  various  points  of  inter- 
est were  visited.  An  exhibition  of  the  Hewitt  Con- 
verter and  the  Mercury  Vaper  Lamp,  was  given  in  the 
evening  by  Prof.  Thomas.  This  was  a  wonderful 
demonstration  of  several  things  made  public  for  the 
first  time.  A  female  brass  band  and  orchestra  enliven- 
ed the  p.oceedings. 

Tuesday  was  Electric  Railway  day  and  confined 
principally  to  railroad  papers  given  by  the  leading  ex- 
perts, including  high  speed  problems,  storage  battery 
industrial  locomotives,  predetermination  in  railway 
work,  car  run  tests,  electrical  and  mechanical  specifica- 
tions for  trolley  line  insulators,  the  storage  battery  in 
sub-stations,  and  operation  of  railway  motors  in  ser- 
vice. 


In  the  afternoon  a  technical  tour  of  inspection  was 
made  of  the  electro-chemical  and  other  electrical  instal- 
lations operated  by  Niagara  power,  with  a  grand  re- 
ception and  luncheon  given  by  the  Niagara  Power 
Company.  In  the  evening  a  dance  was  held  at  the 
Cataract  House. 

The  papers  for  discussion  on  Wednesday  were  on 
the  test  of  electrical  apparatus  for  dielectric  strength, 
choice  of  frequency  for  very  long  lines,  methods  of 
bringing  high-tension  conductors  into  buildings,  Y  or 
A  connection  of  transformers,  the  grounded  wire  as  a 
protection  against  lightning,  the  operation  and  main- 
tenance of  high-tension  underground  systems,  electric 
cables  for  high  voltage  service  and  the  use  of  automa- 
tic means  for  disconnecting  disabled  apparatus. 

In  the  afternoon  trolley  trips  were  made  to  Niagara 
Gorge  and  Brock's  monument,  the  evening  being  given 
over  to  a  magnificent  garden  party  and  entertainment 
at  the  Cataract. 

Thursday  and  Friday  was  a  continuance  of  the  val- 
ued papers  and  most  thorough  debate  thereon.  Tech- 
nical trips  by  trolley  and  otherwise  were  taken  also  to 
see  an  illumination  of  the  whirlpool  rapids  at  night. 

A  feature  of  the  convention  was  the  ride  along  the 
river  on  decorated  flat  cars  of  the  Niagara  Flails  and 
Buffalo  line  with  stoppages  at  the  various  plants  en 
route.  J.  R.  H. 


THE  MONTREAL  LIGHT,  HEAT  &  POWER 
COMPANY. 

According  to  the  second  annual  report  of  the  Mon- 
treal Light,  Heat  &  Power  Company,  submitted  at  the 
meeting  of  shareholders  on  June  5th,  the  gross  earn- 
ings of  the  company  for  the  fiscal  year  ended  June 
30th,  1903,  amounted  to  $1,937,560.57,  and  the  net 
profits  to  $718,667.51.  There  were  declared  four 
quarterly  dividends  of  i  per  cent,  each,  which  left  a 
balance  of  $39,333-51.  which  was  placed  to  the  credit 
of  surplus  account. 

The  Queen  street  station  was  during  the  year  re- 
modelled and  made  thoroughly  fire-proof,  thus  reduc- 
ing the  cost  of  insurance. 

Owing  to  the  break  in  the  Chambly  dam  the  com- 
pany suffered  a  loss  in  revenue  and  an  increased 
operating  expense  estimated  at  $i53,35i-37-  When 
the  reconstruction  of  the  dam  is  completed  the  com- 
pany will  have  1,600  additional  horse  power. 

During  the  year  17,806  incandescent  lamps,  and 
motors  equivalent  to  5,093  horse  power,  were  added 
to  the  company's  circuits,  exclusive  of  the  companies 
recently  acquired. 

There  were  installed  during  the  year  3,565  gas  and 
465  electric  meters,  2,305  gas  stoves  and  1,338  new 
services,  and  7.3  miles  of  new  mains  were  laid. 


The  Dominion  Government  have  granted  incorporation  to  the 
Chatham,  VVallaceburg  &  Lake  Krie  Railway  Comgany,  to  con- 
struct an  electric  railway  from  Rondeau  to  Wallaceburg,  with  a 
branch  tiom  Charing-  Cross  to  Blenheim.  The  incorporators  in- 
clude George  Stephens,  N.  H.  Stevens,  VV.  K.  McKeougii  and 
William  Hall,  of  Chatham. 

The  Electrical  Development  Company,  of  Ontario,  l.linited, 
are  calling  for  bids  for  the  construction  of  a  wheel  pit  ami  two 
tail  race  branch  tunnels  at  Niagara  Falls.  This  conip.iny  has 
been  formed  for  the  purpose  of  undertaking  development  woi  k 
originally  contemplated  by  the  Toronto  &  Niagara  Power  t'om- 
pany.  The  wheel  pit  about  to  bo  constructed  will  be  480  fool 
long,  180  feet  deep  and  27  feet  wide,  cut  through  solid  rock. 
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TRADE  NOTES. 

The  Doiuinii-in  Motor  &  Machine  Company,  Toronto,  has  been 
succeeded  by  Power  Accessories,  Limited. 

The  Eujrene  F.  Phillips  Electrical  Works,  of  Montreal,  have 
just  opened  a  Toronto  office  at  50  Adelaide  Street  West,  with 
Mr.  J.  P.  Thompson  in  charge.  The  company  intend  to  give 
greater  attention  to  their  western  trade  in  future. 

The  R.  K.  T.  Prlngle  Company,  Limited,  of  Montreal,  through 
their  St.  Jolin  branch,  have  been  awarded  the  contract  to  equip 
the  steamer  Beatrice  Waring  with  an  filectric  light  plant  and 
search  liglii.  The  plant  will  consist  of  an  11  }4  k.  w.  .Crocker- 
Wheeler  generator,  which  will  supply  the  current  for  110  lights 
and  the  search  light,  and  a  Leonard  automatic  engine. 

The  Westlnghouse  Traction  Brake  Company,  26  Cortland  St., 
New  York,  lias  recently  received  from  the  St.  Louis  Transit 
Company,  St.  Louis,  Mo.,  an  order  for  from  fifteen  hundred  to 
two  thonsand  air  brake  equipments  for  street  railway  service. 
This  is  claimed  to  be  the  largest  single  order  for  air  brakes  for 
electric  railway  cars  ever  placed  in  the  United  States  or  abroad. 

A  novel  application  of  induction  motors  is  to  be  made  by  the 
Belleville  Portland  Cement  Company  in  their  cement  plant  at 
Belleville,  Ontario,  which  is  to  be  equipped  throughout  with 
Westlnghouse  electrical  apparatus.  A  recent  order  placed  with 
the  Westlnghouse  Electric  &  Manufacturing  Company  comprises 
two  450-kilowatt,  engine-type  alternators,  one  100  kilowatt,  D. 
C,  engine-type  generator  and  a  motor-generator  set  consisting 
of  a  100  kilowatt,  D.  C.  generator  and  a  150  horse-power,  three- 
phase,  type  C  induction  motor.  These  two  D.  C.  machines  are 
to  be  used  for  exciting  the  fields  of  the  A.  C.  generators,  for 
supplying  lighting  circuits  and  for  the  operation  of  a  tramway 
locomotive.  Slxty-tvvo  induction  motors  will  supply  the  motive 
power.  These  include  forty-six  type  C  constant  speed  motors, 
rangine  in  capacity  from  10  to  50  horse  power;  ten  type  F, 
variable  speed  induction  motors,  each  to  be  direct  geared  to  a 
rotary  kiln  and  provided  with  a  controller  permitting  the  oper- 
ation of  the  motor  at  any  one  of  four  speeds  ;  two  type  F  motors, 
each  to  be  direct  connected  to  a  hoist  and  provided  with  standard 
non-reversing  hoist  controller  ;  also  four  400  volt,  type  C  vari- 
able-speed induction  motors  for  the  operation  of  two  overhead 
travelling  cranes,  these  being  providad  with  reversible  crane 
controllers.  Included  in  the  equipment  is  a  Baldwin- Westing- 
house  mining  locomotive  for  operation  on  a  24"  gauge  track  with 
double  trolley.  The  ten-panel  switchboard  consists  of  two 
generator  panels,  three  A.  C.  feeder  panels,  a  double  exciter 


panel,  a  D.  C.  feedar  panel  for  the  control  of  the  tramway  circuit 
and  another  to  control  the  circuits  of  the  generator  fields,  and 
two  D.  C.  feeder  panels  for  the  lighting  circuits.  Altogether 
this  will  be  a  novel  and  interesting  plant,  as  the  operation  of 
rotary  kilns  bj'  direct  connection  to  variable  speed  induction 
motors  is  a  new  departure  from  the  usual  method  of  supplying 
power  to  this  class  of  machines. 


NOTES  OF  THE  C.  E.  A.  CONVENTION. 

The  Bullock  Electric  company  registered  all  in  attendance, 
giving  each  a  numbered  bntton  and  a  metal  souvenir  badge. 

Everybody,  and  the  older  members  of  the  Association  in  par- 
ticular, were  pleased  to  see  at  the  C,  E.  A.  convention  the  famil- 
iar countenance  of  Mr.  C.  F.  Medbury,  who  is  now  with  the 
Westlnghouse  Company  at  Detroit. 

The  Canadian  General  Electric  Company  gave  away  to  the 
visiting  members  and  ladles  a  beautiful  souvenir  badge  in  the 
form  of  a  minature  arc  lamp  attached  to  a  red,  white  and  blue 
ribbon.    The  demand  for  these  novel  souvenirs  was  very  great. 

Other  invitations  received  were  from  the  Chapman  Double 
Ball  Bearing  Company  and  the  Henderson  Roller  Bearing  Com- 
pany, both  of  which  had  special  exhibits  prepared  for  the  Con- 
vention, which  were  visited  by  a  large  number  of  the  street  rail- 
way men,  who  saw  in  these  exhibits  a  great  saving  of  power. 

The  dinners  given  in  the  grill  room  by  the  Westlnghouse  and 
Bullock  companies,  and  the  hospitality  shown  to  the  delegates 
by  the  Richmond  Conduit  Company,  Howarth  &  Sadler,  Chap- 
man Double  Ball  Bearing  Company,  and  the  Canadian  General 
Electric  Company,  were  of  such  excellent  quality  as  to  make  the 
members  yearn  for  the  coming  of  another  convention. 

Several  photos  of  the  Convention  were  taken.  Among  the 
ladies  in  attendance  were  Mrs.  J.  E.  Skldmore,  Cobourg  ;  Mrs. 
W.  H.  Breithaupt,  Berlin  ;  Mrs.  Saxby,  Bowmanville  ;  Miss 
Belle  Maunder,  the  Misses  Haworth,  Miss  Howland,  Toronto  ; 
Miss  F.  A.  Reesor,  Lindsay  ;  Mrs.  J.  W.  Purcell,  Walkerville  ; 
Mrs. C.H.Mortimer,  Toronto  ;  Mrs.  Bowlby,  Berlin  ;  Miss  Boyd, 
Berlin  ;  Miss  Reagan,  Cincinnati  ;  Mrs.  Evans,  Quebec  ;  Mrs. 
R.  J.  Parke,  Toronto,  and  a  number  of  others  whose  names  we 
were  unable  to  learn. 


Mr.  G.  R.  Duncan,  M.  Sc.,  superintendent  and  electrician  of 
The  Montreal  Pipe  Foundry,  was  married  in  Ottawa  recently,  to 
Miss  Florence  Benedict. 
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SwiiGHDoarfls  Panel  Boards 

SEND   US  YOUR  SPECIFICATIONS 


We  also  macnvifacture  a  full  line  of  Knife 
Switches,  Time  Switches  and  the  Hill 
AutomoLtic  Switch    v    V    V    V    V  V 


The  Hill  Electric  Switch  Co.,  Limited, 


426  St.  Paul  Street 
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SPARKS. 

By  a  vote  of  5  to  4  the  council  of  Frederlcton,  N.  B.,  have  de- 
cided to  install  a  municipal  electric  light  plant. 

The  City  Council  of  Winnipeg,  Man.,  are  considering  a  propo- 
sition for  establishing  a  municipal  telephone  system. 

The  Bell  Telephone  Company  have  recently  completed  a  long 
distance  telephone  line  on  the  south  shore  of  the  Ottawa  River. 

The  Bell  Telephone  Company  are  installing  a  metallic  service 
in  Parry  Sound,  Ont.  The  local  manager  there  is  Mr.  R. 
Weiler. 

The  Sarnia  Gas  &  Electric  Company,  Sarnia,  Ont.,  have 
been  given  permission  to  increase  their  capital  from  $75,000  to 
$225,000. 

The  bill  of  the  town  of  Listowel,  empowering  the  council  to 
purchase  the  electric  light  plant  has  been  passed  by  the  Ontario 
Legislature. 

Mr.  Willliam  O'Leary,  electrical  engineer,  of  Montreal,  is  in- 
stalling in  St.  Joseph's  University  at  Memramcook,  N.  B.,  a 
complete  electric  light  plant. 
I      His  Majesty,  King  Edward,  has  given  instructions  to  have 
I  electricity  installed  throughout  his  residence  at  Sandringham,  to 
\  replace  gas  lighting,  which  has  heretofore  been  in  general  use. 
\    A  cempany  is  being  formed  by  Mr.  S.  V.  Nicholls  Halstead, 
manager  of  the  Snmmit  Lake  Mining  Company,  to  construct  a 
telephone  line  between  the  Manitou  Mines  and  Dinorwic,  Dry- 
den,  Wabigoon  and  Goldrock,  Ont. 

The  Wallingford  Mica  &  Mining  Company,  composed  of 
American  capitalists,  have  established  a  mica  factory  in  Ottawa 
in  which  fifty  hands  are  employed.  Mica  mines  in  Templeton 
and  Hull  townships  are  being  operated. 

Financial  arrangements  have  been  made  for  a  considerable 
extension  of  the  lines  of  the  Havana  Electric  Railway  Company, 
in  which  Canadians  are  largely  interested.  Mr.  Edwin  S.  Han- 
son, of  Montreal  is  President  of  the  Company. 

A  large  double  truck  car  of  the  Montreal  Street  Railway  left 
the  track  on  St.  Antoine  Street  and  crashed  into  a  cigar  store, 
breaking  doors  and  windows  and  scattering  the  goods  in  the 


store.  Although  there  were  upwards  of  50  people  in  the  car  no 
one  was  injured. 

Mr.  L.  T.  Barclay,  of  Whitby,  Ont.,  has  made  application  to 
the  Dominion  Parliament  for  the  incorporation  of  the  Algonquin 
Lumber  &  Power  Company,  to  couduct  a  general  lumbering  and 
manufacturing  business  and  to  generate  electricity. 

The  West  Isle  Telephone  Company,  Limited,  has  been  incor- 
porated, to  provide  a  telephone  system  on  Deer  Island,  Char- 
lotte County,  N.  B.  The  promoters  include  Messrs.  Fred  A. 
Richardson  and  W.  A.  Randall,  of  Deer  Island. 

As  the  result  of  an  explosion  in  the  east  end  station  of  the 
Montreal  Light,  Heat  &  Power  Company,  Napoleon  Marian, 
fireman,  was  killed,  and  John  Schwab,  fireman,  seriously  injured. 
A  report  on  the  accident  will  be  made  by  E.  O.  Champagne, 
boiler  inspector. 

The  People's  Rapid  Transit  Railway  Company,  of  Toledo, 
Ohio,  have  awarded  a  contract  to  Morrison,  Fowler  &  Scott  for 
grading,  covering  the  route  between  Napoleon  and  Defiance. 
The  plan  is  to  build  north  from  Cincinnati  and  south  from  To- 
ledo. The  project  contemplates  a  road  220  miles  long.  It  is 
probable  that  the  name  of  the  company  will  be  changed  to  the 
Toledo  &  Cincinnati  Short  Line  Railway. 

The  Montreal  Street  Railway  are  studying  the  formation  of  a 
mutual  benefit  association  among  the  employees,  and  are  in  com- 
munication with  several  companies  having  such  an  association  in 
successful  operation.  The  objects  are  to  bring  the  men  in 
closer  touch  with  the  management  and  to  create  a  fund  for  relief 
of  the  sick  and  injured,  to  give  assistance  to  widows  and  children 
and  to  provide  pensions  for  those  who  have  grown  old  in  the 
service. 

The  annual  meeting  of  the  Canadian  Telephone  Company  was 
held  at  Sawyerville,  Que.,  recently,  when  very  satisfactory  re- 
ports were  submitted.  The  company  now  have  482  telephones, 
distributed  as  follows  :  Sawyerville,  105  ;  Cookshire,  i8a  ; 
Bishop's  crossing,  46  ;  Lake  Megantic,  45  ;  Bury,  42  ;  St.  Malo, 
33  ;  Angus,  29  ;  Marbleton,  27  ;  Paquette,  27  ;  La  Patre,  22  ; 
Scottstown,  13  ;  Milan,  g.  The  miles  of  poles  are  275  and  of 
wire  546. 


ARE  YOll  THINKING 


of  Tfymg  to  Increase 
Yoixt  Earnings  ? 


Probably  the  best  way  is  to  secure  a  good  motor  load. 
Our  SINGLE  PHASE  SELF  STARTING 
MOTORS  give  equal  satisfaction  installed  on  Single 
phase  circuits  or  one  phase  of  a  Multiphase  circuit. 
They  require  only  one  transformer  to  operate  them. 
We  will  gladly  tell  you  what  they  have  done  for  others, 
and  what  they  can  do  for  you.  Built  in  sizes  ^  to  35  h.p. 

Waoner  Electrio  IWTfl.  Co.,  a  Louis.  \}m. 

CANADIAN  OFFICES     [    Merchant's  Bank  BIdg.  Montreal. 

(    McKinnon  BIdg.,  Toronto. 
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BROTHERHOOD  OF  ELECTRICAL  WORKERS. 

A  largely  attcMuleil  coiiterence  of  the  Canadian  mem- 
bers of  the  international  Brotherhood  of  Electrical 
Workers,  was  held  in  Toronto  on  July  4th.  Delegates 
were  present  from  London,  Ottawa,  Winnipeg,  Sault 
Ste.  Marie,  Hamilton,  St.  Catharines,  Quebec,  Mont- 
real, Toronto  and  other  places,  representing  over  three 
thousand  members. 

Mr.  H.  J.  Hurd,  Grand  \'ice-President  of  the  Inter- 
national Union,  presided.  The  conference  endorsed 
the  passing  of  by-laws  for  towns  and  cities  making  it 
compulsory  for  all  electrical  workers  to  pass  a  com- 
petitive examination  as  to  proficiency  for  the  safety  of 
the  public.  A  warm  discussion  was  held  over  the  ef- 
forts that  are  now  being  made  to  nationalize  all  Can- 
adian unions  and  sever  their  International  relations, 
and  a  motion  endorsing  the  actions  of  the  International 
Brotherhood  and  pledging  the  hearty  support  of  the 
Canadian  conference  for  the  future  was  passed 
unanimously. 


SPARKS. 

A  by-law  will  be  submitted  to  the  ratepayers  of  Guelph,  Ont., 
for  the  purpose  of  taking  over  the  electric  street  railway. 

Mr.  E.  Shipton,  of  the  Vancouver  Electrical  Works,  has  sub- 
mitted a  proposition  to  install  an  electric  plant  for  the  corporation 
of  the  North  Vancouver,  B.  C. 

Correspondence  from  Fort  William,  Ont.,  states  that  F.  H. 
Clergue  has  announced  his  intention  of  at  once  developing  the 
water  power  of  the  Kakabeka  Falls. 


New  tenders  have  been  invited  for  supplying  electric  power 
for  the  City  of  Winnipeg,  t  he  companies  tendering  to  submit 
their  own  specification. 

Mr.  William  C.  Campbell,  President  of  the  Detroit  Trolley 
Wheel  &  Electrical  Equipment  ^Company,  recantly  visited 
Toronto  and  other  cities  with  the  object  of  forming  a  Canadian 
company  for  the  manufacture  and  sale  of  Potts'  trolley  wheel 
and  other  articles. 

At  the  annual  meeting  of  the  Laurie  Engine  Company, 
Montreal,  held  last  month,  the  old  board  of  directors  was  re- 
elected, as  follows:  President,  C.  E.  L.  Porteous  ;  Vice-Presi- 
dent, William  Yuile  ;  John  Laurie,  F.  L.  Wanklyn,  C.  W.  Davis, 
Walter  H.  Laurie  and  W.  G.  Ross. 

The  Nova  Scotia  Telephone  Company  held  its  annual  meeting 
in  Halifax  last  month.  The  total  earnings  for  the  year  were 
$111,007.83  and  the  expenses  $79,163.77,  leaving  a  bolance  of 
$31,844.06.  A  dividend  of  6  per  cent,  for  the  year  was  declared. 
The  number  of  instruments  under  rental  is  2,969.  Forty-five 
miles  of  pole,  146  miles  of  copper  wire  and  33  miles  of  iron  wire 
have  been  added  to  the  long  distance. 

Frank  Van  Tuyl  &  Company,  electrical  engineers,  of  Detroit, 
hove  submitted  to  the  council  of  Windsor,  Ont.,  a  report  on  the 
electric  plant  in  that  town.  They  recommend  the  installation  of 
new  generators,  transformers,  switch-boards  and  arc  lamps,  at 
an  approximate  cost  of  $8,580.  They  point  out  the  the  efficiency 
of  the  the  old  type  of  arc  lighting  machine  is  only  64,  whereas 
that  of  tiie  new  type  would  be  93. 

The  annual  meeting  of  the  New  Brunswick  Telephone  Com- 
pany was  held  at  Fredericton  on  June  9th.  The  usual  dividend 
of  4  per  cent,  on  the  capital  stock  was  declared.  It  was  decided 
to  string  a  copper  metallic  line  from  Fredericton  to  St.  John  and 
from  Moncton  to  St.  John.  The  officers  chosen  for  the  ensuing 
year  are  as  follows  :  President,  Hon.  A.  G.  Blair  ;  vice-president, 
J.  L.  Black  ;  managing  director,  Senator  Thompson  ;  secretary 
and  treasurer,  W.  E.  Smith. 


For  Anything-  in  the  Line  of 

TELEPHONES 

AND  SUPPLIES. 

The  Sawyer  Electric  Compacrvy 


Phone  Lorvg  DistaLtice 
Ma.in  4546,  Ess^st  17 


10-12-14  BeaLver  Ha.ll  Hill.  MONTREAL 


Direct  Current  Multipolar 
Generators 


Direct-Connected  to  a  throttle- 
governed  Sleeper  Engine. 


INDEPENDENT  UNITS 

For  your  FACTORY,  your  SAWMILL,  your  STORE,  vour 
YACHTS  and  your  STEAMERS,  your  COUNTRY-HOUSE 
or  your  HOTEL. 


The  armatures  will  not  heat. 
The  commutators  will  not  spark. 

The  control  is  automatic,  there  is  no  fluctuation  of  light. 
Taken  altogether  they  are  the  most  efficient  and  the  most 

perfectly  automatic  units  ever  offered. 
Compact  and  light — space  and  weight  minimized. 


Write  us  for  particulars,  catalogs  and  prices. 


The  SLEEPER.  ENGINE  COMPANY,  Limited 

Office  ar\d  works,  corner  Darling  a-nd  Notre  Da-me  Streets,  Montreal 
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SPARKS. 

The  Winnipeg  Electric  Company  have  secured  the  contract 
for  electric  wiring  the  new  Pinkham  in  Winnipeg,  their  tender 
being  $236. 

The  Owen  Sound  Iron  Works  Company,  Owen  Sound,  Ont., 
are  building  a  large  addition  to  their  foundry  and  intend  install- 
ing an  electric  light  plant. 

The  Sherbrooke  Light,  Heat  &  Power  Company,  of  Sher- 


brooke,  Que.,  have  refused  to  accept  the  offer  of  the  city  for  the 
purchase  of  their  plant. 

The  Robb  Engineering  Compan)',  of  Amherst,  N.  S.,  will  issue 
$100,000  additional  capital,  the  money  being  required  to  make 
extentions  to  their  presjent  works. 

It  is  stated  that  the  DeForest  Wireless  Telegraph  Company 
will  establish  a  station  at  Sault  Ste.  Marie,  Ont.,  on  land  provid- 
ed by  the  Lake  Superior  Consolidated  Company. 


DYNAMO  AND  MOTOR  REPAIRS 

All  types  of  Dynamos,  Motors,  1  ransformers  and 
Arc  Lamps  repaired  and  rewound  by      :      :  : 

in  their  new  factory,  especially  equipped  for  this 
class  of  work  at  :  :       :  : 

Teiephor^e  M.  1930  ISOl  Notrc  Da^mc  Street,  MONTREAL,  CAN. 

Write  for  quotations  and  further  particulars. 


PATENT  ACT 


The  undersigned  are  prepared  to  furnish  at  a 
rea"onable  price  to  anyone  desiring  to  use  same, 
Water  Tube  Boilers,  as  described  in  Canadian 
Patents  Nos.  76937  and  77872  ;  they  are  also  pre- 
pared to  receive  propositions  for  the  purchase  of 
the  said  patents  or  for  licenses  to  manufacture 
under  the  same.  Ridout  &  Maybee,  Solicitors 
of  Patents,  103  Bay  Street,  Toronto,  Attorneys 
for  John  Cowan. 


SITUATION  WANTED 


A  strictly  temperate  Young  Man,  (age  19),  a 
student  of  an  electrical  correspondence  school, 
desires  situation  to  combine  theory  with  prac- 
tice. Would  take  position  with  Electrician,  or 
with  Electric  Construction,  Repairing,  Manu- 
facturing or  Telephone  Co.,  or  any  other  branch 
of  the  electrical  profession  where  good  chance 
is  offered.  Have  had  no  experience.  State  par- 
particulars  and  wages  to  begin  with,  address 
"I,,"  Box  28,  Ijstovel,  Ontario. 


FOR  SALE 


1-75  K.W.  S.K.C.  Generator,20oo-iooo  volts,8ooo 
alternations,  will.  2H  K.W.  Exciter  and  Station 
Apparatus  complete. 

1-5  H.P.  S.K.C.  Motor,  8000  Alts. ,500  volts, with 
necessary  Transformer  iooo-2000-soo. 

1-  25  K.W.  R.  K.  Co.  B  ipolar  D.  C.  Dynamo, 
wound  for  110  volts,  with  sliding  base,  pulley, 
brushes,  etc.,  complete. 

2-  12}^  K.W.  N.  E.  Co.  Manche.ster  Type  Motor, 
wound  for  250  volts,  with  base  and  pulley  com- 
plete. 

The  above  apparatus  is  all  new  and  can  be 
seen  at  the  Hamilton  Electric  Li^ht  &  Cataract 
Power  Co  s.  Catharine  street  station,  Hamilton. 
Will  be  sold  en  bloc  or  separately.  For  prices 
and  terms  address 
THE  VOIvTA  EI^ECTRIC  STORAGE  CO., 
39  James  street  .South, 

Hamilton,  Ont. 


Sovereign  Oil  Go. 

Sovereign  Brand 

Highest  Grade  in  Cylinder 
Oils,  Engine  Oils,  Machine 
Oils,  Turps,  Boiled  Oils,  Raw 
Oils,  Etc  

TRY 

POWDERED  BOILER 

(THE)  COMPOUND  (BEST) 

SOVEREIGN  OIL  GO.  Toronto 


FOR  SALE. 

One  10  k.w.,  250  volts  direct  current,  Royal 
Electric  Co's.  motor,  in  first  class  condition.  Can 
be  seen  by  applying  to  25^  St.  James  St.,  Mon- 
treal.   Will  be  sold  at  half  the  original  cost. 


WAhTED 


Switchboard  Operator  for  Generator  and  High 
Tension  Board,  Shawiuigan  Falls  ;  only  men 
having  experience  with  high  tension  water 
power  plants  need  apply.  Address  by  letter, 
stating  experience,  retereuces  and  salary  de- 
sired. Shawinigan  Water  &  Power  Co., 
Opeiating  Dept.,  1724  Notre  Dame  St.,  Montreal, 
Que. 


RELIABLE  DURABLE 

"Shawmut"  Tested  Fuse  Wire  and  Links 
"Shawmut"  Enclosed  Indicating  FuRes 
"Shawmut"  Junction  and  Outlet  Boxes 
"Shawmut"  Flexible  Rail  Bonds 
"Shawmut"  and  "Monadnoch"  Switches 
"Chase"    Nipples    and    Flexible  'Conduit 
Couplings 


Sole  Makers  of  the  .  . 

wm\  mm  mii 

Which  are  the  best  for  all  ma- 
chinery bearing-s,  also  wire  and 
bar  solder.  We  purchase  scrap 
copper  wire  and  brass  scrap. 


Syracuse  Smelting  Works 

MONTREAL,  P.  Q. 

Head  Office  American  Works,  94  Gold  St., 
New  York  City. 


EFFICIENT  ECONOMICAL 

"Boston"  Cable  Hangers 
"Cuahing"  Theatre  Switchboards 
"Cushing"  Stage  Lighting  Appliances 
Switchboards  and  Panel  Boards 
Electrical  Repairin 


lease  mention  the  i'anadian  Electrical  Nrws  when  corrospondinsj  with  advertisers. 

P 


CHASE-  SHAWMDT  COIHPANY 

390  Atlantic  Avenue.  BOSTON.  MASS. 


MANUFACTURERS 
OK  


Electrical  Specialties 


The  "TRITON 


-MARINE- 


GASOLINE  ENGINE 

S95. 

Buys  the  2  h.p.  "Triton  Special"  marine 
gpsoline  engine,  with  propeller  and  com- 
plete outfit. 

SI  75 

Buys  the  5  h  p.  "Tritnn  Special"  marine 
gasoline  engine,  with  propeller  and  com- 
plete outfits.    Write  for  particulars. 

Hamilton  Motor  Works 

HaLiTvilton,  Ca^naLclaL. 
258  Catharine   Street  North. 


"Engines  in  successful  operation  from 
Halifax  to  Vancouver.'" 
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SPARKS. 

The  corporation  of  Annapolis  Royal,  N.  S.,  is  about  to  eng-age 
a  superinleniient  for  the  elcclric  light  system. 

The  C  V.  K.  Telegraphs  have  been  compelled  to  build  a  new 
line  between  Toronto  .tiuI  Hamilton  to  handle  the  increased 
business. 

Mr.  Robert  Ross,  E.  E.,  of  Montreal,  has  valued  the  plant 
of  the  Peril)  KIcctric  1-iglit  (."onipanv,  which  the  council  desire  to 
lake  over. 

The  Town  Council  of  Port  Arthur,  Ont.,  have  instructed  Mr. 
Russell,  C.  E.,  to  report  on  the  development  of  the  Current 
River  water  power. 

Messrs.  Sieinhoflt  &  Gordon  have  purchased  James  Murphy's 
water  power  in  connection  with  the  electric  plant  to  be  estab- 
lished at  Tweed,  Ont. 

The  Momramcook  &  Dorchester  Telephone  Company  held 


their  annual  meeting  at  Memramcook,  N.  B.,  last  month,  at 
wh!ch  it  was  decided  to  extend  and  improve  the  lines  of  the 
company. 

The  Chasm  Power  Company  has  recently  been  organized  to 
develop  a  water  power  near  Chateauguay,  Que.  Mr.  William 
Johnston,  Jr.,  manager  of  the  Chateauguay  Pulp  Company,  is 
one  of  the  promoters. 

The  shareholders  of  the  Ottawa  Valley  Railway,  at  i»  meeting 
held  in  Montreal  on  June  9th,  decided  to  purchase  the  Carrillon 
and  Grcnville  Railway,  extend  the  present  line  from  St.  Andrew's 
to  Carrillon  and  equip  the  whole  road  with  electricity. 

The  directors  of  the  Toronto  Railway  Company  have  decided 
I  to  greatly  increase  the  power  plant,  in  accordance  with  a  report 
I  made  by  a  New  York  expert.    The  intention  is  to  provide  from 

6,000  to  10,000  additional  horse  power,  some  of  which  will  be 

needed  for  various  anticipated  radial  extensions. 


SWEDISH  CHARCOAL 


IRON  SHEETS,  BARS,  RODS,  STRIPS  AND 
STAMPINGS. 

134  UPPER  THAMES  ST., 
LONDON,  ENG. 


MaRiiet  1-orgings,  Slabs,  Bars 
in  the  Koiigli  and  Machined. 


TURNER  BROS., 


Telegraphic  Address,  'Sheetiron',  I,ondon.  Established  1870. 

MILD  STEEL  CASTINGS  FOR  MAGNETS  mflGNET  steel  for  telephones 

Sole  Representatives  for  Canada:  Peacock  Brothers,  Canada  l,ife  Buildings,  Montreal. 


Discs  over  5  teet  diameter 

and  Plain  Circles 
Sheets  up  to  66  in.  wide. 


Water  Gag^es, 
Gage  Cocks,  etc. 


AUTOMATIC 


INJECTORS 


Grease  Cups, 
Oilers,  etc- 


Send  for  IlUistrated  Catalogue.  PENBERTHY  INJECTOR  CO.  Limited.  Box  568,  WINDSOR,  ONT 


Dick^Kerr  &  Company 


Heacd  Office  :  110  Cannon  Street,  LONDON.  E.  C,  ENGLAND 

Canadian  Agent's  Office :  332  King  Street.  KINGSTON,  ONT. 
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The  town  of  Moosomin,  N.  W.  T.,  offers  a  good  opening  for 
the  establishment  of  an  electric  plant.  Mr.  John  Smithers, 
secretary-treasurer  of  the  corporation,  will  give  particulars. 

United  States  Consul  F.  W.  Mahin  writes  from  Nottingham, 
that  the  city  of  Derby  (population  about  110,000)  has  decided  to 
substitute  electriciiy  for  its  present  inferior  horse-tramway 
system.  The  sum  of  $440,000  has  been  appropriated  for  the 
purpose  as  a  beginning.  The  length  of  road  now  contemplated 
exceeds  6  mtles.    The  overhead  trolley  will  be  used. 

Mr.  Frederick  Thorne,  of  the  Westinghouse  Electric  &  Manu- 
facturing  Company  gave  out  the  following  statement  while 
attending  the  Convention  of  the  Canadian  Electrical  Association 
in  Toronto  :  "The  great  industry  of  George  Westinghouse  is 
about  to  be  established  in  Canada  on  a  large  scale  by  the  forma- 
tion of  a  Canadian  Westinghouse  Company,  capitaHzed  at  $2,- 
500,000,  and  the  construction  of  large  works,  on  a  site  to  be 
^elected,  in  one  of  the  manufacturing  towns  in  the  province  of 
Ontario.  It  is  proposed  to  amalgamate  the  Canadian  Air  Brakg 
Works  at  Hamilton,  with  that  of  the  new  Canadian  Westinghouse 
Electric  Company.  It  is  not  yet  decided  whether  the  new 
company  will  settle  at  Hamilton  or  elsewhere.  The  formalion  of 
a  new  company,  is,  however,  absolutely  certain." 


GlarKson  School  or  TechnoloQu  loudam?N.Y'"°"''' 

Courses  leading  to  degrees  of  Bachelor  of  Science  in  Civil, 
Electrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tuition  moderate. 

WM,  S.  ALDRICH,  Director. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  wheie  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESRSS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MO  TREAL,  P.Q. 

nave  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


H  C.  G.Young  Co. 


Manufacturers 

RUBBER  STAMPS 

Cor.  Yonge  and  Adelaide 
Streets, 

TORONTO 

Send  for  Quotations. 


THe  Mm  insulator 
&  MarDi6  Go. 

MANUFACTURERS  OP 

Standard  Electrical 
Porcelain  Wiring 
Ttibes,  Knobs,  Cleats, 
and  Porcelain 
Specialties 

AKRON,  OHIO 


TENDERS  WAHTED 


A  Weekly  Journal  of  advance  informa-  j 
tion  and  public  works.  1 
The    recognized   medium   for  auvertise- 
ments  tor  Tenders.  ' 


I  CANADIAN  CONTRACT  RECORD 

TORONTO.  .. 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTRBAL  and  TORONTO 

Circulates  in  Every  Province 


LICCNBCC  or  THI 
WHITHCV  eieCTniCINtTRUfHIfT 
COMPANV^  PAT  I  Hit 
IN  CANADA. 


.  mosi^af  ^^^"IBB^  sen. 
SMERBROOKE.  QUE. 
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fl  DECIDED  DIFFERENCE 
IN  THE  COAL  BILL 


By  using  the  Mumford  Standard 
Boiler  instead  of  a  return  tubular 
there  will  be  a  reduction  in  the 
coal  bill  of  from  10  to  25  per  cent. 

If  you  require  a  boiler  it  will  pay 
you  to  carefully  consider  the  merits 
of  the  Mumford,  Catalogue  with 
full  particulars  sent  on  application. 


IROBB  ENGINEERING  CO.,  Limited, 

Amherst,  N.  S. 


WILLIAM  MeKAY, 

9  McKenzie  Crescent,  Toronto. 


WATSON  JACK  &  COMPANY, 

7  St.  Helen  St.,  Montreal. 
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THE  SAVING  OF  OIL. 

It  is  estimated  that  not  less  than  20  per  cent,  of  the  oil  used  on 
a  bearinij  or  journal,  as  a  lubricator,  is  destioyed  by  friction. 
More  than  So  per  cent,  is  therefore  wasted  unless  caught  and 
filtered.  Competition  in  all  lines  of  business  is  now  so  keen  that 
progressive  nmnage.is  are  turning  their  attention  to  the  stopping 
of  leakages.  Hence  the  importance  of  using  oil  filters.  We 
draw  attention  to  the  advertisement  appearing  in  this  issue  of 
what  the  mantacturcrs  claim  to  be  the  only  perfect  automatic  oi' 
filter  and  extractor  known, 

The  Dominion  oil  filter  and  extractor  depends  entirely  upon 
natural  laws  for  the  pei  formancc  of  its  work.  No  charcoal  or 
other  solid  filtering  material  is  used.  It  is  automatic  and  requir- 
es little  or  no  attention. 

Heretofore  it  has  been  thought  beyond  the  bounds  of  possibil- 
ity to  recover  and  purify  the  cylinder  oil  which  escapes  with  the 
the  exhau>t  steam.  At  least  85  per  cent,  can  be  saved  and 
made  commercially  pure.  The  Guelph  Foundry  Company, 
Guelph.  Out.,  offer  a  free  trial  of  this  filter  to  all  those  who 
write  to  them,  mentioning  this  Journal. 


MIGA  §  ROCK  DRILLS 


Miners  and  exporters  of  Electrical  Mica,  and  sole  agents  for  J 
Hand  Power  Rock  Drill  and  Box  Electric  Rock  Drill  for  Can 

JOHNSON,  WILLATS  &  CO., 


ackson 

Canada. 
19a  King  Street  West 
TORONTO. 


The  Bell  Telephone  Company  intend  building  a  new  exchange 
at  Kingston,  Ont. 


THIS  SYSTEM  IN  YOUR  OFFICE 


means  less  work  and  less  worry— few  mistakes  and 
no  overtune.    No  matter  what  your  business  or  pro- 
fession, you  should  learn  about  it  and  at  once. 
OurexpertstoEretherhave  written  a  book-Shaw-Walker  Systems 

—and  YOU  should  read  it.    Send  for  a  copy  to-day.     It  is  free 

THE  SHAW- WALKER  COMPAHY.  Muskegon.  Michigan. 


TRf\DE>  WITfi  ENGLAND 

Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  166,  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
-  eluding  postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 

Greer  Tested  Fuse  Wire 


EICH  SPOOL  18  PICKED  III 


TIN  BOX. 


Full  weight  guaranteed  to  each  spool. 
Warranted  to  be  absolutely  uniform,  reliable 
f  nd  accurate.    .Send  for  catalog. 

HARVARD  ELECTRIC  CO., 

224  226  South  Clinton  Street 

CHICAGO.  ILL. 


TttE  GflNflDlflN  ttEINE 
SAFETY  BOILER  GO. 

JOHN  J.  MAIN,  ^Sfert''^ 
Esplanade,  0pp.  Sherboume  St.,  Toronto 
HIGH  CLASS 

Water  Tube 
Steam  Boilers 

for  all  pressures,  duties  and  fuel. 
From  75  to  600  h.  p.  each.    N.  B. — We  do 
not  make  small  boilers. 

References  : —  The  Toronto  Electric 
Light  Co  ,  I^imited  ;  The  T  Eaton  Co. 
Limited  ;  TheMassey-HarrisCo.,  Limited, 
The  Gutta  Percha  Rubber  &  Mfg.  Co., 
Dominion  Radiator  Co.,  Central  Prison, 
Foresters'  Temple,  Toronto  City  Hall, 
where  boilers  may  be  seen  working. 


ALUMINUM 

ELECTRICAL    COND  UCTORS 


FOR 


RAILWAY  FEEDERS  AND 
TRANSMISSION  LINES.  

INGOTS,   SHEETS,   WIRE,   TUBING,  CASTINGS. 

Prices  with  full  information  on  application. 

NORTHERN  ALUMINUM  GO. 

PI  rrSBURGH.  PA. 


TELEPHONES 


We  manufacture  TELEPHONES  for  all  hinds  of  service; 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument,  perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  N.  S. 


Inly.  f9^^3 
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COMPLETE  SENDER  AND  RECEIVER 

For  StaLtionary  or  PortaLble  Work. 

Write  us  for  anything^ 
pertaining  to  Wireless 
Telegraph  Apparatus 
supplies.  We  can  furnish 
you  separate  parts,  or 
any  special  parts  that 
you  may  require,  SoaPk 

Coils,  Coherers,  Relays, 
Registers,  Recorders, 
Automatic  TaDoers.  we 

can  furnish  you  prices  on 
Special  College  Sets, 
Students'  Sets,  and  also 
on  our  special  Conimer- 
mercial  Wireless  Tele- 
graph Sets,  for  short  or 
long  distance  telegraph- 
ing. Write  us  for  pam- 
phlet and  circular,  if  you 
are  interested  in  wireless 
telegraphing. 

Clark  Wireless  Sys- 
tem has  shown  Its  merit  in  all  tests*  and  requirements.  We  can  fill  your  order  promptly,  for  high  grade 
apparatus. 

THos.  E.  GiarK  wireless  T6i6QraDli-T6i6Diion6  GomDanu. 

DETROIT,  IVUCH;. 


ARMATURES 
REWOUND 


TRANSFORMERS 
REWOUND 


ELECTRICAL 

REPAIRS 


Fred.  Thomson  &  Co. 

770,  772,  774  Cralfl  St.  -^^HlONTREflL, 


We  Loan  Armatures 
While  We 

REFILLED  M.  5149  Ma.keR.epa.irs 


COMMUTATORS  „,w-p:^|„^  While  We 
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SPARKS. 

The  i.iananoi.nio  l-'lectric  Liglit  (."ompany,  of  Gananoque,  Ont., 
have  beiMi  bu.sy  locently  piittiiijj  the  new  Adams-Baj^nall  arc 
lamps  on  Ihe  arc  eircuit.  The  chang-e  is  a  most  gratifying  one 
indeeii,  the  nt-w  l.imp>  being  of  the  latest  and  best  design,  and 


the  town  can  now  congratulate  themselves  on  having  the  best 
street  lamps  made,  the  light  from  which  is  one  hundred  per  cent, 
better  than  the  old  ones.  In  all,  some  twenty-one  arc  lights  are 
on  the  streets,  and  if  say  ten  more  were  added  that  would  be 
one  of  the  best  lighted  towns  in  Canada. 


Plate  2,  Sectioual  View  of  Hilter. 


OIL  FILTERS 

The  Dominion  Oil  Filter  and  Extractor 

Is  the  only  perfectly  Automatic  Oil  Filter  and  Extractor  known.  It 
depends  entirely  upon  natural  laws  for  the  performance  of  its  work.  No 
charcoal  or  other  solid  filtering  material  is  used.  The  simplicity  of  its 
construction,  coupled  with  the  thoroughness  of  its  work,  is  a  marvel  to 
mechanical  engineers.  Oil  that,  ordinarily,  could  be  used  but  once, 
owing  to  its  dirty  and  impure  condition,  is  made  once  again  commer- 
cially pure,  thoroughly  free  from  grit  or  other  contaminating  material, 
and  as  its  lubricating  quality  has  not  been  impaired  it  may  be  used  over 
and  over  again,  thus  resulting  in  an  enormous  saving  in  the  cost  of 
lubricants. 

CYLINDER  OIL 

By  connecting  our  filter  with  the  drain  pipe  of  your  heater  you  can 
save  80  per  cent,  of  your  cylinder  oil. 

Write  For  Catalogues. 

GueiphFoundrii  Company.  G06IDI1.  Ont. 


ARC  LAMPS 

Generators  and  Motors 
Lightning  Arresters 
Lacey  Current  Controllers 
Alpha  Specialties 


Switchboards,  Transformers, 

Lamps,  Flexduct 
Porcelains  for  all  purposes 
Wires  and  Cables 


Tll6R.E.T.Prinfll6C0.,Lii»ii6d 


ELECTRICAL  APPARATUS 
AND  SUPPLIES      ^  Ne 


St.  John,  N.  B.  Montreal 


Toronto 
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Filled  With  Good  Things 


Try  TKem  and  You  Will 
Use  No  Other 


The  Sterling  Electrical  Manufacturing  Co. 


WARREN.  OHIO 


J.  A.  KAMMEBER,  Toronto,  Canada 


\ 


*  »  a  *      s'^  0 
*  -  0  i  0  a  0  .2 

######  (f#v<l##9  . 


We 
make 
any  size 
of  boiler 
wanted, 
but  our 
standard 
sizes  are 
listed  and 
described 
in  our 
Bulletin 


No.  112 

which  also  gives  tables  and  formulae  useful  to  any  steam  power  user.  This  Bulletin 
we  send  free  on  request.    May  we  send  you  one  ? 

THe  Jenckes  MacHlne  Gompany 

734  La^nsdowne  St.    PHHHHHHHB  SHERBROOKC 
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ISr.iiKli  otluc  of  the  Canadian  Ki.i:ctrical  NiiWS, 
Imperial  Building. 

July  8th,  1903. 

Mr.  \V.  G.  Ross,  Si'cretary-Treasurer  of  the  Montreal  Sireet 
Railway,  will  shortly  occupy  his  new  residence,  No.  281  Univer- 
sity Street,  which  he  has  lately  purchased.  The  building  is  being- 
practically  rebuilt,  and  of  course,  re-wired  for  lights  and  bells. 
The  architect  is  Mr.  H.  C  Stone,  who  will  also  have  charge  of 
the  construction  of  the  new  Hank  of  Ottawa  building. 

The  M.  A.  .-\.  A.  are  putting  up  a  handsome  new  club  house 
.md  gyninasiinii.  Mr.  David  R.  Brown  is  the  architect  and  his 
specifications  call  for  the  electric  light  wiring  to  be  in  iron 
conduit. 


Fears  were  expressed  that  the  numerous  bush  fires  in  the 
vicinity  might  damage  the  pole  line  which  transmits  current  for 
60  miles  from  Shawinigan  to  the  Montreal  Light,  Heat  &  Power 
Company  here  for  distribution.  The  line  voltage  is  55000,  and 
the  conductors  "  stranded  aluminum." 

The  Montreal  Terminal  Electric  Railway,  which  heretofore 
has  only  operated  a  line  from  the  extreme  east  end  of  the  city, 
viz  :  Maissoneuve  to  the  end  of  the  Island  of  Montreal  (Bout  de 
''Isle)  has  now  secured  an  entrance  to  the  city  proper  and  is  at 
this  date  running  its  cars  right  in  over  its  own  tracks.  No  inter- 
change of  transfers  has  as  yet  been  arranged  with  the  Montreal 
Street  Railway. 

The  new  Chambly  dam  is  soon  expected  to  be  repaired  suffi- 
ciently to  allow  of  current  being  turned  on  again.  The  broken 
dam  has  been  costly  business,  as  shown  by  the  annual  report. 
Mr.  Pearson,  engineer-in-charge,  is  at  present  on  the  spot  at 
Chambly  hastening  completion. 


THE  BANNER  ELECTRIC  COMPANY 

YOUNGSTOWN.  OHIO.  U.  S.  f\. 

Incandescent  Electric  Lamps 
Combination  Entrance  Switches  and  Plug  Cut=outs 
Automatic  Time  Switches 
Main  Line  Fuse  Plugs 
Terminal  Lugs,  etc.,  etc. 

Everything  first-class  and  fully  guaranteed.  :o:      '    :o:         :o:  Inquiries  solicited. 


MANUFACTURERS 
OF    :    :    :    :  : 


THE  McEWEN  "'^^^^f,? 


AUTOMATIC 


In  Single  and  Compound  Units. 

NO  BBTTBR  HIGH  SPBE.D  E.NGINE.  BUILT. 


1. 


\Jl/ATER06IS.  BRANTFORD.  CANADA 
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Capital  anJ  Surplus,  $1,500,000. 
Offices  Throuf/hoiit  the  Civilized 
World 
Execative  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City.U.S  A. 

THE  BRADSTREET  COMPANy  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  mei  chants, 
ly  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared, and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  aflTecting  commercial  affairs  and  mercantile 
credit.  Its  ofiices  and  connections  have  been  -teadily 
extended,  aftd  it  furnishes  iiformation  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  or 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 
Offices  IN  Canada:    Halifax  N.S.  Hamilton,  Ont, 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont. ;  Quebec. 
Que.;   St.  John,  N.  B.     Toronto,  Ont.  Vancouver, 
B.C.;    Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man. .Western  Canada,  Toronto. 


Please  mention  this  paper   when  corres- 
ponding with  advertisers. 


21  Bleunj,  leBRUN 
MONTREAL,    m.  de  tillers 


Armatures  Re-wound. 
Commutators  Re-built. 
Speci.\l  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON  ElfCIilll  INSliNI  GO. 

Waverly  Paih,  NEWARK,  N.J.,  U.S.A. 
New  York  Office  :  74  Cortlandt  Street. 

Berlin    E  jropean  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 
London  :  Elliott  Bros.,  Century  Works,  Lewisham. 

Paiis,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 

WESTON  STANDARD  PORTABLE 
Direct-Reading- 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Weston  Portable  Galvano- 
meter—for bridge  Work. 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  ove 
Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  poin 
of  extreme  accuracy  and  lowest  consumption  of  energy. 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOrOBS  DYNAMOS 

Bi-polar  Power 
Multipolar  Lighting 
Direct  Connected  Depositing 


THE  1905  EDITION 

STANDARD  WIRING 

rOR  ELECTRIC  LIGHT  AND  POWER 
ADOPTED 

By  the  Fire   Underwriters  of  the   United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover,  Pocket  Size,  Retail  Price         -  -  $1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 


SeLiTison 

Turbines 

UNEXCELLED  FOR  USE  IN  ELECTRIC 
POVyER  PLANTS. 

Built  Upright  or  HorizontoLl, 

Single  or  in  Pamirs. 

Catalogues  and  Estimates  furnished 
on  application. 

The  Wm.  Hamilton  Man'f  g  Co. 

PETEHBOROUGH.  ONTARIO 
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a  CO- 


TELEPHONES.*' 


..-'"'-'^  „    for  the 

Milde  MicrophanE. 

The  best  TRAN5MrTT^P 
int-heWDrM 

QUEBEC  AGENTb  - 

for  the 

.Easron  Dynamos, 
&  Movers. 


Switcli-Soards  and  Annunciators  ^ 


'  Nessphones,  '  Montreal 

732  DoFchesteP  St, 

FIRE  ALARM  APPARATUS  and  ]  MONTRBf\L 

TELEGRAPH  INSTRUMFlMTS    <k>  Telephone M;;;r„oo. 


For  Electrical  Supplies  of  all  kinds. 


Montreal 


The  FIRSTBRQOK  BOX  CO.,  Limited 

King  St.  East,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

S1DE-BU.OGKS 

AND  CROSS-ARMS 


WRITE  FOR  PARTICULARS. 


McGILL  UNIVERSITY,  MONTREAL 


Courses  in  Civil,  Mechanical  and  Electrical 
Engineering;  Mining  Engineering  and  Metal- 
lurgy; Chemistr>',  Architecture.  Also  full  courses 
in  Arts,  Law,  Medicine  and  Veterinary'  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

The  Registrar. 


MANGANESE  up  t^^lt 

Flaof  Spar,  Withcrite, 
Retort  Carbon,  fud"^ound 

— are  offered  b}- — 

OTTO  MINNER  &  CO., 

Arnstadt.  Germany. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating'  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


THE  ELECTRICAL  CONSTRUCTION 


Company  of  London,  Limited. 

32-40  Dundas  Street,  London,  an.— Phone  1103. 
Perfection 
Type 


DYNAMOS 


MOTOR.S 


Multipolar  or 

Bipolar,  Direct 
Connected  or  Belted. 
High  efficiency.    Designed  for  any  required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 

Estimates  cheerfully  given.    Descriptive  matter  furnished  on 
application. 


Canadian  tested. 
No  more  need  be  said. 


CANADA  METAL  CO., 

W  illiam  Street,  TORONTO,  0\T. 
Price  list  on . application. 


CANADIAN 


Electrical  News 

AND  EnQINEERINQ  JOURNAL 


OLD  SERIES,  VOL.  XV  —No.  8 
NEW  SERIES,  VOL.  XIII.— No.  8 


TORONTO,  CANADA,  AUGUST,  1903 


PRICE  ID  CENTS 
$1.00  Per  Year. 


THIS 

fliternavino 

Gurreiii 
Generaior 

is  not  excelled  by  any 
for  Municipal  and  Com- 
mercial Lighting,  also  for 
Power  Circuits. 

We  manufacture  Induc- 
tion Motors  to  suit  any 
Polyphase  Circuit. 

THE  UNITED  ELECTRIC 
CO.,  LIMITED 

134   KING  STREET  WEST 
TORONTO 


S.  K.  G.  TYPE  A.  0.  TRANSFORMERS 

r 


Front  View. 

CLOSE  REGULATION  SMALL  CORE  LOSS 

HIGH  EFFICIENCY 


Send  for  Bulletin  No.  921. 


^^ADIAN  ^^ERAL  ["LECTRIC 


G 


LIMITED. 

Head  Offices      -      TORONTO,  ONT. 
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(^HARLES 


BRANDEIS 

Coasultiag  Klcctiical  and  Mecbani- 

cal  Engineer. 

KJecmc  Uiglitiiig,  Tower  and  Knihvuv 
Plants. 

Liverpool  London  and  Globe  BuiUlini;, 
MDNTKKAI,. 
I,oii>;  Uisi.moe  Telephone  Main 


K.  N.  Phu. Ill's,  Pvesideiu. 


Geo.  H.  Olney  2nd,  Secretary-Treasurer. 


WALLACE  C.  JOHNSON 

M.-iv  S.v.  C  K.     Mem.  Am.  Sm.  M  K. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

I7J4  Noire  n.ime  Sireel,  MON  I  RE.^L,  P.  Q  , 

anJ  Nl.\i;.\K.\  K.\LLS,  N.Y 

R..  S.  KELSCH 

Gonsultlno  Enolneer 

Street  Railway  Chambers,  Montreal 

LAte  General  Supennteadent  and  Engineer  of  the 
Lacbine  Rapids  Hydraulic  iSbLand  Co  .  Ltd. 

Mem.  Am.  Inst.  E.  K,  Meiu.  Can.  So.  C.  E- 

Design  and  Constniction  of  Transmissions, 
Lighting  and  Power  Plants  of  every  description, 
Underground  Sj  stems,  Conduits,  Estimates,  Re- 
ports and  Arbitrations.  30  years  practical  exper- 
ence. 

ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.   Electric  Railways,  Lighting 
and  Power  .Systems. 
-■Vrbitrations,   Reports,  Etc., 

80  ST.  FRANCOIS  XAVIER  ST.  -  MONTREAL 


RODERICK  J.  PARKE 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  C.E. 

CONSULTING  ENGNIEER 

Electric  Light  and  Power  Plants.    Long  Distance 
Electrical  Power  Transmission.  Steam 
and    Hydraulic  Plants.  Estimates. 
Valuations.    Tests.    Reports  and 
Investigations. 
5J-S4  Janes  Building,  C  jrner  King  and  Yonge 
Streets,  TORONTO. 
T»1«.r>>if>np<:/0'^<^e— Long  Distance,  Main  8047. 
T^'*P°°°^^  t  Residence— North  2204. 

Telegraphic  address  :  "  Rodparke." 
W.  U.  Code,  Univ.  Edition. 

T.T.  SIMPSON 

A.  M.  .\mer.  Inst.  E.  E., 

Consulting  Engineer. 

Electric  Light  and  Power  Plants,  Long  Dist- 
ance Power  Transmission,  Estimates,  Reports, 
Tests,  Specifications. 

Long  Distance  Phone  1388,  Ottawa. 


Ml  F.  FIIK  ElCii 

MONTRBfVU  Gf\Nf\Df\ 

Bl  ii  INSUlil  m%  WIRE 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

u 


Amerieanite.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 


U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store:    F.  E.  Donohoe,  Agent,  241  Madison  Street. 

ELECTRIC  REPAIR 

AND  CONTRACTING  CO'Y. 

619  Lagauchetiere  Street,     -    Montreal,  Quebec. 


//FOOARTYBROS. 

/ /     Electrical  Contractors  and  Enoineers 


lis  St.  James  Street 


MO.\TIiEAL 


OTTAWA, 

55  Sparks  St. 


DE.GHENES 

QUE. 


LITTLE  GIANT 
DOUBLE  TURBINE 

HORIZONTAL  AND  VERTIC.\L. 

Made  in  44  sizes  from  4  inches  to 
60  inches  diameter,  in  either  iron 
scroll  case  (see  cut)  or  in  flume  case. 

Machine  dressed  gearing  a  spec- 
ialty. 

Write  for  catalogue  and  gear  list. 
Correspondence  solicited. 

J.  G.  WILSON  &  GO. 

GLENORA.  ONT. 


STUART-HOWLAND  CO. 

Have  now  on  hand  ready  for  shipment 

18,000 

BRACKET  ARMS  in  12  different  styles,  and  other  OVERHEAD  AND  POLE 
EQUIPMENT  in  Hi<ce  proportion.    Also  largest  stock  of 

LIGHTING  and  TELEPHONE  SUPPLIES  in  America. 

Br\nxhes  at  : 

New  York        Cleveland  261-287  DEVONSHIRE  ST..\   DO^TON     11  A 

London  Paris  54-  WINTHROP  SQ..  j    DU»3IU1^,  iTlAOO. 
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McCormick 
T\irbines 


4,000  H.  P.,  72  ft.  head,  arranged  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Five 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inches  for  their  plant  at  Mechanicsviile,  N.  Y. 


S.  Morgan  Smith  Company, vorK,pa.,as./v. 

Wrlt6  for  catalogue  it  conlemplalina  purctiase  of  Turbines. 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY. 


MONTREAL 


If  Quality,  Promptness  and  Attention  Count  With  You 

Write  us  when  next  in  the  Market. 

J.  A.  DAWSON  (SI  CO. 

STREET  RAILWAY  AND  ELECTRICAL  SUPPLIES 

745  Craig  Street.  MONTREAL,  QUE. 

0  Mail  orders  and  inquiries  receive  SPECIAL  ATTENTION.  ^ 
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FLOUR.  MILLS. 


We  build  Mour  Mills,  Oat-Meal  Mills,  Corn  or  other  Cereal  Mills  from 
basement  to  atlic,  and  can  furnish  the  power  plant  as  well.  Write  and  ask 
about  the  GYRATOR  SYSTEM  of  Milling.  Lei  us  know  your  needs  in  the 
mill  line  and  we  will  furnish  you  plans  and  estimates. 

The  Goldie  &  McCulloch  Co.,  Limited, 


O-AX^T, 
We  Make 


OIMTARIO, 


C  AISTADA 


WHEELOC  K  ENGINES,  IDEAL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS,  OATMEAL  MILL 
M;>CHINERV,  flour  mill  machinery,  wolf  GYRATORS,  WOOD-WORKING  MACHINERY,  SHINGLE  MACHINERY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION    CLUTCH    COUPLINGS,     FRICTION    CLUTCH    PULLEYS,    SAFES,    VAULTS  AND   VAULT  DOORS. 
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SPARKS. 

Mr.  \V.  T.  Wood  is  oftering  for  s;do  the  electric  light  plant  at 
Milibrook,  Out. 

New  boiliTs  have  been  installeil  by  the  Comfort  Soap  Com- 
fviiny,  Toronto  Junction. 

The  Humber  Power  &  Light  Company,  of  Toronto  Junction, 
Oni.,  are  about  to  build  a  stone  power  house. 

The  ratepayers  of  Port  Arthur,  Ont.,  have  voled  in  favor  of 
extending:  the  electric  street  railway  to  Current  River. 

The  \ illajje  council  of  Iroquois,  Ont.,  are  making  arrange- 
ments to  vlevelop  a  water  power  lor  electrical  purposes. 

The  X'ancouver  Power  Company  have  commenced  the  erec- 
tiv^n  of  their  transmission  line  within  the  limits  of  Vancouver,  B.C. 

Mr.  John  Cialt,  C.  E.,  of  Toronto,  has  piepared-  plans  for  a 
system  of  electric  lighting,  waterworks  and  sewerage  for  the 
city  of  Regina,  N.  W.  T. 

A  syndicate  has  been  formed  to  build  a  number  of  hotels  in 
Cape  Breton.  The  scheme  includes  the  building  of  an  electric 
railway  from  Mira  to  Sydney. 

The  electric  light  plant  in  the  saw  mill  of  the  Harrison  River 
Mills,  Timber  &  Trading  Company,  Harrison  River,  B.  C,  was 
destroyed  by  fire  last  month. 

The  electric  plant  of  the  Skagway  Light  &  Power  Manufactur- 
ing Company  has  been  purchased  by  the  British  Columbia  Power 
&  Manufacturing  Company,  of  Atlin. 

The  Pictou  Gas  Light  Company,  of  Pictou,  N.  S.,  have  offered 
to  sell  their  electric  light  plant  to  the  town  for  $8,000.  The 
question  will  be  submitted  to  a  vote  of  the  ratepayers. 

Thomas  Luke,  an  employee  of  the  Montreal  Light,  Heat  & 
Power  Company,  has,  according  to  report,  been  informed  that 
he  has  been  left  the  sum  of  $60,000  by  a  relative  in  Scotland. 

The  Ottawa  Electric  Company  will  light  the  civic  buildings  in 
Ottawa  by  electricity,  their  tender  being  $875  per  year  for  a  live 
year  contract.  The  Consumers  Electric  Company  tendered 
at  $980. 

The  city  council  of  Peterborough,  Ont.,  have  granted  a  fran- 


chise for  an  electric  railway  to  the  Peterborough  and  Ashburn- 
ham  Radial  Electric  Railway  Company,  which  is  practically  the 
American  Cereal  Company.  The  franchise  provides  that  five 
miles  of  rail-  way  within  the  town  are  to  be  in  operation  not  later 
than  July  1,  1904.  The  plans  of  the  company  include  extensions 
to  Ashburnham,  Lakefield,  Young's  Point  and  Chemong. 


MOONLIGHT  SCHEDULE  FOR  SEPTEMBER. 
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l-ight. 
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Mail  Us  Your  Order 
For  snanino 

We  are  headquarters  in  the  Dominion 
for  high  grade  steel  shafting  and  always 
carry  a  stock  of  upwards  of  200  tons  of 
Steel  shafting  in  diameters  from  }4"  to 
8",  and  in  standard  lengths  of  1 6,  t  8  and 
20  feet,  ready  for  instant  delivery. 

We  also  have  extensive  facilities  for 
turning  to  order  heavy  Jack  shafts  for 
electric  plants,  and  can  guarantee 
prompt  delivery  in  orders  from  stock 
and  from  special  specifications. 

Write  to-day  for  prices. 


THe  Do(lQ6  MtQ.  Gompani!  ol  Toronto,  umlied,  Toroiiio,  Oni 
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XYLOTIT 
PULLEY 


THE  ABOVE  PHOTOGRAPH  WAS  TAKEN  FROM  ONE  OF  A  LOT  OF  OUR  52KX56X8  XYLOTITE  PULLEYS,  WHICH 
WERE:THE  LARGEST  FIBRE  PULLEYS  EVER  MANUFACTURED. 


SPECIFY  XYLOTITE  PULLEYS  ON  ALL  APPARATUS 
WE  MAKE  ALL  SIZES.      NONE  TOO  LARGE  OR  NONE  TOO  SMALL. 


THE  XYLOTITE  MFG.  CO 

CINCINNATI.  OMIO 
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TRANSMISSION  LOSSES. 

\'arious  investii^ations  secure  varying  results,  from 
them  we  can  strike  an  average  for  our  own  purposes. 
Henry  Souther  chiims  losses  vary  from  5  to  90%  of  the 
power  generated  before  it  reaches  the  consuming 
machinery.  Undue  friction  in  line  shafting  is  a  more 
serious  matter  than  is  generally  supposed.  Besides 
making  heavy  drafts  on  the  coal  pile,  it  is  a  source  of 
loss  in  other  respects.  Mr.  C.  H.  Benjamin,  Professor 
of  Mechanical  Engineering  at  the  Case  Institute  of 
Applied  Science,  at  Cleveland,  Ohio,  states  that  in  six- 
teen tests  made  under  his  direction,  at  manufacturing 
establishments  of  various  kinds,  he  has  found  the 
amount  of  power  to  drive  the  shafting  and  belts  to  be 
from  14)3  per  cent,  to  81  per  cent,  of  the  total  load  on 
the  engine.  Note  well  the  amount — 81  per  cent. 
Referring  to  the  14^  per  cent,  factor,  where  the  power 
'oss  was  far  less  than  in  any  other  case  tested,  the 
professor  says  :  As  the  machinery  is  of  the  automatic 
type,  very  compactly  arranged,  the  conditions  are 
about  the  same  as  in  several  other  factories  visited  ; 
but  an  inspection  of  the  shafting  shows  that  great  care 
has  been  execised  in  its  construction  and  operation.  It 
is  in  perfect  alignment,  runs  in  cast-iron  boxes  without 
babbitt  metal,  and  supported  by  unusually  rigid 
hangers,  while  it  is  oiled  by  hand,  instead  of  by  wick 
oilers. 

He  advocates  :  (i)  Use  pulleys  of  larger  diameter 
on  counter  shafts  and  narrow,  fast  running  belts.  (2) 
Use  the  best  oil  for  the  purpose,  and  enough  of  it, 


catching  the  drip  and  purifying  it  for  repeated  use.  (3) 
Have  everything  oiled  regularly,  and  do  not  depend 
too  much  on  even  the  best  of  oiling  devices.  (4) 
Inspect  line  shafts  to  see  if  in  line  and  will  turn 
easily. 

Neglected  shafting,  both  in  respect  to  alignment  and 
lubrication,  is  the  cause  of  tremendous  friction.  Any- 
thing that  will  do  away  with  both  of  these  evils  at  once 
deserves  earnest  consideration.  A  good  so-called 
"  frictionless  "  bearing  will  do  this,  as  lubrication  is 
practically  unnecessary,  and  heavy  pressures  produced 
by  lack  of  alignment  count  but  little.  Samuel  Webber 
sub-divides  the  friction  in  a  mill  as  follows  :  To  run 
loose  pulleys  and  their  belts,  10  per  cent.;  to  run  main 
shafting,  20  per  cent. ; — the  engine  itself  takes  but  6 
per  cent.  He  puts  overtight  belting  and  consequent 
bending  of  shafting  with  resulting  heavy  journal  friction 
as  the  chief  cause  of  transmission  losses.  The  average 
manager  does  not  look  at  it  in  this  light.  Even  this 
souce  of  friction  may  be  avoided.  If  managers  of 
factories  would  only  take  the  pains  to  measure  their 
idle  load  once  in  a  while,  they  would  find  the  informa- 
tion gained  both  instructive  and  surprising.  Compara- 
tively few  do  it.  Some  noon  hour,  or  some  evening  at 
six  o'clock,  turn  off  all  work  on  all  machines  and  see 
what  your  engine  indicates  ;  it  is  something  any  of 
your  engineers  can  do  if  furnished  with  an  indicator, 
and  I  am  sure  you  will  feel  repaid.  Nine  times  otit  of 
ten  you  will  overhaul  a  considerable  number  of  things. 
— Power  and  Lighting  Economist. 


t\  MOTORS 
'  QenerAtors.. 


=1 


Direct  Connected  GeneroLtors 

For  Ra.ilwaLy,  Lighting  a.nd  Power 

Belt  Driven  GerveroLtors 
M\jlti  Volta^ge  System 

For  Variable  Speed  Control. 

Crane  Motors  and  Controllers 

WRITE  FOR  BULLETINS 

THE  R.  E.  T.  PRINGLE  CO.,  LIMITED 


St.  John,  N.  B. 


Montreal  Toronto 


The  Pretty  Girl  calendars  are  distributed 
every  month.     If  you  don't  get  these  re-' 
gularly  send  us  your  name  for  our  mailing 


?5 

list. 


At  the  same  time  you  might  as  well  state  whcn^j! 
you  will  need  more  transformers.  Then  when  you  do  ' 
order,  think  of  Pittsburgh  and  send  your  order  to  us. 

\' 

Pittsburgh  Transformer  Company  f 

\ 

The  R.  E.  T.  Pringle  Company,  Limited, 

Sales  Agents 
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Westing^house 

Type  N  and  O  D  Tpansfopiuers 


This  Terminal  Block  shows  2100  to  I05-2J0  volt  connection, 
one  of  nine  transformer  ratios  secured  by  simple  combinations. 
The  table  gives  the  others.  


CLASS  200  TRANSFORMER 

CLASS  400  TRANSFORMER 

Primary 

Secondary 

Primary 

Secondary 

1050 

52'A,  105,210 
58,  116,232 

1050 

105,210,420 
116,232,464 

2  100 

52'A,  105,210 
55,  110,220 
58,  116,232 

2100 

105,2 10,420 
1 10,220,440 
1 16,232,464 

No  Central  Station  can  afford  to  purchase  transformers  for  two  secondary  voltages,  when  a  choice 

of  nine  may  be  had  from  a  type  N  or  O  D  Westinghouse  Transformer  

Write  for  Transformer  Publication  7007. 

Ahearn  &,  Soper  Limited 

Ottawa,  Canada. 


THE  PACKARD  ELECTRIC  CO.  Limited 
St.  Catharines.  OMT 


i 


THE  CANADIAN  ELECTRICAL  NEWS 


August  1903 


DYNAMO  AND  MOTOR.  REPAIRS 


All  types  of  Dynamos,  Motors,  'I  ransformers  and 
Arc  Lamps  repaired  and  rewound  by       :       :  : 

ill  their  new  factory,  especially  equipped  for  this 
class  of  work  at         .:::::  : 

1801  Notre  Da.me  Street,  MONTREAL.  CAN. 


TelepKone  M.  1930 


Write  for  quotations  and  further  particulars. 


This  pump  excels  in 
high  class  materials 
and  workmanship.  A 
practically  constant 
delivery  is  assured  by 
the  three  cranks  t)eing 
placed  120  degrees 
apart.  The  pump  can 
be  operated  conven- 
iently by  water  power 
— by  belt  from  engine 
or  by  electricity. 

We  man  ufacture 
pumps  of  every  des- 
cription— for  all  pur- 
poses. Our  pumps  are 
standard  in  Canada  for 
excellent  service. 
Write  for  Catalogues. 


-ehe  NORTHEY  GAS 
AND  GASOLINE 
ENGINE 


The  Northey  Gasoline  Engine 
offers  the  best  proposition  in 
the  market  for  cheap,  easily 
handled  power.  The  Engine 
runs  with  practically  no  atten- 
tion— any  boy  can  manage  it — 
running  expenses  very  light. 
Ready  for  work  on  the  minute. 
Suitable  for  running  independ- 
ent electric  light  plants — 
pumping  and  elevator  plants, 
etc.  This  cut  illustrates  the 
H.  P.  size — the  only  vertical 
style  built;  all  other  sizes  are 
horizontal. 

Write  for  Booklet. 


iiiE  mm  CO.,  m\VfB,\ 


New  Helios-Upton 
Arc  Lamps 

Simplicity  ot  mechanism. 

Every  portion  easily  accessible  by  removing 

outside  case. 
Upper  carbon  holder  has  an  outside  cable 
connection. 

Large  inner  globe  supported  from  the  bottom. 
Porcelain  lined  inner  globe  cap. 
Most  durable  form  of  resistance. 
Easily  trimmed. 
Easily  adjusted. 
Steady  burner. 


JOHN  FOREMAN 


708-710  CraLig  Street. 


Montreal 


FILTERS 
(8)  PUMPS 
TANKS 


THE  JOttN  MGDOUGflLL  CALEDONIAN  IRON  WORKS.  LIMITED, 


Montreal,  Que. 
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VANCOUVER  TRANSMISSION  PLANT. 

By  WvATT  H.  Allen. 

In  the  early  summer  of  1902  work  was  commenced 
on  the  hydro-electric  transmission  plant  of  the  Van- 
couver Power  Company,  Limited,  near  Vancouver, 
B.  C,  and  while  the  completion  of  the  undertaking  is 
yet  a  matter  of  a  year  or  more,  there  are  many  items 
of  interest  connected  with  the  construction  in  progress 
and  the  plans  for  the  completed  equipment. 

The  installation  of  the  plant  is  for  the  purpose 
of  furnishing  light  and  power  for  operating  the 
street  and  interurban 
railways  in  Vancouver, 
New  Westminster  and 
Burnaby,  and  will  ulti- 
mately have  a  capacity 
of  24,000  h.p.,  for  which 
the  hydraulic  end  of  the 
plant  is  being  developed. 
The  initial  installation  of 
machinery  will  have  a 
capacity  of  6,000  h.  p. 

The  sources  of  water 
supply  for  power  are  two 
very  deep  glacial  lakes, 
known  as  Coquitlam  and 
Trout,  or  Lake  Beauti- 
ful. Their  situation  with 
respect  to  one  another 
and  to  Vancouver  is 
shown  on  the  accom- 
panying map.  The  first 
mentioned  lake  has  an 
area  of  2,300  acres,  and 
is  at  an  elevation  of  32 

ft.  above  the  latter,  which  has  an  area  of  460  acres. 
Both  lakes  are  surrounded  to  their  outlets  by  rugged 
mountains,  rising  abruptly  from  the  shore  lines,  and 
between  the  two  towers  a  granite  range,  4,000  ft. 
above  the  water. 

It  is  through  this  range  that  a  tunnel,  13,000  ft.,  or 
nearly  2}4  miles  in  length,  is  being  driven  to  connect 
the  two  lakes  for  the  purpose  of  using  the  stored 
waters  of  Coquitlam  for  the  main  supply  and  Trout 
Lake  as  a  balancing  reservoir. 

Both  lakes  will  be  controlled  by  dams  at  their  outlets 
and  from  the  dam  at  Trout  Lake  steel  pipe  lines  will 
convey  the  water  under  an  effective  head  of  390  ft.  to 
the  power  station,  located  just  above  high   tide  mark 


on  the  shore  of  the  North  Arm  of  Burrard  Inlet,  into 
which  the  water  wheels  will  discharge. 

The  dam  at  the  outlet  of  Coquitlam  Lake  will  raise 
the  water  12  ft.  above  low  water  level.  It  will  be 
constructed  of  rock-filled  timber  crib,  a  type  which  has 
proven  thoroughly  successful  in  many  mountain 
streams.  The  materials  are  provided  by  nature  in 
ample  quantity  at  the  point  where  they  will  be  us:d. 
The  dam  will  be  planked  and  constructed  with  an 
apron,  extending  far  enough  down  stream  to  pre- 
vent any  back  cutting  action  by  the  water  flowing  over. 

The  tunnel  is  9  ft. 
wide  by  9  ft.  in  height, 
with  rounded  corners, 
and  is  being  driven  from 
both  ends  by  compressed 
air  drills.  At  the  por- 
tals open  cuts  were 
carried  into  the  solid 
rock,  and  at  one  end, 
where  the  depth  of  the 
open  cut  became  incon- 
venient, a  tunnel  was 
driven  for  a  short  dis- 
tance, temporarily  tim- 
bered, and  the  ground 
above  the  roof  of  the 
tunnel  stoped  down 
through  chutes  in  the 
roof  directly  into  the 
car.  Before  the  machine 
drills  and  air  compres- 
sors arrived,  hand  drills 
were  used,  and  the 
average  progress  was 
two  feet  per  day  in  each  heading,  but  since  the  advent 
of  the  drilling  machinery  this  has  been  increased  to  10 
ft.  per  day.  A  system  of  electric  haulage  has  been 
installed  to  facilitate  the  rapid  and  economical  re- 
moval of  the  muck.  The  plant  at  each  end  includes  a 
100  h.  p.  boiler,  60  k.  w.,  500-volt  generator  and  a 
four-drill,  two-stage  air  compressor. 

Ventilation  is  provided  for  by  a  12-in.  galvanized 
iron  pipe,  through  which  the  air  is  exhausted  by  means 
of  an  air  jet  under  100  lbs.  pressure,  acting  as  an 
ejector.  This  is  only  put  in  operation  for  a  few 
minutes  after  each  blast  to  remove  the  smoke,  the 
exhaust  from  the  air  drills  furnishing  all  the  fresh  air 
necessary  at  other  times.     A  concrete  dam  350  ft.  long 
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on  the  crest  aiul  511  tt.  hit;h  is  now  in  course  of  con- 
struction across  the  outlet  from  Trout  Lake,  and 
arrantjenients  have  been  made  for  bringing  ten  54-in. 
pipe  lines  from  tlie  dam,  but  only  three  '  lines  will  be 
completed  at  the  present  time.  Kach  steel  pipe  line 
will  be  1,000  ft.  in  length,  4S  in.  in  diameter  at  the 
upper  end,  44  in.  in  the  middle  section,  and  42  in.  at 
the  power  station.  Close  to  the  power  station  site  on 
the  shore  of  the  North  Arm,  a  wharf  has  been  erected, 
at  which  steamers  and  barges  from  Vancouver  may 
discharge  their  freight  on  to  the  cars  of  an  incline 
tramway,  built  from  the  wharf  to  the  tunnel  portal  at 
Trout  Lake. 

By  this  means  all  material  for  the  camp  at  the 
tunnel  portal  and  for  the  dam  and  pipe  lines  is  delivered 
rapidly  and  with  the  least  possible  handling. 

To  deliver  material  to  the  tunnel  camp  at  the  Co- 
quitlam  portal  is  quite  a  diflferent  undertaking,  since 


The  wheel  centers  are  of  the  steel  disc  type,  and  fitted 
with  cast-steel  buckets,  secured  to  the  wheel  rim  by 
turned  steel  bolts  driven  in  reamed  holes.  The  hubs 
of  the  wheel  centers  are  bored  out  for  a  press  fit  on  a 
shaft  12  in.  in  diameter,  and  will  be  pressed  on  in 
place  at  the  power  station.  Each  wheel  will  be  en- 
closed in  a  cast-iron  housing,  and  provided  with  cen- 
trifugal discs  and  pockets,  and  suitable  drain  pipes  for 
preventing  leakage  of  water  along  the  shaft. 

Probably  the  most  interesting  feature  of  the  equip- 
ment is  the  single  combination,  deflecting  and  needle 
regulating  nozzle  provided  for  each  water  wheel,  and 
fitted  with  a  high-pressure  ball  joint,  which  is  leather- 
packed,  and  rocks  on  forged  steel  trunnion  bolts.  The 
joint  permits  of  effecting  regulation  by  deflecting  the 
nozzle  by  governor  or  hand,  independent  ot  the  control 
of  the  needle,  thus  permitting  of  load  and  speed  varia- 
tions, independent  of  any  change  of  velocity  in  the  pipe 


/ 


Fig.  2 — Elevations  and  Plan  of  Water  Wheels  and 
Generators. 

it  can  only  be  reached  by  wagon  road  from  a  station 
on  the  Canadian  Pacific  Railway,  ten  miles  distant. 
For  the  greater  part  of  the  distance  the  road  pene- 
trates the  dense  forests,  and  in  winter  can  be  kept  in  a 
passable  condition  only  by  constant  attention. 

The  power  station  will  be  constructed  of  granite 
masonry  and  much  of  the  material  excavated  to  obtain 
a  building  flat  will  be  used  in  the  walls. 

The  water  wheel  equipment  will  consist  of  three  sets 
of  impulse  wheels,  made  by  the  Pelton  Water  Wheel 
Company,  each  set  capable  of  developing  a  maximum 
of  3,000  h.  p.  at  200  r.  p.  m.,  under  the  effective  head 
of  390  ft.,  and  one  set  consisting  of  200  h.  p.  wheels 
for  driving  the  exciters  at  580  r.  p.  m.  Each  of  the 
main  units  will  consist  of  two  overhung  wheels,  one 
mounted  on  each  end  of  the  shaft  of  a  1,500  k.  w. 
Westinghouse  engine  type    rotating-field  generator. 


lines.  The  deflecting  portion  of  the  nozzle  is  counter- 
balanced by  hydraulic  pressure,  so  that  quick  operation 
can  be  secured  from  the  governor  on  account  of  the 
absence  of  inertia  of  heavy  counterbalanced  weights. 
The  taper  pipe  of  the  nozzle  is  provided  with  the 
necessary  geared  connections  for  hand  control  of  the 
needle,  and  will  have  a  tell-tale  indicator  showing  the 
size  of  the  stream  for  all  positions  of  the  needle. 

The  shaft  of  each  unit  is  13  in.  in  diameter  in  the 
journals  and  will  be  carried  in  two  ring  oiling,  ball  and 
socket  bearings.  The  enclosing  shells  of  the  oil  com- 
partments are  provided  with  cooling  pipes,  connected 
through  the  pedestal  with  the  main  wheel  compart- 
ments and  controlling  valves,  so  that  cooling  water 
after  being  discharged  from  the  wheels  may  flow  con- 
tinuously through  them  to  keep  the  oil  cool. 

For  each  wheel  is  provided  a  24-in.  high-pressure 
gate  valve,  with  roller  bearing  thrusts.  The  gates  are 
all  furnished  with  the  usual  hand  wheel,  and  in  addition 
there  is  provided  a  worm  gear  device,  which  can  be 
connected  at  will  to  facilitate  the  working  of  the  gate 
when  nearly  closed. 

The  governing  of  the  water  wheel  units  will  be 
effected  by  means  of  three  Lombard  governors.  The 
type  adopted  operates  under  water  pressure,  and  the 
water  used  by  them  will  be  first  passed  through  a  filter 
tank,  located  some  200  ft.  above  the  power  house. 

The  two  80  k.  w.  exciters  with  their  respective 
wheels  will  be  mounted  on  a  common  bed  plate,  with  a 
120  h.  p.  induction  motor  between  the  two  exciters. 
Each  exciter  will  be  provided  with  a  pair  of  jaw  clutch 
couplings  and  shifter  rigging,  so  that  either  water 
wheel  will  drive  its  exciter  and  the  induction  motor  at 
the  same  time.  The  motor  leads  are  connected  to  the 
main  bus-bars,  and  the  motor  is  normally  run  at 
synchronous  speed,  neither  giving  nor  taking  electric 
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power.  Should  the  exciter  water  wheel  nozzle  become 
clogged  and  the  speed  fall,  the  motor  immediately 
takes  power  from  the  bus-bars  and  drives  the  exciter 
until  the  nozzle  is  cleared  by  the  attendant,  or  the 
other  exciter  unit  started  up.  The  deflecting  nozzles 
of  the  exciters  are  arranged  for  hand  regulation  from 
the  exterior  ot  the  wheel  case  through  worm  gearing. 

The  contract  for  the  entire  electrical  equipment  has 
been  awarded  to  the  Westinghouse  Electric  &  Manu- 
facturing Company,  and  includes  the  apparatus  for  the 
generating  station  and  the  sub-stations  at  Vancouver 
and  Burnaby. 

The  three  1,500  k.  w.,  60-cycle,  2,200  volt  alter- 
nators for  the  power  station  are  of  the  rotating  field 
type,  and  arranged  for  a  movement  of  the  sxternal 
frame  in  a  direction  parallel  to  the  shaft  to  allow 
access  to  the  windings. 

For  the  control  of  the  apparatus  at  the  power  station 
the  switchboard  will  contain  nine  panels,  one  for  the 
induction  motor  and  one  for  each  exciter,  three  panels 
for  control  of  the  main  units,  and  three  for  the  control 
of  the  three  sets  of  550  k.  w.  air-cooled  transformers, 
with  their  motor  blower  sets,  consisting  of  20  h.  p 
motors  and  iio-in.  Sturtevant  fans. 

The  step-up  transformers,  static  interrupters,  high- 
potential  switches  and  lightning  arresters  will  be  in- 
stalled in  a  separate  building  located  on  the  hill  above 
and  just  back  of  the  power  house.  As  the  static  in- 
terrupters contain  oil,  they  will  be  separated  from  the 
main  room  and  each  other  by  brick  partitions. 

The  machinery  for  the  sub-stations  includes  the 
usual  transformers,  rotary  converters,  switchboards, 
etc.,  for  the  reception  and  distribution  ot  transmitted 
power. 

The  route  of  the  transmission  lines  to  Vancouver  Is 
16  miles  in  length,  and  involves  the  crossing  of  a 
navigable  arm  of  Burrard  Inlet,  with  a  span  of  2,800 
ft.    On  one  side  two  steel  towers  140  ft.  in  height  will 


Fig.  3 — Temporary  Criu  Dam. 

be  erected  to  support  twelve  9-16-in.  galvanized  plow 
steel  cables  with  wire  centers,  but  on  the  opposite  side 
there  is  high  ground  and  the  cables  will  be  supported 
on  poles. 

Two  independent  transmission  lines,  each  consisting 
of  twr>  3-wire  circuits  of  No.  2  copper,  will  be  con- 
structed on  the  same  right  of  way,  to  a  point  near 
Barnet.  From  here  one  line  will  be  continued  to  Van- 
couver and  the  other  to  Burnabv. 


A  transmission  line  already  exists  between  Burnaby 
and  Vancouver,  which  will  be  reconstructed  to  carry 
20,000  volts,  the  pressure  to  be  used  on  the  new  lines, 
and  a  new  line  will  be  built  from  Burnaby  to  New 
Westminster,  thus  providing  what  is  in  effect  a  double 


ViG.  4. — View  of  Inclined  Tramway  from  Wharf. 

transmission  line  over  the  entire  distance  between  the 
power  station  and  each  of  the  sub-stations. 

Mr.  Wynn  Meredith,  of  the  Engineering  Offices,  of 
San  Francisco,  is  directing  the  entire  work,  assisted 
by  Messrs.  Hermon  and  Burwell,  civil  engineers,  of 
Vancouver. — Electrical  World  and  Engineer. 


OIL  AS  A  SCALE  REMOVER. 

One  of  the  best,  and  most  talked  of  and  most  abused 
methods  of  removing  boiler  scale,  regardless  of  its 
thickness,  is  the  introduction  of  coal  oil.  The  proper 
quantity  will  depend  upon  how  fast  the  scale  comes 
off  ;  this  varies  in  different  localities.  In  some  cases 
one  pint  in  ten  hours  is  about  right,  in  others  one-half 
pint  and  even  one-fourth  pint  has  been  found  sufficient. 
Very  few  boilers,  no  matter  what  size,  require  more 
than  one  pint  in  twenty-four  hours,  the  oil  to  be  fed 
into  the  feed  pipe  a  drop  at  a  time.  This  will  be  found 
sufficient  for  a  boiler  that  will  figure  out  150  horse- 
power at  twelve  square  feet  per  horsepower.  Smaller 
boilers  will  usually  require  an  amount  in  proportion  to 
their  size. 

One  mistake  engineers  frequently  make  when  using 
kerosene  oil  is  in  using  too  much.  Whether  this  is  due 
to  the  recommendation  of  the  parties  selling  the  feeder, 
so  as  to  prove  their  claims  of  efficiency  by  the  rapid 
loosening  of  the  scale,  or  to  the  desire  for  early  results 
on  the  part  of  the  engineer,  is  not  for  us  to  say,  but  it 
is  a  fact  learned  by  experience  that  there  are  more 
men  usmg  too  much  oil  than  too  little. 


Tlie  Great  Falls  Power  Company  is  the  only  one  that  has  sub- 
milted  a  tender  for  the  supply  of  electric  ener>jy  for  the  city  of 
Winnipeg,  the  price  being  $50  per  annum  per  horse  power. 

The  Sarnia  Gas  &  Electric  Light  Company  have  arranged  lo 
obtain  a  supply  of  sawdust  for  fuel  from  the  Cleveland-Sarnia 
Saw^  Mills  Company.  The  sawdust  will  be  conveyed  from  the 
mill  to  the  boilers  of  the  electric  light  company  by  automatic 
carriers. 
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ELECTRIC  LIGHT  AND  WATERWORKS 
PLANT  AT  KAMLOOPS,  B.  C 

In  tlie  year  1S04  the  corporation  of  the  City  of 
Kamloops  decided  to  install  and  operate  their  own 
waterworks  and  electric  lighting  plants.  One  year 
later  the  waterworks  was  completed  and  in  the  spring 
of  the  following  year  the  electric  light  plant  was  put  in 
operation. 

The  waterworks  at  that  time  consisted  of  two  return 
tubular  boilers,  built  by  the  William  Hamilton  Manu- 
facturing Company,  of  Peterboro,  Ont.,  and  two  duplex 
pumps,  one  being  a  Worthington  with  a  capacity  of  600 
gallons  per  minute  and  the  other  a  Northey  under- 
writer's pump  having  a  capacity  of  900  gallons  per 
minute  against  a  head  of  i6o  lbs.  pressure  per  square 
inch. 

The  electric  light  plant  consisted  of  one  Robb-Arm- 
strong,  high  speed,  simple,  automatic  engine,  cylinder 
diameter  13',  stroke  12",  running  at  310  r.p.m.,  which 
was  belted  to  a  60  k.w.  United  Electric  Improvement 
Co.  (Philadelphia,  Pa.)  alternator  having  a  fre- 
quency of  125  cycles,  1000  volts,  at  680  r.p.m. 

The  machinery  was  all  installed  in  one  building  and 
continued     to    give    satisfaction   until     1900,  when 
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Fig.  I. — Floor  Plan  of  Municipal  Power  tlousE, 
Kamloops,  B.  C. 

the  rapidly  increasing  demand  for  both  water  and  light 
rendered  the  extension  of  plant  necessary.  After 
receiving  the  advice  of  Mr.  Willis  Chipman,  C.  E.,  of 
Toronto,  the  City  Council  decided  to  abandon  the  old 
site  and  construct  complete  new  works.  This  was 
done,  and  in  the  fall  of  1902  the  new  works  were  taken 
over  ;  the  old  pumps  and  electric  plant  being  removed 
to  the  new  building. 

The  power  house  (Fig.  2)  is  built  of  brick  on  granite 
and  cement  foundations,  and  has  a  frontage  on  Lorne 
Street  of  80  feet,  with  a  depth  of  60  feet,  the  interior 
being  divided  on  logtitudinal  centre  line  by  a  brick  fire 
wall  extending  the  entire  length,  making  on  one  side 
dynamo  and  engine  room  60  ft.  x  28  ft.  6  in.,  workshop 
28  ft.  6  in.  x  10  ft.,  office  and  lavatory,  etc.,  28  ft.  6  in. 
x  ID  ft.;  on  the  other  side  the  space  is  again  divided  by 
a  brick  partition,  making  pump  room  28  ft.  6  in.x30  ft. 
and  boiler  room  28  ft.  6  in.  x  47  ft. 

The  building  is  roofed  with  galvanized  iron,  with 
standing  seams,  laid  on  shiplap,  the  whole  being  car- 
ried by  heavy  timber  trusses,  by  which  the  machinery 
can  be  hoisted  for  repairs,  etc.  The  whole  building  is 
well  designed  and  constructed,  comfortable  and  conven- 
ient, and  presents  a  very  neat  and  attractive  appearance. 


The  new  electric  light  plant  consists  of  a  Robb-Arm- 
strong,  tandem  compound,  condensing,  side  crank  en- 
gine, cylinders  12"  and  20"  in  diameter  by  16"  stroke, 
running  at  210  r.p.m.,  which  is  connected  to  a  Northey 
jet  condenser.  It  is  giving  splendid  satisfaction,  making 
an  actual  saving  of  1300  lbs.  of  coal  per  12  hours  run 
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Fig.  2. — Power  House, 

over  the  high  speed  simple  engine  formerly  used,  and 
this  when  the  engine  is  running  under  most  disadvant- 
ageous conditions  of  light  load,  while  the  former 
engine  was  run  under  fairly  good  conditions,  being  for 
the  greater  part  of  the  time  well  loaded.  The  saving 
will  be  more  noticeable  as  the  load  is  increased.  This 
engine  was  manufactured  and  supplied  by  the  Robb 
Engineering  Company,  of  Amherst,  N.  S.  It  is  belted 
to  a  Canadian  General  Electric  standard  120  k.w. 
composite  wound  single  phase  alternator  having  a 
frequency  of  125  cycles,  1000  volts,  at  a  speed  of 
1070  r.p.m.,  and  gives  very  close  regulation. 

The  switchboard  (Fig.  4)  is  of  blue  Vermont 
marble,  finely  polished,  and  fitted  with  quick  break 
switches,  detachable  fuse  blocks,  and  Weston  in- 
struments in  black  oxide  finish,  the  whole  presenting  a 
very  handsome  appearance.  The  lightning  arresters, 
rheostats,  transformers,  etc.,  are  mounted  on  the  back 
of  the  board.  The  old  board  is  temporarily  set  on  one 
side.  At  the  present  time  there  are  about  3,000  16 
c.  p.  lamps  wired  on  the  circuits,   not  including  the 


Fig.  3. — Generators. 

street  lights,  but  as  current  is  supplied  to  the  con- 
sumers by  meter,  the  average  load  does  not  reach  the 
capacity  of  the  plant. 

The  streets  are  lighted  with  series  incandescent 
lamps,  mounted  on  neat  goose  neck  brackets  (sup- 
plied by  Munderloh  &  Co.,  Montreal),   placed  at  a 
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hsight  of  16  feet  from  the  ground,  and  visitors  say 
Kamloops  streets  are  very  well  lighted.  The  lamps 
are  placed  250  feet  apart  and  are  wired  on  two  circuits 
of  26  in  series,  6  amperes  across  the  primaries.  There 
is  also  another  circuit  of  14  32  c.  p.  lamps  in  series, 
and  in  the  outlying  districts  several  16  c.  p.  lamps 
are  temporarily  connected  to  the  commercial  secon- 
daries. The  old  plant  is  installed  on  the  other  side  of 
the  engine  room  and  forms  a  duplicate  or  reserve, 

This  department  is  under  the  charge  of  City  Elec- 
trician  Fred  J.  Marshall,   who  has  been  in  the  em- 


FiG.  4. — Switchboard  in  Power  House. 


ploy  of  the  city  in  that  capacity  for  nearly  eight 
years.    T.  A.  Shackleton  is  second  engineer. 

The  waterworks,  which  is  under  the  control  of 
C.  L.  Wain,  who  has  been  with  the  city  for  seven 
yaars,  has  also  a  reserve  plant.  The  new  high  duty 
pumping  engine  (Fig.  5)  was  manufactured  and 
supplied  by  the  Smart  Turner  Machine  Company,  of 
Hamilton,  Ont.,  and  is  a  vertical  cross-compound 
condensing  Corliss  pumping  engine,  the  first  of  this 
type  to  be  manufactured  in  Canada,  and  has  a 
capacity  of  1000  imperial  gallons  per  minute  against 
a  head  of  140  lbs.  pressure  per  square  inch.  The 
pumps  are  placed  immediately  below  the  engine  in  the 
well,  the  concrete  walls  of  which  serve  as  foundations. 
The  pumps  are  placed  as  near  the  water  as  practicable 
on  account  of  the  great  difference  between  high  and 
low  water  levels  on  the  South  Thompson  river,  from 
which  the  water  is  taken,  about  600  feet  distant  from 
the  power  house. 

The  water  flows  into  the  well  through  a  syphon  12" 
in  diameter,  there  being  a  rise  in  level  between  the  river 
and  the  well  of  2  feet  ;  after  entering  the  well  it  has  a 
drop  of  18  feet  to  the  bottom  of  well,  giving  at  extreme 
low  water  a  working  head  of  nearly  6  feet  ;  this  was 
done  to  avoid  expensive  ditching  across  the  flat.  This 
syphon  was  designed  by  Mr.  Willis  Chipman  and  is 
giving  good  satisfaction. 

The  pumping  engine  is  run  surface  condensing,  the 
discharge  water  from  the  pump  being  delivered  through 
the  condenser  to  the  main,  thus  providing  ample  cool- 
ing medium  without  cost.  This,  of  course,  adds 
greatly  to  the  efBciency.  The  condenser,  air  pump, 
hot  well  and  boiler  feed  pump  are  placed  in  the  base- 
ment in  close  proximity  to  the  engine.  The  contract 
for  this  engine  is  not  yet  completed,  as  the  manufac- 
turers desire  to  make  another  test  to  reach  the  guaran- 
teed duty  of  one  hundred  and  fifteen  million  foot 
pounds,  which  was  very  nearly  attained  on  the  pre- 
vious trial. 

The  water  is  delivered  by  tlie  pump  into  the  mains 
and  thence  to  the  reservoir,  the  mains  being  connected 


at  the  intersecting  streets  by  special  crosses,  tees,  and 
gate  valves,  thus  giving  complete  control  of  the  supply 
to  any  part  of  the  town.  The  reservoir  is  on  the  hill  im- 
mediately south  of  the  town  at  an  elevation  of  280  feet, 
and  gives  a  static  pressure  on  the  mains  of  125  lbs.  per 
square  inch.  It  is  excavated  in  the  ground,  the  soil  being 
a  conglomeration  of  "hard  pan"  and  gravel.  The  ex- 
cavating was  extremely  difficult  on  account  of  the 
nature  of  the  soil,  digging  being  impossible,  and  the 
material  could  only  be  removed  by  blasting. 

The  sides  of  the  reservoir  are  built  of  Portland 
cement  concrete  sloping  to  the  top,  48  inches  thick  at 
the  bottom  and  24  inches  at  top.  The  floor  or  bottom 
of  reservoir  is  dished  and  about  18  inches  thick.  This 
all  received  a  coating  of  i  inch  of  cement  plaster,  and 
was  then  repeatedly  washed  with  cement  wash  to  render 
it  impervious.  The  capacity  of  the  reservoir  is  150,000 
imperial  gallons.  It  is  covered  with  a  strong  shingled 
cottage  roof  and  has  a  very  attractive  appearance. 

The  boilers  were  also  manufactured  by  the  Robb 
Engineering  Company  and  are  the  "Mumford  standard 
boiler",  a  tpye  which  possesses  a  great  many  important 
points  in  their  favor,  and  which  so  far  have  have  fully- 
carried  out  the  claims  made  for  them  by  the  manufac- 
turers. They  each  have  a  guaranteed  evaportacion  of 
5,250  lbs.  of  water  per  hour  from  and  at  an  initial  tem- 
perature of  212°  Fahrenheit,  and  have  a  working  pres- 
sure of  1 25  lbs.  per  square  inch.  They  are  sell  contained, 
having  no  brick  setting,  being  cased  in  a  sheet  steel  case 
covered  with  2  inches  of  asbestos  plaster  to  prevent  radia- 
tion. 

The  smoke  stack  was  supplied  with  the  boilers  and  is 
constructed  of  steel  plates.     It  is  88  feet  high  and  45 


Fig.  5. — W.VTERWORKs  Pi'mpinc.  Knc'.ine. 


inches  in  diameter,  the  first  40  feet  being  of  inch 
plate  and  the  remainder  3/16  plate.  It  is  erected  out- 
side the  building  on  a  solid  granite  and  cement  founda- 
tion 12  feet  high,  making  the  total  height  from  ground 
level  to  top  of  the  stack  100  feet. 

The  cost  of  the  new  building  and  plant,  reservoir, 
mains,  etc.,  was  $50,000.  The  increased  economy  of 
operating  the  new  plant  compared  with  the  old  has 
re.sulted  in  a  reduction  of  5%  on  both  water  and  light 
rates  to  the  consumer. 
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THE  LATE  MR.  F.  H.  BADGER. 

The  electrical  fraternity  learned  of  the  death  of  Mr. 
F.  H.  Hadijer,  superintendent  of  the  Montreal  Fire 
Alarm  System,  with  deep  regret.  Deceased  was  taken 
ill  some  four  months  ago.  It  was  thought  a  sojourn 
at  Portland  would  lead  to  his  complete  recovery.  For 
a  time  his  health  grew  better,  but  the  change  was  only 
temporary  and  finally  death  came  on  July  29th.  He  was 


TiiK  Laih  Mr.  F.  H.  Badgek. 

one  of  the  oldest  employees  in  the  civic  service  and  was 
much  respected  for  his  sterling  qualities. 

Franklin  Hodgkins  Badger  was  born  at  Salem, 
U.  S.,  68  years  ago.  He  attended  the  high  school  in 
Boston  for  some  yeais,  but  was  practically  a  self-made 
man.  While  young  he  entered  the  service  of  the  fire 
alarm  office  at  Boston,  where  he  exhibited  uncommon 
skill  and  intelligence.  He  remained  there  until  1862, 
and  one  year  later  was  requested  to  organize  a  fire 
alarm  system  for  the  city  of  Montreal,  of  which  he  was 
appointed  superintendent. 

Mr.  Badger  was  deeply  interested  in  electrical  mat- 
ters and  it  was  his  good  fortune  to  enjoy  the  acquaint- 
ance and  friendship  of  many  leaders  in  that  science.  He 
spent  considerable  time  and  money  in  research  and 
invention,  and,  with  the  aid  of  Mr.  J.  Plewes,  invented 
a  device  to  prevent  high  tension  foreign  current  from 
entering  on  interior  wiring. 

Mr.  Badger  from  his  youth  was  a  student  of  the  facts 
and  philosophy  of  evolution.  In  other  departments  of 
science  he  was  well  versed  and  widely  read.  His  con- 
versational powers  were  remarkable  ;  as  a  generous, 
whole-souled  and  upright  man  he  made  a  host  of 
friends.  .  A  widow  and  one  daughter,  Mrs.  Alderman 
Turner,  of  Portland,  Maine,  survive. 


PERSONAL. 

Mr.  Albert  Dupuis,  electrical  engineer,  Montreal,  is  at  present 
on  a  business  trip  through  England,  France,  Germany  and 
Switzerland. 

Mr.  James  Ross  has  resigned  from  the  vice-presidency  of  the 
Toronto  Street  Railway  Company.    It  is  understood  that  he  is 
desirous  of  giving  closer  attention  to  the  affairs  of  the  Domini  § 
Coal  Company  and  the  Dominion  Iron  &  Steel  Company. 

Mr.  A.  W.  Douglas  has  tendered  his  resignation  as  secretary 
of  the  Shawinigan  Water  &  Power  Company,  of  Montreal,  and 
is  about  to  leave  for  the  Pacific  coast.  He  will  be  succeeded  by 
Mr.  Howard  Murray,  who  has  been  connected  with  the  company 
for  a  number  of  years. 


INCANDESCENT,  NERNST  AND  OSMIUM 
LIGHTS. 

A  series  ot  tests  of  these  lamps  has  been  made  in 
Berlin  and  reported  in  Elec.  Auzeiger.     It  shows  : 

Osmium  :  Gradual  increase  in  energy  and  decrease 
in  c.  p.  Loss  in  c.  p.  25%.  A  twenty-five-candle- 
power,  thirty-seven-volt  lamp,  1.65  average  watts  per 
candle  ;  depreciation,  $1.25  for  300  hours  ;  average 
cost  per  candle-hour,  0.043  cent. 

Incandescent  :  The  average  consumption  is  given 
as  3.2  watts  per  candle.  The  depreciation  charge  for 
300  hours  is  taken  at  8.4  cents.  With  electrical 
energy  at  sixteen  cents  per  kilowatt-hour,  the  average 
cost  per  candle-hour  is  found  to  be  0.05  cent. 

Nernst  :  A  r30-candle-power,  220-volt  Nernst  lamp, 
2.05  average  watts  per  candle  ;  depreciation  charge  for 
300  hours,  fifty  cents,  costing  0.035  cent  per  candle- 
hour. 

HONORING  A  DEPARTED  SCIENTIST. 

The  scene  portrayed  herewith,  reproduced  from 
Page's  Magazine,  represents  the  laying  of  a  wreath  on 
the  tomb  of  Volta  at  Camnago,  in  the  name  of  the 
British  Institution  of  Electrical  Engineers,  on  the 
occasion  of  an  excursion  to  Italy,  April  5th,  1903. 

Professor  Allessandro  Volta  (junior),  who  is  the 
grandson  ot  Volta,  is  seen  standing  between  the  Presi- 
dent and  Mr.  John  R.  Hewett  ;  the  latter  is  presenting, 
on  behalf  of  the  students  of  the  Institution  of  Electrical 
Engineers,  a  shield  of  bronze. 

Allessandro  Volta  was  born  at  Como,  in  1745,  and 
died  there  1827.      He  was  successively  Professor  of 


Laying  a  Wkeath  on  the  Tomb  of  Volta  in  the  Name  of 
THE  British  Institution  of  Electrical  Engineers 


Physics  at  the  Gymnasium  in  Como,  and  the  Univer- 
sity of  Pavia,  where  he  invented  the  electrophorus  and 
the  electroscope  ;  he  also  devised  several  other  electri- 
cal appliances,  and  in  1800  invented  the  \'oltaic  Pile, 
the  far-reaching  consequences  of  which  were  dealt  with 
in  Professor  Thompson's  speech,  delivered  at  ihe  tomb. 
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QUESTIONS  AND  ANSWERS  | 

"R.  T. "  :  As  the  Thomson  recording  wattmeter 
has  been  explained  to  me,  it  is  simply  a  little  motor 
driving  a  registering  dial.  Now,  if  this  is  the  case  why 
does  it  run  faster  as  the  load  gets  greater,  instead  of 
slowing  down  as  an  ordinary  motor  does.  Also  will  you 
give  me  the  short  formula  for  testing  these  meters  by  ? 

Ans. — This  instrument,  as  you  say,  consists  of  a 
motor  driving  a  dial  through  a  train  of  mechanism,  the 
speed  of  the  motor  increasing  with  increasing  load  be- 
cause, there  being  no  iron  in  the  armature  or  field,  the 
former  has  practically  no  counter  E.M.F.,  which  means 
that  the  speed  must  be  proportional  to  the  strengths  of 
the  field  and  armature  currents,  that  is,  increasing  with 
arise  in  either  the  voltage  of  the  circuit,  which  controls 
the  armature  current,  or  an  increase  in  the  current 
flowing  in  the  circuit,  which  means  a  stronger  field. 
The  formula  you  refer  to  is  as  follows  :  E  C  =  60  G  x  S, 
in  which  E  is  the  voltage,  C  the  current, G  the  constant 
of  the  meter,  and  Sthe  speed  of  the  disc  in  revolutions 
per  minute.  The  retarding  magnets  are  moved  in  or 
out  to  increase  or  decrease  the  speed  as  required  until 
the  equation  is  satisfied.  If  you  are  working  with  alter- 
nating circuits  E  C  must  be  muliplied  by  the  power 
factor. 


A  Quebec  reader  asks  :  Is  it  necessary  to  separate 
the  three  conductors  of  a  three  phase  line,  when  using 
lead  cables  in  conduits?  Does  the  lead  cause  any 
greater  drop  in  the  lines?  What  are  the  bells  on  the 
ends  used  for  ? 

Ans. — There  will  be  voltages  generated  in  the  three 
lead  coverings  which  will  cause  currents  to  flow  be- 
tween them  and  which  may  injure  the  lead.  They  are 
usually  separated  by  putting  a  braid  or  tape  over  the 
lead.  The  lead  introduces  some  extra  drop,  which  is 
ordinarily  quite  negligible.  It  can  be  entirely  eliminat- 
ed by  using  three  conductor  cables.  The  cable  bells 
are  for  the  purpose  of  taking  care  of  the  static  dis- 
charge, which  otherwise  might  puncture  the  insulation 
at  the  end  of  the  cable.  They  also  serve  in  the  case  of 
multiple  conductors  as  a  convenient  means  of  separat- 
ing the  leads  as  they  leave  the  cable  proper. 


"X  Y  Z"  :  Please  inform  me  through  your  paper  of 
the  proper  formula  for  calculating  h.  p.  on  a  3-phase 
circuit  when  only  one  voltmeter  and  one  ammeter  are 
used,  the  load  on  all  three  legs  presumably  the  same, 
being  an  induction  motor  with  a  few  lights  evenly  dis- 
tributed over  all  three  legs. 

Ans.  :  The  horse  power  of  a  three-phase  circuit, 
assuming  equal  loads  in  the  three  wires,  and  that  the 
three  voltages  are  also  equal,  is  given  by  the  formula 
H.  P.  =amperes  (in  one  wire)  x  volts  x  1.732 
X  power  factor 746. 
The  power  factor  for  a  load  consisting  entirely  of 
lights  is  about  .95  ;  if  it  is  all  motors  .75  to  .85, 
depending  on  the  size,  style,  point  to  which  they  are 
loaded,  etc.  For  a  combination  of  the  two,  the  motor 
being  the  larger  part  of  the  total,  we  would  think  that 
a  constant  varying  from  .85  to  .9  was  about  correct, 
assuming  a  30  h.  p.  machine  or  larger,  if  it  is  smaller 
than  that  .8  to  8f  might  give  more  correct  results.  It 


should  be  noted  that  the  above  formula,  owing  to  the 
power  factor  being  estimated,  does  not  give  absolutely 
correct  results,  which  can  only  be  obtained  by  the  use 
of  a  power  factor  meter  in  conjunction  with  an  ammeter 
and  voltmeter,  or  else  a  wattmeter,  which  latter 
instrument  combines  the  three  others  in  one  case. 


"Station  Manager"  :  We  have  an  induction  motor, 
three  phase,  which  takes  28  amperes  at  400  volts. 
What  power  is  it  giving  out  ? 

Ans. — Before  your  question  can  be  answered  definite- 
ly you  would  have  to  know  the  power  factor  and  effi- 
ciency of  the  machine  in  question  ;  assuming  80%  and 
85%  respectively  the  output  in  horse  power  would  be 
28  X  400  X  1.733  X  .8  X  .85 


746 


17.69  h.p. 


"Engineer":  Would  you  be  kind  enough  to  tell  me 
what  is  a  direct  acting  engine,  also  what  is  the  mean- 
ing of  the  term  trunk  engine  ? 

Ans. — A  direct  acting  engine  is  one  in  which  the 
pi'^ton  and  connecting  rods  act  directly  on  the  shaft  or 
other  device  which  they  actuate.  This  is  the  form  of 
the  large  majority  of  the  engines  used  to-day,  the  in- 
direct acting  engines  being  those  that  do  their  work 
through  the  medium  of  an  intermediate  device  such  as 
the  walking  beam  used  in  some  types  of  marine  and 
pumping  engines.  A  trunk  engine  is  one  which  has 
no  piston  rod,  the  connecting  rod  being  coupled  direct 
to  the  piston.  It  gets  its  name  from  the  trunk  or  ex- 
tension of  the  piston  which  it  is  necessary  to  provide  to 
keep  the  latter  in  place.  The  oscillating  piston  engine, 
which  has  no  connecting  rod,  is  the  opposite  of  this 
type. 


"W.  R.,"  Toronto  :  What  is  the  difference  between 
the  auto-starter  or  compensator,  used  in  place  of  a 
rheostat  to  start  induction  motors,  and  ordinary  trans- 
formers?   Why  wouldn't  transformers  be  satisfactory  ? 

Ans. — The  main  difference  is  in  the  fact  that  there  is 
but  one  winding  on  the  auto-starter  or  compensator, 
which  forms  both  the  primary  and  the  secondary,  the 
current  for  the  latter  going  through  the  same  wire  as 
the  primary.  This  allows  the  apparatus  to  be  much 
smaller,  which  means  that  it  costs  less  than  if  an  or- 
dinary transformer  with  separate  primary  and  second- 
ary were  used.  Sometimes  if  lowering  transformers 
are  used  with  a  motor,  and  their  connections  and  wind- 
ing permit  of  it,  a  voltage  lower  than  normal  can  be 
obtained  from  them;  a  double  throw  switch  is  then 
sufficient  in  place  of  the  compensator.  Again  in  quar- 
ter phase  circuits  it  is  sometimes  possible  to  obtain 
lower  voltages  by  making  various  coimections  of  the 
two  phases,  in  which  case  also  a  double  throw  switch 
is  all  that  is  necessary. 


"J.  H.":  How  do  you  figure  the  horse  power  to  run 
a  street  car?  What  is  the  difference  between  tractive 
effort  and  draw  bar  pull? 

Ans. — The  power  required  to  operate  cars  on  an 
ordinary  level  track,  in  fair  condition,  is  figured  from 
the  following  equation  : 

tractive  effort  in   pounds  x  speed 

in  miles  per  hour. 

Horse  power  =- — —  • 

375- 

The  tractive  effort  is  usually  based  on  the  require- 
ments of  a  10  ton  car  or  train  being  20  lbs.  per  ton,  for 
a  20  ton  car  15  lbs.,  and  for  a  30  ton  car  10  lbs.  per  ton. 
It  should  be  noted  that  each  per  cent,  of  grade  will 
increase  the  tractive  effort  required  by  the  same 
amount.  The  difference  between  tractive  effort  and 
draw  bar  pull  is  that  the  former  is  the  terrn  given  to  the 
total  propelling  power  generated  in  any  given  vehicle  ; 
the  latter  is  the  net  propelling  power  which  the  vehicle 
can  exert  on  something  else,  after  deducting  the 
amount  required  to  move  itself, 
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Of  late  years  there  have  been 
many  encouragino-  signs  given  to 
this  country  that  its  future  is 
bright  and  full  of  promise  of  good  things  to  come,  not 
the  least  among  them  being  the  establishing  of  local 
agencies  or  companies  by  United  States  firms  which 
hitherto  have  filled  their  Canadian  orders  by  exporting 
home  made  goods.  The  past  month  has  seen  public 
announcement  made  of  the  intention  of  two  of  the 
larger  companies  on  the  other  side,  the  Bullock  and 
the  Westinghouse,  to  establish  Canadian  factories  for 
the  supplying  of  the  business  which  has  hitherto  been 
taken  care  of  by  importations.  It  should  be  a  source 
of  satisfaction  to  all  to  see  these  two  added  to  the 
many  other  industries  which  are  just  now  being  started 
on  this  side  of  the  line  and  to  feel  that  the  large  sums 
which  hitherto  have  annually  been  sent  away  for  the 
purchase  of  electrical  apparatus  will  now  be  spent  at 
home.  Perhaps  we  shall  some  day  have  the  further 
pleasure  of  seeing  a  large  industrial  company  formed 
to  manufacture  apparatus  of  Canadian  design.  At 
present,  curious  as  it  may  seem,  but  very  few  of 
the  larger  concerns  operating  in  this  country  are  build- 
ing anything  but  United  States  designs  ;  this  being 
true  not  only  in  the  electrical  but  also  in  the  steam 
engine  and  water  wheel  industries.  The  Canadian 
headquarters  and  factory  of  the  Westinghouse  interests 
will  be  located  at  Hamilton,  those  of  the  Bullock 
Company  in  Montreal. 


New    methods    for  increasing 
Electric  Signs.       Station     earnings     are  always 
eagerly  sought  for  by  operating 
managers,  the  latest  being  that  of  electrical  signs,  a 
field  which  shows  promise  of  considerable  development. 
These  signs  may  take  the  simple  form  oi  rows  or  festoons 
of  lights,  plain  or  colored,  hung  round  a  building  and 
following  its  outlines  to  a  greater  or  less  extent,  or 
be  put  in  the  shape  of  reading  matter,  in  which  case 
the  lamps  are  sometimes  used  purely  as  illuminators  for 
ordinary  signs,  but  more  often  they  are  arranged  in 
the  shape  of  the  letters  and  form  the  actual  words. 
This  latter  is  again  divided  into  the  stationary  and 
the  flashing  types,  the  latter  oflFering  endless  opportu- 
nities to  make  an  extremely  varied  and  attractive  dis- 
play with  but  a  comparatively  small  amount  of  appara- 
tus.    Perhaps  the  most  effective  form  is  that  of  the 
script  type,  in  which  the  lamps  are  progre:sively  lit 
with  a  rapidity  which  gives  the  effect  of  an  invisible 
hand  writing  in  the  air.     The  actuating  device  or 
flasher  of  any  of  the  changing  signs  usually  consists 
of  a  revolving  cylinder  which  makes  appropriate  con- 
tacts with  the  various  fingers  forming  the  terminals  of 
the  various  lamps  or  combinations.    The  actuating 
force  is  usually  a  small  machine  of  the  fan  motor  type. 
The  importance  which  this  question  of  sign  and  decor- 
ative lighting  is  assuming  is  evidenced  by  the  increas- 
ing number  of  sockets  and  receptacles  coming  into  the 
market,  which,  primarily  designed  for  mounting  in  ex- 
posed situations,   are  at  the  same  time  very  easy  to 
install.      Another  point  which  is  being  brought  out  by 
experience  is  that  small  lamps  of  low  candle  power, 
which  obviously  cost  less  to  install,  and  particularly  to 
operate,  than  the  heretofore  standard  i6c.p.  lamp,  give 
results  which  are  quite  equal  to  those  produced  by  the 
larger  unit. 
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The    tremendous   strides  being 
"  Train  Control."      made  by  electric  railway  appar- 
atus is  nowhere  so  apparent  as 
in  the  improvements  which  are  constantly  being  made 
in  the  various  systems  of   motor  control.     It  seems 
to  be  generally  conceded  that  for  anything  except  what 
are  to-day  considered  small  cars,   some   method  of 
master  or  train  control  is  absolutely  necessary,  and 
consequently  the  various  manufacturing  companies  are 
full  of  the  problem  of  best  meeting  these  demands. 
The  recent  absorption  of  the  Sprague  Company  by  the 
General  Electric  Company  enabled  the  latter  to  add 
several  features  of  the  former  company's  system,  which 
hitherto  were  not  available  to  its  method  of  handling 
this  problem.     Both  these  companies  use  purely  elec- 
trical apparatus,  the  Sprague  the  usual  form  of  drum 
controller,   actuated    by  a  motor   controlled    by  the 
motorman,  the  General  Electric  people  preferring  to 
separate  the  various  contacts  each  into  its  own  simple 
element,  actuated  by  a  coil  and  plunger.     On  the  other 
hand  the  Westinghouse  Company, with  their  well-known 
predilection  for  compressed  air,  developed  a  system 
somewhat  akin  to  that  of  the  Sprague  interests,  but 
using  compressed  air  as  the  motive  power  in  place  of 
the  small  motor.     This  company  has  now  brought 
out  a  modification  of  their  first  method  which  embodies 
some  new  and  interesting  features.    The  main  differ- 
ence is  that,   following  the  practice  of  the  General 
Electric  Company,  the  grouping  of  the  various  fingers 
and  drums  into  one  main  controller  has  been  done  away 
with,   and  individual  contactors  substituted  therefor. 
These,  instead  of  being  opened  or  closed  by  the  coil 
and  plunger  method,  are  actuated  by  compressed  air, 
the  valves  of  which  are  handled  by  small  battery  ener- 
gized electro  magnets.    The  air  brake  and  car  control- 
ling systems  are  so  interconnected  that  the  application 
of  the  brakes  automatically  shuts  off  the  current  from 
the  motors,  if  the  driver  has  not  already  done  so. 
Means  are  also  provided  whereby  the  current  is  shut 
off  and  the  brakes  applied  if  the  motorman  takes  his 
hand  from  the  controller,  the  same  actions  taking  place 
if  the  train  should  break  in  two.    There  is  also  provided 
a  device  to  give  automatic  acceleration,  and  thus  pre- 
vent overloads,  both  on  the  power  house  as  well  as  the 
motors.     Further  advantages  claimed  for  the  system 
are  a  great  reduction  in  weight  and  the  power  required 
to  operate  it.    Altogether  it  appears  to  possess  many 
marked  advantages  over  its  predecessor  and  will  be 
watched  with  interest  by  all  those  interested  in  heavy 
electric  traction. 


The  question  of  variable  speed 

Variable  Speed       motors  is  at  the  present  moment 
Induction  Motors.  _  ' 

a  very  live  issue,   and  curiously 

enough  in  most  of  the  discussions  which  arise,  it 
appears  to  be  taken  for  granted  that  direct  current 
apparatus  must  be  installed  if  anything  but  constant 
speeds  are  needed.  It  is,  of  course,  admitted  that 
where  continual  changes  in  speed  are  necessary,  and 
where  they  extend  over  a  very  wide  range,  that  the 
direct  current  motor  has  certain  well  recognized  ad- 
vantages. On  the  other  hand,  where  the  changes  re- 
quired are  not  very  large,  nor  called  for  very  frequent- 
ly, the  alternating  motor  can  be  made  to  give  very 
satisfactory  service.  It  is,  of  course,  evident  that,  if 
it  can  do  the  work,  the  alternating  type  is  in  the  great 


majority  of  cases  the  more  desirable,  as  there  is  then  no 
necessity  for  introducing  motor  generator  sets  or  other 
apparatus  for  producing  direct  current.    The  standard 
induction  motor  is  essentially  a  constant  speed  ma- 
chine, the  voltage  and  frequency  remaining  unchanged, 
but  there  are  several  methods  by  which  it  can  be  made 
to  vary,  such  as  altering  the  voltage  applied  to  the 
motor,  varying  the  resistance  of  the  secondary,  per- 
mutating  or  changing  the  number  of  the  poles  and 
again  by  varying  the  frequency  of  the  current  supplied. 
It  is  nol  usually  practicable  to  vary  the  potential  by 
changing  its  value  as  generated,  and  so  some  form  of 
transformer  compensator  or   reactance    is  required, 
which  means  additional  apparatus  and  increased  losses. 
Further  than  this,  the  losses  in  the  motor  are  increased 
with  the  decrease  in  voltage,   the  tongue  remaining 
constant,  which  means  greater  heating,   or  in  other 
words  a  larger  and  more  costly  motor.    On  the  other 
hand  the  varying  of  the  secondary  resistance  means 
the  transferring  of  these  losses  to  an  outside  rheostat, 
thus  a  smaller  machine  can  be  used  for  a  given  output. 
Both  of  the  foregoing  methods  lend  themselves  readily 
to  large  and  continued  variations  in  speed,   the  latter 
having  the  less  effect  on  the  voltage  of  the  supply  cir- 
cuit.    Permutation,  or  the  variation  in  the  connections 
of  the  primary  winding  so  as  to  alter  the  number  of 
poles,  is  obviously  restricted  in  its  application,  it  being 
scarcely  practicable  without  great  complications,  to  make 
the  same  winding  suitable  for  more  than  two  or  three 
sets  of  poles.    This  means  that  the  machine  is  limited 
to  a  corresponding  number  of  speeds,   and  that  the 
changes  from  one  to  the  other  are  consequently  some- 
what abrupt.    The  efficiencies,  however,  at  the  lower 
speeds  are  considerably  in  excess  of  those  obtained  by 
either  of  the  other  foregoing  methods,  which  makes  the 
system  a  most  desirable  one  if  long  runs  are  needed  at 
say  half  or  two  thirds  normal  speed.     Variable  fre- 
quencies are  generally  obtained  from   two  or  more 
generators    or  a  small  motor  generator  set.  This 
method,  the  voltage  being  varied  with  the  frequency, 
skives  excellent  efficiencies  and  so  is  most  desirable  in 
that  respect,  though  it  introduces  the  additional  cost 
and  complication  of  the  extra  apparatus  and  wiring 
needed.    Concatenation,  or  the  connecting  of  the  field 
of  one  machine  to  slip  rings  on  the  primary  of  the  first, 
is  occasionally  found  in  alternating    railway  work. 
When  so  connected  both  machines  run  at  half  speed, 
the  first  because  of  the  external  resistance,  as  repre- 
sented by  the  field  of  the  second,  which  has  been  in- 
serted into  its  armature  circuit,   and  the  second  be- 
cause the  currents  supplied  to  it,   coming  as  they  do 
from  the  secondary  of  the  first  machine  running  at 
half  speed,  or  50%  slip,  are  of  half  the  normal  fre- 
quency. 

The  Acetylene  Construction  Company,  of  St.  Catharines,  Onl., 
have  secured  tlie  contract  for  installing  a  street  lighting-  system 
for  Moosomin,  N.  W.  T. 

Mr.  D.  W.  Marshall,  of  Sarnia,  Ont,,  is  wiring  the  new 
elevator  at  Point  Edward.  The  contract  calls  for  the  installation 
of  a  22  h.  p.  Robb  Auirstrong  engine,  an  18  k.  w.  generator,  and 
150  incandescent  and  six  arc  lights. 

Coming  in  contact  with  a  feed  wire  of  the  Metropolitan  Rail- 
way while  working  with  some  G.  N.  VV.  wires  at  Richmond  Hill, 
Emile  Nadore,  a  lineman,  was  thrown  some  distance  in  the  air 
and  .fell  to  the  ground,  a  dixtance  of  twenty-five  feet.  He 
sustained  an  ugly  gash  in  the  head  and  >vas  terribly  burrned,  but 
his  recovery  is  hoped  for, 
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THE  GROUNDED  WIRE  AS  A  PROTECTION 
AGAINST  LIGHTNING. 

The  important  question  of  the  protective  influence  of 
fjroumled  aerial  wires  over  transmission  lines  was 
discussed  by  Mr.  R.  D.  Mershon  in  a  paper  read  at 
the  recent  convention  of  the  American  Institute  of 
Electrical  Engineers,  of  which  the  following  is  an 
abstract  : 

There  are  three  ways  in  which  lightning  can 
effect  a  transmission  line — by  a  direct  stroke,  by 
electromagnetic  induction  and  by  electrostatic  induction. 
Protection  against  the  first  of  these  would  be  almost 
impossible,  certainly  impracticable.  Fortunately,  lines 
are  not  often  struck  by  lighting.  The  second,  electro- 
magnetic induction,  is,  in  the  opinion  of  the  writer,  a 
theoretical  possibility — nothing  more.  It  is  against  the 
eflects  of  the  third,  electrostatic  induction,  that  lines 
are  to  bo  protected,  whether  by  lightning  arresters  or  by 
grounded  wires. 

It  appears,  there'ore,  that  if  each  wire  of  a  transmis- 
sion line  20,000  feet  in  length,  the  conductors  of  which 
consist  of  No.  00  wire,  have  stretched  parallel  to  it 
and  at  a  distance  of  12  inches  a  grounded  wire  equal 
in  size  to  the  line  wire,  the  potential  of  the  line  wire 
due  to  a  charged  cloud  could  not  rise  to  exceed  30  per 
cent,  of  the  value  to  which  it  would  rise  if  the  grounded 
wire  were  not  present.  As  a  matter  of  fact,  it  each  of 
the  line  wires  had  its  corresponding  ground  wire,  the 
potential  to  which  they  could  rise  would  be  even  less 
than  this,  because  each  line  wire  would  be  influenced 
not  only  by  its  own  grounded  wire,  but  by  all  the  other 
grounded  wires  also.  However,  it  is  not  usually  the 
practice  to  employ  a  grounded  wire  so  large  as  that 
assumed,  and  12  inches  is  a  smaller  distance  from 
grounded  wire  to  line  wire  than  would  usually  have 
place.  The  usual  variation  from  these  quantities  will 
about  compensate  for  the  effect  due  to  a  greater  num- 
ber of  grounded  wires  as  usually  arranged,  so  that  the 
example  taken  serves  its  purpose  as  furnishing  a 
criterion  as  to  the  magnitude  of  the  effect  of  the 
grounded  wires.  It  does  not  and  is  not  intended  to 
furnish  a  criterion  as  to  construction  or  practical 
details. 

Ground  wires  are  usually  of  galvanized  iron.  This 
material;  is  probably  as  good  from  an  electrical  stand- 
point as  any  other,  since  with  the  rapid  flow  which 
must  take  place  at  discharge  the  material  of  the  wire 
itself  will  probably  make  little  difference  in  the  obstruc- 
tion offered  to  the  flow.  The  size  of  the  wire  will  have 
an  important  bearing,  since  in  general  the  larger  the 
wire  the  less  obstruction  it  will  offer  and  also  the 
greater  its  "  sheilding  action."  Greater  effectiveness 
will  be  obtained,  of  course,  for  given  amount  of 
material,  from  a  number  of  grounded  wires  of  smaller 
size  than  from  a  smaller  number  of  larger  size.  Barbed 
wire  is  often  used  for  grounded  wires,  but  in  the  opinion 
of  the  writer  it  has  no  advantage  over  smooth  wire. 

Usually  three  grounded  wires  are  installed,  one  on 
top  of  the  pole  and  one  on  each  end  of  a  crossarm. 
They  are  generally  tied  to  glass  insulators,  presumably 
for  mechanical  reasons,  as  all  three  wires  are,  of 
course,  grounded.  The  wires  should  be  grounded  as 
often  as  possible,  so  that  the  obstruction  to  the  flow 
between  grounded  wire  and  earth  shall  be  kept  as  low 
as  possible,  thus  keeping  down  the  direct  action  of  the 
grounded  wire  to  as  low  a  figure  as  possible. 


The  writer  has  known  of  a  number  of  plants  where 
grounded  wires  were  installed.  In  one  of  these,  as 
the  result  of  a  number  ot  years  of  operation,  those  in 
charge  of  the  plant  feel  sure  that  the  grounded  wires 
furnish  a  reliable  and  effective  protection  against  light- 
ning. In  some  of  the  other  plants  those  operating  think 
that  the  grounded  wires  furnish  more  or  less  protection, 
but  are  doubtful  as  to  the  amount.  In  still  other  plants 
those  in  charge  feel  sure  that  the  grounded  wires  are  of 
no  value  whatever,  and  constitute  a  nuisance  and 
menace  because  of  their  liability  to  break  and  fall 
across  the  power  wires.  In  some  of  the  cases  of 
doubtful  success  or  failure  the  trouble  may  have  been 
due  to  poor  grounds  or  to  the  wires  not  having  been 
grounded  frequen  ly  enough,  as  in  some  of  these  cases 
the  wires  were  not  grounded  at  every  pole.  In  all  of 
the  doubtful  cases  lightning  arresters  which  were  in- 
stalled in  addition  to  the  grounded  wires  received  more 
or  less  discharges  during  thunderstorms. 

The  following  written  contribution  to  the  subject  of 
high  tension  transmission  was  submitted  by  Mr.  P. 
G.  Gossler,  of  Montreal  : 

In  reference  to  the  subject  of  the  grounded  wire  as  a 
protection  against  lightning,  it  may  be  of  interest  to 
the  members  of  the  American  Institute  to  know  that 
this  method  of  protection  against  lightning  has  been 
used  on  the  transmission  lines  of  the  Montreal  Light, 
Heat  and  Power  Company  for  the  last  four  years, 
with  very  satisfactory  results.  For  three  years  the 
transmission  lines  were  operated  at  two-phase,  12,000 
volts,  and  for  the  last  year  at  three-phase,  25,000  volts. 

The  two-phase  transmission  lines  consisted  of  du- 
plicate lines  run  from  Chambly  to  Montreal,  the  total 
distance  being  about  17  miles  for  each  line,  of  which 
14)^  miles  was  aerial  and  2^4  miles  single  conductor, 
rubber  insulated,  underground  cables.  The  under- 
ground cable  was  divided  up  in  three  sections.  The 
first  section  was  about  a  mile  and  a  half  from  power 
house,  the  second  about  15  miles  from  the  power  house, 
and  the  third  at  the  Montreal  end. 

In  the  spring  of  1902  the  two-phase  transmiss'on 
lines  were  changed  to  three-phase.  The  present  trans- 
mission lines  consist  of  duplicate  lines  running  from 
Chambly  to  Montreal,  the  total  distance  being  about 
17  miles  for  each  line,  of  which  15^^  miles  is  aerial  and 
1^2  miles  underground  cables.  The  underground 
cables  are  at  the  Montreal  end  and  are  three-conductor, 
paper-insulated  cable.  The  present  arrangement  is 
two  three-phase  circuits  on  each  pole  line,  the  con- 
ductors being  30  inches  apart  and  arranged  in  the  form 
of  an  equilateral  triangle.  Three  lines  of  barb  wire  are 
run  on  pony  glass  insulators  on  each  pole  line,  two 
lines  being  run  on  the  ends  of  the  top  cross-arms  32 
inches  from  the  line  wire,  and  the  third  on  a  pin  on  the 
top  of  pole. 

The  barb  wire  is  composed  of  two  twisted  No.  12  B. 
W.  G.  galvanized-iron  wires  with  one  four-point  barb 
every  five  inches,  and  is  connected  at  each  pole  by 
means  of  a  soldered  joint  to  the  ground  wire.  This 
ground  wire  is  stapled  down  the  face  of  the  pole  and  is 
twisted  several  times  round  the  butt,  after  running 
through  an  iron  pipe  about  eight  feet  long,  which 
projects  above  the  level  of  the  ground,  preventing  the 
wire  from  being  cut  or  broken,  as  well  as  affording  an 
additional  ground.  The  barb  wire  is  tied  to  the  glass 
insulators  with  a  No.  12  B.  W.  G.  galvanized-iron 
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wire.  The  ground  wire  and  pipe  were  stapled  on  the 
pole  when  the  poles  were  being  erected. 

As  the  poles  on  the  transmission  lines  are  set  go  feet 
apart,  the  barb -wire  lines  are  grounded  about  58 
times  per  mile,  this  frequent  grounding  being  one  of 
the  most  important  points  in  the  protection. 

It  has  been  the  opinion  of  many  electrical  engineers 
that  ordinary  barb  wire  lacks  good  mechanical  proper- 
ties, is  liable  to  corrosion  and  to  cause  interruption  to 
to  the  service  by  breaking  and  becoming  tangled  with 
the  transmission  wires. 

This  has  not  been  our  experience.  In  the  line 
described  above  ordinary  commercial  barb  wire  was 
used,  and  we  have  only  experienced  two  cases  of  the 
barb  wire  breaking.  In  both  cases  it  fell  clear  of 
transmission  wires  and  did  not  become  entangled  with 
the  conductors.  We  are  of  the  opinion  that  our  free- 
dom from  mechanical  troubles  has  been  due  to  the  care 
exercised  when  stringing  the  line,  and  also  by  fasten- 
ing to  a  glass  insulator,  instead  of  stapling  to  the 
cross-arms  and  top  of  poles.  By  an  inspection  of  the 
line  after  it  had  been  in  operation  over  a  year  it  was 
found  that  where  the  transmission  line  crossed  over  the 
railroad  tracks  there  were  signs  of  the  barb  wire  deterior- 
ating, due  to  the  smoke  from  passing  locomotives.  The 
stretches  were  consequently  removed. 

We  also  use  the  Westinghouse  low-equivalent  alter- 
nating-current lightning  arresters  in  conjunction  with 
the  barbed  wire,  banks  of  arresters  being  located  at 
both  ends  of  the  aerial  lines. 

As  is  generally  known,  the  climatic  conditions  in 
Eastern  Canada  are  often  very  severe,  and  during  the 
past  four  years  we  have  experienced  many  severe  wind 
and  sleet  storms  in  winter  and  many  heavy  thunder 
storms  in  summer,  which  storms  have  often  more  or 
less  demoralized  the  local  system  in  Montreal,  while 
the  transmission  lines  have  not  suffered. 

We  have  undoubted  proof  of  the  usefulness  of  barb- 
wire  protection  as  applied  to  our  system.  The  first  year 
and  a  half  of  operating  our  Chambly  plant  we  did  not 
have  any  protection  against  lightning  but  the  barb 
wire.  We  might  state  that  the  first  summer  of  operat- 
ing we  had  the  oportunity  of  watching  the  effect  of  a 
very  severe  storm  which  travelled  from  Montreal  to 
Chambly,  passing  over  the  district  through  which  our 
transmission  lines  run.  This  storm  did  considerable 
damage  in  Montreal  as  well  as  shattering  several  trees 
along  the  transmission  line,  and  also  damaged  the 
local  lines  in  Chambly,  but  no  trouble  was  experienced 
on  the  transmission  lines. 

So  satisfied  are  we  of  the  usefulness  of  barb  wire  as 
a  protection  that  we  have  installed  it  on  many  of  local 
2,400-volt  circuits  in  and  around  Montreal  with  satis- 
factory results. 

VALUE  OF  OIL  RINGS  IN  BEARINGS. 

It  is  probably  not  generally  known  that  a  shaft  may 
be  highly  insulated  electrically  from  the  bearing  by  the 
film  of  oil  which  envelops  the  shaft,  and  that  the  oil 
film  is  capable  of  withstanding  a  comparatively  high 
electric  pressure.  According  to  some  measurements 
recently  made  by  Dr.  A.  li.  Kennelly  and  Mr.  C.  A. 
Adams,  the  short  circuit  of  the  bearings  of  a  125-volt 
6-kilowalt  lidison  bipolar  dynamo,  having  a  normal 
speed  of  1,800  revolutions  per  rniiuitc,  ceased  to  exist 
above  a  speed  of  100  revolutions.  The  electrical  re- 
sistance was  found  to  be  8.8  megohms  in  each  of  the 


bearings,  which  were  5  in.  long  and  in.  internal 

diameter.  The  insulation  was  found  to  break  down 
periodically  owing  to  accidental  contacts  between  the 
brass  oil  rings  and  the  sides  of  the  bearing  slots,  but 
when  the  rings  were  lifted  it  was  found  that  the  insul- 
ation entirely  disappeared,  and  was  not  restored  until 
the  rings  were  replaced  and  set  in  motion.  This  ex- 
perience is  a  good  demonstration  of  the  importance  of 
oil  rings  in  maintaining  an  adequate  flow  of  oil  through 
a  bearing. 

BULLOCK  INDUCTION  MOTOR. 

The  induction  motor  illustrated  herewith  is  doubtless 
entitled  to  be  classed  among  the  largest  motors  oper- 
ating in  Canada.     It  is  of  450  h.  p.,  and  was  supplied 


HuLLoeK  Induction  Motor. 


to  the  Montreal  Water  &  Power  Company  by  the 
Bullock  Electric  Manufacturing  Company,  of  Cincin- 
nati. 

LIGHT  COSTS. 

Prof.  Vivian  B.  Lewes,  the  celebrated  expert,  esti- 
mates the  cost  of  lighting  by  various  methods,  in  a 
lecture  recently  delivered  before  the  Petroleum  Institute 
of  London,  England  : 

Cost  of  1,000  Candles  Per  Hoi'r. 


Electricty  7  cents  per  unit  :  Cents 

Incandescent    28 

Arc     7.5 

Coal  Gas  : 

Flat  flame   36 

Arg-and     24 

Incandescent   4.5 

Incandescent  high-pressure   3.5 

Oil  : 

Lamp  (oil  at  16  cents)   14.5 

Oil-gas  (oil  at  8  cents)   12.0 

Incandescent  lamp  (oil  at  16  cents)   4.5 

Incandescent  air-gas  (spirit  at  20  cenis)   4.0 


DOMINION  EXHIBITION. 

Although  the  dates  set  for  the  Dominion  Exhibition  at  Toronto 
are  Aug.  27  lo  Sept.  12,  the  formal  opening  vvill  not  take  place 
until  Saturday,  Aug.  29,  when,  under  the  rules,  everything  will 
have  to  be  in  place  and  ready  for  inspection  by  the  public  from 
9a.m.  to  ro  p.m.  All  the  special  features, including  Kiralfy's  great 
spectacle  "  A  Carnival  in  \'enice,"  will  be  given  that  day.  The 
Exhibition  will  be  considered  oflicially  colosed  at  ro  p.m.  on 
Saturday,  the  1 2th  of  September,  after  which  exhibitors  must 
remove  all  their  properly  from  the  grounds  and  buildings.  No 
removals  will  under  any  circumstances  be  allowed  before 
Monday  morning,  September  14th,  except  in  the  case  of  Live 
Stock,  which  may  be  removed  after  the  parade  of  prize  winners 
at  2  p.  m.  on  Saturday,  12th  September,  and  Agricultural  and 
Horticultural  products,  which  may  be  removed  after  10  p.m.  and 
4  p.m.  lespeciively  on  Saturday,  izth  September,  and  Poultry  at 
4  p.m.  Friday,  September  11, 
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THE  BOSTON  PNEUMATIC  TUBE  SERVICE. 

riio  prol-ilem  of  ileliveriiit;-  packai^es  is  one  that  con- 
tronts  every  retail  dealer  in  every  line  of  goods.  The 
wholesale  merchant  can  confide  his  goods  to  the  railroad 
or  steamship  company,  knowing  that  at  the  other  end 
his  consignee  will  unload  and  take  care  of  the  shipment. 
But  the  distritiutor  is  facing  a  different  problem.  He 
must  leave  his  goods  at  the  homes  of  numerous  custom- 


Termin.\l  Station.— Boston  Pneumatic  Tube  Service 

ers,  each  and  every  one  of  whom  expects  his  order  to 
receive  immediate  attention.  This  becomes  a  serious 
matter  in  the  large  cities  where  the  population  covers  a 
a  vast  area. 

The  American  Pneumatic  Service  Company  has  insti- 
tuted a  novel  method  of  distributing  parcels  by  install- 
ing an  underground  pneumatic  tube  system  in  Boston. 
A  central  station  has  been  erected  in  the  very  center  of 
the  retail  shopping  district  at  the  head  of  Harrison 
avenue.     From  this  station  two  pairs  of  tubes  are  laid, 
one  pair  running  to  the  Back  Bay  sub-station  on  West 
Newton  street  near  Huntington  avenue.     The  other 
pair  runs  to  the  south  end  sub-station  on  Washington 
street.     From  the  south  end  the  line  is  continued  to  the 
Dudley  street  station  in  Roxbury,  near  the 
terminal  of  the  elevated  road,   and  from 
Roxbury  it  runs  to  the  Dorchester  sub-sta- 
tion at   Upham's  Corner.      The  parcels  are 
collected  from    the   stores  by  teams  and 
brought  to  the  central  station.    There  they 
are  sorted  and  sent  by  tubes  to  the  sub-sta- 
tions above  named,  and  delivered  from  them 
by  team  or  messenger.     The  average  time 
of  transit  from  the  central  to  the  Dorchester 
station  is  about  ten  minutes  as  against  forty 
minutes  by  team. 

The  tube  is  operated  by  compressed  air, 
which  forces  a  carrier  along  in  a  manner 
similar  to  that  in  use  in  the  familiar  store 
service  cash  system.    The  air  required  is 
about   1.400  cubic  feet  per  minute  at  an 
average  pressure  of  1.9  lbs.     With  the  lines  filled  with 
carriers  this  pressure  may  rise  to  as  much  as  2.1  lbs., 
and  in  the  shorter  lines,  with  no  load,  it  falls  off  to 
lbs. 

Before  entering  the  compressors  the  air  passes 
through  a  tank  filled  with  calcium  chloride,  which 
effectually  removes  all  moisture.  This  tank  is  open  to 
the  atmosphere,  and  the  pipe  connections  are  so 
arranged  that  the  air  of  the  incoming  line  passes 


through  the  tank  and  returns  to  the  compressor.  Only 
such  air  has  to  be  dried  as  is  lost  through  leakage  or 
used  for  operating  the  machines. 

The  compressors  are  duplex  belt-driven  with  24  in. 
X  12  in.  cylinders.  There  are  two  each  at  the  main, 
south  end,  and  Roxbury  stations,  and  one  each  at 
Dorchester  and  Back  Bay.  The  compressors  are 
driven  by  50  H.  P.,  three-phase  induction  motors  of 
the  internal  resistance  type.  The  idea  ot 
belted  compressors  and  electric  motors  was 
adopted  after  a  long  investigation  into  the 
relative  merits  of  steam,  gas  and  electric 
power.  Steam  was  early  abandoned  because 
of  the  necessity  of  having  a  licensed  engi- 
neer at  each  plant,  and  on  account  of  the 
room  required  for  boilers,  coal  bunkers, 
etc.,  gas  engines  appeared  attractive  on  the 
score  of  economy,  but  it  was  decided  that  a 
power  was  needed  that  could  be  more  easily 
controlled  ;  that  is,  one  where  the  starting 
or  stopping  of  the  compressor  would  be  an 
easier  matter.  Turning  naturally  to  elec- 
tricity, the  decision  lay  between  direct  and 
alrernating  current.  The  induction  current 
motor  with  no  commutator  to  burn  out, 
with  no  danger  of  burning  cut  the  armature, 
and  its  high  efficiency  at  half  load,  was  finally  adopted. 
The  motors  have  been  running  for  a  year,  without 
giving  the  least  trouble,  and  with  a  total  bill  of  repairs 
of  less  than  five  dollars,  all  of  which  was  for  paint. 

The  carrier  used  is  a  complete  departure  from  all 
previous  designs.  Instead  of  using  felt  or  some  other 
substance  for  bearing  rings  on  which  the  carrier  can 
slide,  five  wheels  are  placed  on  each  end  of  the  carrier. 
The  heads  which  carry  the  wheels  are  slightly  flanged 
and  it  is  found  that  the  air  that  leaks  by  is  not  suffi- 
cient to  be  noticeable.  The  cover  is  hinged  on  the  side, 
opening  the  whole  length  of  the  carrier,  and  nearly 
one-half  its  circumference.  It  is  locked  by  a  trident  at 
each  end  which  slips  into  holes  drilled  in  the  head. 


Electrical  Driven  Air  Compressors — Boston  Pneumatic  Tube  Service. 


Such  a  heavy  carrier  cannot  be  allowed  to  come  out  of 
the  open  end  of  the  tube  the  way  that  small  carriers  do 
in  the  store  service  systems.  The  receiving  terminal 
is  an  air  cushion  closed  at  one  end  by  a  revolving 
valve  which  is  opened  and  closed  by  a  cylinder  and  pis- 
ton operated  by  compressed  air  from  the  tube.  Nor- 
mally this  valve  is  closed.  When  the  carrier  enters 
the  receiver  it  compresses  the  air  in  front  ot  it.  This 
pressure  affects  a  small  auxiliary  valve.     When  the 
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carrier  is  brought  nearly  to  rest  the  auxiliary  over- 
balances and  moves  the  controlling  valve  of  the  main 
cylinder.  This  opens  the  revolving  valve  and  allows 
the  carrier  to  roll  out.  Just  at  the  end  of  the  receiver 
two  vanes  are  mounted  so  that  the  pressure  of  the  air 
behind  the  carrier  tends  to  move  them.  This  motion 
is  made  use  of  to  restore  the  auxiliary  valve  to  normal 
position  and  close  the  receiver.  As  the  current  of  air 
is  kept  flowing  all  of  the  time,  it  is  necessary  to  have 
some  method  of  introducing  the  carrier  into  the  tube. 
This  is  done  by  a  simple  adaptation  of  the  air  lock. 
The  valves  are  moved  in  the  proper  sequence  by  one 
cylinder  controlled  as  in  the  receiver. 

The  pipe  used  is  cast-iron  water  pipe,  machined  at 
the  joints  to  make  a  close  fit.  It  was  laid  in  the  same 
manner  as  water  pipe,  with  lead  and  yarn  joints.  The 
curves  are  of  cast-iron,  12  feet  radius  to  center  line,  the 
circular  section  of  the  straight  pipe  becoming  elliptical 
at  the  bend.  The  bends  were  cast  in  sections,  the 
standard  go-degree  bend  consisting  of  three  30-degree 
sections  bolted  together.  In  laying,  the  usual  obstacles 
of  manholes,  sewers,  water  and  gas  pipes  and  electrical 
conduits  were  encountered.  To  add  variety  to  the 
work,  the  foundations  of  the  elevated  road  and  the  roof 
of  the  subway  had  to  be  avoided.  On  Harrison  avenue 
a  long  stretch  of  soft  mud  was  encountered  which  made 
it  necessary  to  excavate  below  grade  and  put  in  a  bed 
of  good  bank  gravel.  This,  when  well  rammed,  made 
an  excellent  foundation.  Work  was  commenced  Sep- 
tember 4,  1900,  and  the  first  carrier  was  sent  through 
on  March  10,  1901.  Business  was  commenced  June  i, 
1901,  and  has  been  carried  on  steadily  ever  since. — E. 
D.  Sabine,  in  Railroad  Gazzette. 


NEW  EQUIPMENT  FOR  THE  CATARACT 
POWER  COMPANY. 

The  Hamilton  Electric  Light  &  Cataract  Power 
Company's  steam  power  station  in  Hamilton,  which 
will  be  used  as  an  auxiliary  to  its  water-power  plant  at 
DeCew  Falls,  34  miles  distant,  is  to  be  equipped  with 
the  following  machinery  recently  ordered  from  the 
Westinghouse  Electric  &  Manufacturing  Company  : 
Two  1 ,000-kilowatt,  two-phase,  2,400  volt,  8,000  alter- 
nation, engine-type  generators,  each  driven  by  a  verti. 
cal  Corliss  engine  furnished  by  the  Goldie  &  McCulloch 
Company,  of  Gait,  Ont;  one  50- kilowatt  motor-genera- 
tor exciter  set  for  these  alternating-current  generators, 
consisting  of  one  75-horse-power,  two-phase,  400  volt, 
type  C  induction  motor  and  a  50  kilowatt,  125  volt, 
compound-wound,  engine-type  generator,  constituting 
a  two-bearing  set  ;  also  a  switchboard  consisting  of 
two  generator  panels. 

In  the  receiving  station  of  the  Hamilton  Light  & 
Power  Company,  which  adjoins  the  auxiliary  steam 
power  station  in  Hamilton,  will  be  installed  six  500- 
kilowatt,  oil  -  insulated,  self-cooling  Westinghouse 
transformers  with  transformer  panels,  stepping  down 
the  current  from  20,000  volts  or  40,000  volts  three- 
phase  to  2,400  volts  two-phase. 

The  two  engine-type  alternators  mentioned  above 
will  be  operated  in  parallel  with  the  secondaries  from 
these  transformers. 

For  the  water-power  station  at  DeCew  Falls,  the 
Westinghouse  Company  will  furnish  two  5,000-kilowatt, 
three-phase,  2,400  volt  alternators,  which  will  be  direct 
coupled  to  water  wheels  that  are  being  built  in  Italy  ; 


two  loo-kilowatt  motor-generator  exciter  sets,  each 
consisting  of  a  150-horse-power,  2,400  volt,  type  C 
induction  motor,  and  two  loo-kilowatt,  70  volt,  direct- 
current,  compound- wound,  engine-type  generators, 
constituting  three-bearing  sets  ;  five  2,500  kilowatt, 
oil-insulated,  water-cooled  transformers,  transforming 
from  2,400  volts  three  phase  to  22,500  or  45,000  volts 
three  phase  ;  together  with  the  necessary  switchboards 
to  control  the  apparatus  recently  ordered  as  well  as 
that  already  installed  in  the  station,  aggregating  eight 
separate  switchboards  with  a  total  of  18  panels,  these 
to  be  equipped  with  type  F  instruments  and  type  C  and 
B  oil  switches  throughout. 


POWER  CABLE  CONDUITS  AT  NIAGARA. 

The  Niagara  Falls  Power  Company  is  making  a 
very  important  change  in  the  method  of  running  i's 
cables  between  power  house  No.  i  and  the  transformer 
house.  It  will  be  remembered  that  power  house  No.  i 
and  the  transformer  station  are  on  opposite  sides  of 
the  inlet  canal,  the  two  being  connected  by  a  stone 
bridge  over  the  canal.  This  bridge  was  erected  for 
carrying  the  cables  over  the  canal,  and  the  practice 
has  been  to  string  them  through  the  interior  of  the 
structure,  but  now  a  new  conduit  has  been  built  im- 
mediately under  the  bridge. 

On  January  29  last,  it  will  be  remembered,  lightning 
started  a  fire  in  the  basement  of  the  transformer 
station,  and  the  flames  were  carried  over  the  bridge, 
destroying  the  cable  installation  and  temporarily 
putting  power  house  No.  i  out  of  business.  Following 
this  fire,  the  company  built  a  cable  conduit,  805  ft. 
long  and  having  24  ducts,  from  the  south  end  of  power 
house  No.  I  around  the  west  side  of  the  Forbes  sub- 
way, and  through  20  of  the  ducts  cables  of  1,000,000 
circular  mils  were  laid.  This  relieved  the  bridge  over 
the  canal  of  some  of  its  cables,  and  now,  says  the 
Eletrical  World,  the  new  conduit  will  entirely  do  away 
with  the  service  of  the  bridge,  which  is  being  torn 
down. 

This  new  cable  conduit  has  60  ducts,  the  openings 
in  which  are  3^  inches.  The  ducts  are  laid  in  groups 
of  twelve,  and  a  feature  of  their  construction  is  that  no 
concrete  is  placed  around  them  except  sufficient  to 
hold  them  in  place.  This  style  of  construction  was 
adopted  in  order  that  the  ventilation  might  be  as  free 
as  possible,  the  difficulty  being  to  get  rid  of  the  heat 
where  such  an  amount  of  power  is  carried  as  passes 
through  this  conduit,  for  all  of  the  load  that  is  trans- 
formed, as  well  as  some  that  is  delivered  direct,  passes 
over  the  cables  in  the  conduit.  To  facilitate  ventilation 
further  ventilators  have  been  placed  in  a  walk  that  is 
laid  over  and  a  little  above  the  conduit.  With  this 
change,  all  of  the  current  from  power  house  No.  i  and 
also  that  from  power  house  No.  2  passes  through 
underground  conduits,  giving  much  greater  security 
and  removing  the  danger  of  a  repetition  of  such  a 
disaster  as  that  of  last  January. 

9 


Mr.  T.  Ciiouinard,  5  Lee  street,  Quebec,  has  invented  an  elec- 
tric switch  comprising-  an  insulating  base,  a  pair  of  lateral  con- 
tacts, a  central  contact  having  a  tube  fixed  thereto,  a  switch-key 
having  a  shank  rotably  mounted  in  said  tube  and  inclosed  there- 
by for  a  greater  part  of  its  length,  a  feather  mounted  on  one  end 
of  said  shank  and  projecting  between  said  lateral  contacts  and 
adapted  to  contact  with  either  alternately,  and  a  lever-handle 
attached  to  the  other  end  of  said  shank. 
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Branch  office  of  the  Canadian  Ei-kctrical  Nkws, 
Imperial  Building. 

Montreal,  August  6th,  1903. 

The  Hackman's  Union  are  making  determined  efforts  to  pre- 
vent the  running  of  tourist  trolley  cars  ticketed  "Seeing  Mon- 
treal"; in  fact,  they  applied  for  an  injunction,  claiming  the  action 
to  be  contrary  to  the  charter  granted  the  Montreal  Railway 
Company.  Happily,  the  application  for  an  injunction  was  dismiss- 
ed, as  it  should  be  ;  for  surely  the  city  of  Montreal  is  not  to  be 
made  suffer  for  any  such  Union.  It  has  suffered  sufficiently  from 
Unionism  in  its  various  forms  for  one  year  at  any  rate.  The  cars 
continue  to  run  and  fill  a  long-felt  want,  as  they  cover  a  large 
section  ol  the  city  and  suburbs.  The  remarks  of  the  man  on  the 
street,  however,  are  very  much  to  the  point,  viz.,  why  do  not  the 
Montreal  Street  Railway  run  these  cars  themselves  instead  of 
sub-letting  such  tourist  traffic  to  a  Yankee  syndicate. 

Local  construction  work  is  very  dull,  little  or  no  wiring  being 
under  way,  and  the  wiremen  seeking  work  are  pretty  much  in 
evidence,  although  really  good,  steady  men  are  generally  kept 
on  by  their  respective  employers  slack  limes  or  no. 

Ouiet  a  few  representatives  from  United  States  firms  have 
paid  the  Montreal  trade  a  visit  since  convention  time,  among 
which  nught  be  mentioned:  American  Circular  Loom  Co.  (Mr.  H. 
B.  Kirkland)  Chelsea  ;  American  Brass  &  Copper  Co.,  New 
York  ;  \V.  R.  Oslrander  &  Co.  (H.  D.  Monk)  New  York  ; 
Gibson  Gas  Fixture  Co.,  Philadelphia  ;  Electric  Gas  Lighting 
Co.  (Mr.  Howes)  Boston. 

The  employees  of  the  Montreal  Light,  Heat  &  Power  Com- 
pany held  their  annual  picnic  on  Saturday,  August  ist.  Sports, 
games,  and  dancing  were  indulged  in,  and  contests  were  judged 
by  several  of  the  company's  officials.  The  attendance  was  large 
and  the  picnic  voted  a  success. 

The  fan  moior  business  this  season  has  been  a  distinct  failure 
owing  to  cold  and  inclement  weather. 

The  architects  of  Montreal  almost  without  exception,  when 
writing  specifications  for  the  electric  light  wiring  in  residences, 
etc.,  are  in  the  habit  of  stating  that  the  work  is  to  be  done  in 
accordance  with  the  rules  adopted  by  the  Canadian  Board  of 
Fire  Underwriters,  and  with  "approved"  materials,  also  that  a 
certificate  of  inspection  to  that  eflect  is  to  be  furnished.  The 
next  move  is  to  proceed  to  repeat  the  Underwriters'  rules,  stat- 
ing that  rubber  covered  wire,  porcelain  insulators,  etc.,  shall 
be  used  and  other  superfluous  advice  already  fully  covered 
by  their  preamble.  All  that  is  necessary  to  let  the  contractor 
know  in  addition  to  the  preamble  already  quoted,  is  the  number 
of  outlets,  capacity  of  lights  to  be  carried  on  each,  the  location  of 
such  outlets,  and  switch  outlets.  The  architect  might  also 
remember  that  the  day  is  gone  past  when  electric  light  wires  can 
be  pushed  into  a  chink  in  the  brick  work  or  any  other  hole  or 
corner.  A  certain  quantity  of  right  of  way  is  necessary  for  a 
good  job. 


NIAGARA  AND  ITS  POWER. 

The  Commissioners  of  the  Queen  Victoria  Park,  Niagara  Falls, 
have  issued  their  seventeenth  annual  report,  in  which,  concerning 
the  power  development  at  the  Horse  Shoe  Falls,  they  say  :  "The 
production  of  electrical  power  as  a  means  of  providing  revenue 
has  perhaps  more  than  anything  else  been  characterized  as  van- 
dalistic  in  its  ultimate  effect  upon  scenic  conditions  in  the  park. 
It  should  be  borne  in  mind  that  at  the  time  the  park  was  estab- 
lished the  science  of  producing  electrical  energy  for  motive  pur- 
poses was  practically  in  its  infancy,  the  first  electrical  street 
railway  in  America  having  been  put  in  operation  in  1887.  It  was 
only  when  the  practicability  of  transmitting  electrical  power  as- 
sumed shape  that  the  matter  was  considered  by  the  commissioners 
as  a  possible  means  of  revenue.  The  commissioners  do  not  claim 
that  they  acquired  the  portion  of  the  park  lying  south  of  Cedar 
Island  looking  to  the  utilization  of  this  portion  of  the  property  as 
being  eminently  suited  for  the  purpose.  They  do  claim,  however, 
that  their  recommendation  to  the  Government  which  brought 
about  the  acquirement  of  this  additional  property  has  resulted  in 
the  greatest  pecuniary  advantage.     Had  the  property  not  been 


expropriated  when  the  park  was  founded — viewing  it  now  in  the 
light  of  what  has  transpired  on  both  sides  of  the  river — that  part 
of  the  property  would  doubtless  have  been  acquired  by  capitalists 
and  laid  out  as  a  manufacturing  district  without  reference  to  its 
scenic  environments,  as  has  been  done  on  the  American  side  of 
the  river  north  of  the  steel  arch  bridge,  to  the  irreparable  dis- 
figurement of  the  river  bank.  On  the  other  hand,  had  it  been 
expropriated  after  its  capabilities  as  a  center  for  production  of 
electrical  power  on  a  large  scale  were  demonstrated,  it  is  quite 
probable  that  the  price  of  such  expropriation  instead  of  the  orig- 
inal cost  of  $100,000  would  have  been  many  millions  of  dollars, 
determinable  only  by  the  capitalization  of  the  revenue  obtainable 
from  possible  electrical  franchises. 

"Coming  now  to  the  charge  that  the  commissioners  have,  in 
granting  certain  power  privileges,  committed  acts  of  vandalism 
that  will  ultimately  ruin  the  scenery  of  Niagara  Falls,  the  com- 
missioners have  to  state  that  with  the  exception  of  the  Ontario 
Power  Company's  power  house  in  the  gorge  under  the  falls,  here- 
after referred  to,  all  the  proposed  works  connected  with  the 
generation  of  electricity  are  practically  beyond  the  territory 
originally  designed  for  park  purposes.  When  the  electrical 
power  works  are  completed  not  a  single  view  of  the  falls,  rapids 
or  gorge  under  the  falls  will  be  obstructed  in  the  slightest  degree. 
On  the  contrary,  the  filling  in  of  the  shore  line  above  the  falls  by 
excavated  material  from  the  tunnels  will  increase  the  park  area 
very  considerably  and  will  permit  of  roads  and  walks  being  con- 
structed on  the  margin  of  the  river  which  will  greatly  improve  the 
views  of  the  upper  rapids,  and  at  the  same  time  cover  the  fore- 
shore, which  in  some  places  has  become  exposed  by  the  recession 
of  the  waters,  owing  to  the  breaking  away  of  the  cataract.  The 
waters  forming  the  Dufferin  Islands  will  be  completely  restored 
and  improved  by  the  construction  of  cascades  and  miniature  falls, 
and,  besides,  the  area  at  that  congested  point  in  the  park  will  be 
considerably  enlarged. 

"Respecting  the  construction  of  the  Ontario  Power  Company's 
power  house  in  the  gorge  under  the  falls  the  commissioners  of  the 
Slate  reservation  made  representations  to  the  board  in  July  last 
and  were  granted  a  hearing  with  particular  reference  to  the  erec- 
tion of  the  structure  at  the  location,  the  contention  of  the  com- 
missioners of  the  State  reservation  being  that  the  building  would 
not  only  disfigure  the  landscape  as  viewed  from  several  points  in 
the  American  reservation,  but  would  also  be  objectionable  from 
an  aesthetic  standpoint  and  at  variance  with  the  natural  conditions 
desired  by  the  commissioners  on  both  sides  of  the  rivers. 

"On  the  other  hand,  it  was  shown  by  the  Canadian  commis- 
sioners that  the  location  of  the  building  in  question  would  present 
no  obstruction  to  the  free  views  of  the  falls  or  river  from  any 
point  on  the  American  side,  and  as  the  building  would  be  far 
below  the  surface  level  of  the  park  a  part  of  the  roof  and  two 
gable  ends  would  be  the  only  parts  of  the  structure  seen  from  any 
point  of  view  within  Queen  Victoria  Park.  It  was  further  pointed 
out  that  to  make  the  building  in  any  sense  a  conspicuous  or  ob- 
jectionable feature  of  the  landscape  would  depend  solely  upon 
the  design  and  character  given  to  it. 

"The  commissioners  have  also  arranged  for  the  early  removal 
of  the  large  and  unsightly  building  which  is  so  conspicuous  from 
the  American  side,  and  which  was  originally  constructed  for  a 
museum,  but  which  has  recently  been  used  for  n  restaurant  and 
shelter  building.  The  removal  of  this  structure,  which  has 
formed  quite  a  striking  feature  of  the  park,  and  the  substituting 
of  a  modern  refectory  near  the  center  of  the  picnic  grounds,  will 
remove  from  the  park  one  of  its  most  objectionable  features,  and 
will  more  than  counter-balance  any  temporarj-  disfigurement 
which  the  constiuction  of  the  power  house  may  cause. 

"All  of  the  works  and  structures  connected  with  the  electrical 
power  projects  have  been  designed  with  the  object  not  only  of 
doing  the  least  possible  injury  to  scenic  conditions,  but  the  com- 
missioners are  confident  in  the  belief  that  when  the  several  works 
are  completed  the  consensus  of  opinion  by  the  vastly  increased 
numbers  of  visitors  who  are  expected  to  visit  the  park  w-ill 
abundantly  sustain  them  in  their  contention  that  the  park,  as  a 
whole,  with  its  wealth  of  electrical  machinery,  will  then  be  of 
tenfold  greater  interest  to  the  great  majority  visiting  it.  In  ad- 
dition, not  only  will  the  immediate  locality  beyond  the  park  be 
built  up  into  one  of  the  great  manufacturing  centers  of  the  world, 
but  the  quickening  impulse  and  vivifj-ing  effects  of  the  whole  of 
the  world's  latest  and  most  perfect  form  of  energy — created  and 
sent  forth  by  the  Falls  of  Niagara — will  be  felt  from  end  to  end 
of  the  province." 
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TELEGRAPH /TELEPHONE 

CONGRESS  OF  WIRELESS  TELEGRAPHY. 

The  First  International  Congress  of  Wireless  Tele- 
graphy convened  by  the  Imperial  Post  Office,  opened 
in  Berlin,  Germany,  on  August  4th  last.  Forty-four 
delegates  attended,  representing  Germany,  Russia, 
France,  Italy,  Austro-Hungary,  Spain,  and  the  United 
States. 

The  Congress  was  called  upon  Germany's  invitation 
with  the  avowed  purpose  of  agreeing  on  international 
regulations  to  control  the  operation  of  wireless  telegra- 
phy systems,  and  prevent  any  one  system  getting  a 
monopoly.    The  proceedings  are  secret. 


TELEPHONE  COMPETITION. 

Some  of  the  western  Ontario  papers  are  still  keeping 
up  their  demand  for  a  competitive  telephone  service. 
They  may  have  some  excuse  for  the  agitation,  but  it  is 
most  difficult  to  see  it  at  this  distance.  If  there  is  any 
one  public  utility  in  which  it  is  desirable  that  a  mono- 
poly should  exist  it  is  in  that  of  telephones.  Experience 
has  taught  those  localities  which  have  had  a  competi- 
tive system  that  far  from  being  a  source  of  benefit  to 
the  community,  the  competition  has  actually  resulted 
in  what  is  far  worse  than  loss — waste.  The  merchant 
has  not  found  any  profit  in  being  compelled  to  install 
two  services  when  one  would  have  answered  equally 
well.  As  a  matter  of  fact  the  proportion  of  duplication 
has  been  as  high  in  many  cases  as  50  per  cent.,  that  is 
half  the  telephone  users  were  paying  nearly  twice  as 
much  as  necessary  in  order  that  the  other  half  might 
have  the  benefit  of  competition.  Experience  has  also 
shown  that  this  competition  has  been  comparatively 
short  lived.  It  has  usually  been  founded  upon  cheap- 
ness, and  if  there  is  anything  on  earth  in  which  cheap- 
ness is  detrimental  to  satisfactory  service  telephone 
communication  is  that  thing.  The  result  has  usually 
been  that  the  weakest  organization  has  finally  been 
compelled  to  retire  from  the  fight  with  a  heavy  loss  to 
those  who  put  their  money  in  the  venture,  and  a  more 
or  less  serious  disturbance  of  the  telephone  service  of 
the  community.  In  many  instances  these  investors 
have  been  led  into  the  loss  of  their  money  by  the  fairy 
tales  of  promoters.  It  is  generally  easy  enough  to  pro- 
vide figures  which  will  show  a  certainty  of  returns,  but 
it  is  quite  another  matter  to  provide  dividend  cheques 
which  will  be  honored  at  the  bank.  There  is  no  one 
who  realizes  this  more  clearly  than  the  promoter,  and 
this  may  be  one  ot  the  reasons  why  his  cash  contribu- 
tion is  usually  small,  if  not  entirely  lacking. 

The  public  demand  is  best  served  by  one  company. 
There  should,  however,  in  the  case  of  a  constituted 
monopoly  such  as  this,  be  some  provision  for  the  pro- 
tection of  subscribers  from  extortion,  and  in  this  re- 
spect Canada  occupies  a  somewhat  peculiar  position, 
the  control  of  the  rates  being  vested  in  the  Governor- 
General-in-council,  who  may  in  case  of  complaint  by 
any  municipality  fix  the  rates  or  appoint  a  judge  of  one 
of  the  Superior  Courts  to  hold  an  enquiry,  coinpel  the 
attendance  of  witnesses,  examine  them  under  oath  and 
require  the  production  of  books  antl  papers.  Under 
the  provisions  of  these  regulations  the  company  is  com- 


pelled to  show  that  the  rates  it  proposes  or  which  it  ob- 
jects to  are  either  absolutely  essential  for  the  purpose 
of  providing  a  fair  return  upon  the  capital  investment, 
or  that  they  are  so  low  that  it  will  be  impossible  to 
secure  such  a  return.  Not  only  are  local  rates  covered 
by  this  act,  but  also  long  distance  rates,  so  that  if  the 
company  takes  advantage  of  any  municipality  it  is  its 
own  fault,  at  least  until  it  has  been  demonstrated  that 
the  relief  provided  is  inadequate.  It  is  somewhat 
strange  that  despite  the  fact  that  this  law  has  been  up- 
on the  statute  books  for  more  than  a  year,  not  a  soli- 
tary attempt  has  been  made  to  set  its  machinery  in 
motion,  though  there  have  been  mere  or  less  frequent 
complaints,  more  or  less  loud,  in  the  usual  vein,  of  ex- 
tortion, etc.  If  the  people  of  any  municipality  are  being 
robbed  it  is  their  own  fault.  That  there  is  still  talk  of 
attempts  being  made  to  secure  a  reduction  ot  rates  by 
the  organization  of  new  companies,  while  the  method 
provided  by  law  remains  untested,  may  be  considered 
conclusive  evidence  that  the  basis  of  the  proposed  op- 
position rests  upon  the  hopes  of  self-aggrandizement  of 
the  promoters  at  the  expense  of  those  whom  they  may 
be  able  to  lead  into  their  venture,  rather  than  upon  any 
desire  to  benefit  the  public  at  large.  It  is  just  as  well 
that  the  man  with  money  looking  for  an  investment 
should  bear  this  fact  in  mind. — Montreal  Gazette. 


MUNICIPAL  SERVICES  AT  FORT  WILLIAM. 

The  municipal  telephone  plant  at  Fort  William  does 
not  appear  to  have  been  the  success  that  has  been 
claimed  for  it,  judging  from  the  following  statement  in 
the  "Times-Journal"  of  that  town  of  23rd  July,  over 
the  signature  of  Mr.  A.  F.  Woodhead,  a  prominent 
citizen  : 

"'fhe  public  (electric  light  and  telephone)  services 
have  been  administered  with  inefficiency  and  inaptitude, 
culminating  in  the  destruction  of  the  town  hall,  with 
its  valuable  records,  a  costly  law-suit  in  which  the  town 
has  been  signally  worsted,  and  to-day  we  have  another 
breakdown  in  the  electric  light  plant,  simply  through 
sheer  mismanagement,  which  will  cost  a  large  sum  and 
deprive  the  citizens  of  light  for  probably  some  weeks. 
The  municipal  telephone  service  is  so  bad  that  every 
user  of  it  is  disgusted  and  supporters  of  legititnate 
public  ownership  are  chagrined  and  disappointed." 


SHORT-CIRCUITS. 

The  DeForest  Wireless  Telegraphy  Company  is  removing  its 
instruments  from  the  station  on  Point  Hill,  Hamilton.  The 
experiments  were  successful,  but  commercially  it  has  not 
been  profitable. 

A  new  agreement  with  the  Bell  Telephone  Company  and  the 
city  of  Hamilton  is  being  drawn  up.  The  prices  for  phones 
will  remain  the  same,  but  all  will  be  fitted  out  with  the  long- 
distance equipment.  The  agreement  will  last  for  five  years, 
and  the  company  will  pay  $2900  a  year  and  a  bonus  of  $1,450. 

Mr.  James  Kent,  general  manager  of  C.  P.  R.  Telegraphs, 
accompanied  by  Mr,  D.  S.  Jenkins,  the  western  superintendent 
of  the  company,  has  just  completed  an  inspection  of  the  lines  be- 
tween Winnipeg  and  the  Pacific  coast.  New  copper  wires  are 
being  strung  from  Winnipeg  to  Brandon,  Napinka  and  Minne- 
dosa,  and  from  Calgary  to  Macleod. 

Mr.  Frank  G.  Walsh,  general  superintendent  of  the  Bell  Tele- 
phone Company's  western  lines,  has  announced  the  appoint niont 
of  Mr.  John  R.  Richardson  to  the  position  of  manager  of  the 
Winnipeg  office.  Mr.  Richardson  has  been  with  the  Bell  Com- 
pany almost  continuous!)'  since  the  opening  of  the  Winnipeg 
branch  and  is  very  popular  with  the  public. 
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CHIMNEYS. 
U\  \V.  11.  Wakkman. 

The  following  rules  concerning  the  construction  of 
chimneys  are  very  suggestive,  and  it  appears  as  if  they 
might  be  safely  followed  in  practice  : 

The  foundation  of  a  chimney  may  be  composed  of 
concrete,  brick  or  stone,  according  to  which  is  the  most 
convenient.  Concrete  is  preferred,  as  it  secures  a  bet- 
ter bearing  than  large  stones,  because  they  only  rest 
on  the  soil  in  spots  until  a  great  weight  is  put  upon 
them,  when  there  is  a  chance  for  them  to  settle  un- 
evenly. On  the  other  hand,  concrete  rests  evenly  upon 
the  soil  when  first  laid,  and,  as  it  hardens,  it  becomes 
one  solid  mass,  forming  a  superior  foundation. 

Concrete  should  be  laid  about  one  month  before  the 
chimney  is  to  be  built  upon  it,  in  order  to  give  it  a 
chance  to  firmly  set  before  it  is  required  to  support  the 
great  weight  that  is  to  follow.  If  it  rests  upon  clay  or 
loam,  it  should  be  large  enough  to  reduce  the  weight 
resting  upon  it  to  two  tons  per  square  foot,  but  if  there 
is  a  thick  bed  ot  gravel  to  build  on  the  load  may  be  in- 
creased to  four  tons  per  square  foot.  If  the  soil  is 
spongy  it  must  be  excavated  down  to  something  more 
solid,  but  if  this  is  not  practical,  piles  must  be  driven 
down  until  they  reach  soil  that  supports  them  firmly. 

The  external  diameter  at  the  base  should  not  be  less 
than  one-tenth  of  the  height,  and  the  outside  batter 
may  be  from  one-sixteenth  to  one-quarter  inch  per  foot, 
according  to  the  judgment  of  the  designing  engineer. 
The  location  of  it  will  assist  about  deciding  this  point, 
for  if  it  is  to  be  exposed  to  fierce  gales  it  will  need  to 
be  broader  at  the  base,  hence  will  naturally  have  the 
greater  batter,  but  if  it  is  surrounded  by  high  buildings 
the  batter  may  be  less,  for  obvious  reasons. 

For  chimneys  from  two  and  a  half  to  say  five  feet  in 
diameter  the  upper  part  for  eight  or  ten  feet  need  be 
only  one  brick,  or  eight  inches  thick.  For  those 
exceeding  five  feet,  a  wall  twelve  inches  thick  is  right. 
The  whole  should  be  so  planned  that  the  walls  shall 
decrease  in  thickness  (as  the  superstructure  increases  in 
height)  at  the  rate  of  four  inches  for  each  twenty  or 
twenty-five  feet. 

The  cap  should  either  be  made  in  one  piece,  or,  if 
composed  of  several,  they  ought  to  be  firmly  bound 
together,  but  wrought  iron  bands  should  never  be  used 
for  this  purpose,  as  they  rapidly  oxidize  and  are  un-- 
satisfactory  on  this  account.  It  is  obvious  that  a  cap 
should  be  as  heavy  as  possible,  yet  small,  so  as  to 
avoid  presenting  too  much  surface  for  gales  of  wind  to 
act  on. 

The  flue  may  be  built  of  uniform  diameter  its  full 
length,  or  it  may  be  slightly  contracted  at  the  top  with- 
out reducing  the  intensity  of  the  draft.  Sone  engineers 
prefer  to  have  a  flue  larger  at  the  top,  but  this  does 
not  improve  the  draft,  yet  it  renders  the  construction 
more  difficult,  hence  more  expensive,  without  giving 
adequate  returns. 

This  was  proved  in  at  least  one  case.  It  was  an  iron 
stack  that  was  larger  at  the  top  as  originally  construct- 
ed, but  during  the  course  of  other  changes  at  that 
plant  this  was  reversed  and  put  on  the  same  foundation, 
to  be  used  under  like  conditions  as  formerly,  but  the 
draft  was  not  affected  by  the  change. 

We  are  sometimes  told  that  chimneys  should  never 
be  built  into  buildings,  and  this  is  a  good  rule  to  go 
by.    Still  there  are  exceptions  to  it,  for  sometimes  a 


chimney  forms  part  of  a  buildtag  without  objectionable 
results. 

One  objection  presented  to  this  plan  is  that  when  a 
chimney  is  built  independently  of  other  structures  it  is 
swayed  by  the  wind.  If  a  high  chimney  is  to  be  built 
near  a  one-story  boiler  house  it  had  better  stand  alone, 
but  where  the  building  is  nearly  as  high  as  the  chim- 
ney, which  is  frequently  the  case,  it  must  be  held  by 
the  building,  hence  this  objection  is  dispensed  with. 

The  expansion  ot  a  chimney  is  greater  than  the  walls 
of  the  building,  when  heavy  fires  are  carried  under  the 
boilers,  and  while  this  is  an  objection,  it  is  at  least 
partially  overcome  by  building  the  core  independent  of 
the  outer  walls,  with  a  good  air  space  between  them. 
While  this  is  expensive,  it  is  necessary  in  order  to  pro- 
vide for  expansion  of  heat,  whether  the  chimney  stands 
alone  or  forms  a  part  of  some  building. 

This  air  space  should  be  covered  at  the  lop  to  pre- 
vent ashes  and  cinders  from  collecting  in  it,  but  at  the 
same  time  care  must  be  taken  to  prevent  binding  the 
two  together,  as  such  a  plan  will  destroy  the  outer 
wall  near  the  top. 

We  find  that  some  engineers  believe  that  a  lightning 
rod  on  a  tall  chimney  is  of  no  benefit,  probably  because 
a  defective  rod  has  not  afforded  full  protection  to  some 
other  chimney,  but  how  are  we  to  tell  how  many  times 
a  well  laid  rod  prevents  damage  by  lightning. 

If  it  is  carried  well  down  into  earth  that  is  always 
moist  it  may  carry  off  much  of  the  dangerous  fluid  with- 
out making  much  fuss  about  it,  hence  it  is  some  what 
like  a  good  steam  engineer,  as  neither  gets  full  credit 
for  the  damage  they  prevent. 

About  a  year  ago  an  imposing  chimney  was  built  in 
a  northern  city,  and  when  finished  the  scaffold  used 
was  taken  down,  but  a  few  days  ago  workmen  were 
said  to  be  erecting  another  scaffold  around  that  chim- 
ney, and  investigation  disclosed  the  fact  that  lightning 
had  damaged  the  top  of  it,  causing  numerous  cracks, 
but  not  displacing  any  ot  the  bricks. 

A  short  distance  from  it  stands  another  chimney, 
above  the  top  ot  which  appears  the  points  of  two  rods, 
and  as  this  is  a  new  one  it  is  very  plain  to  even  the 
casual  observer  that  the  owners  of  it  are  profiting  by 
the  misfortunes  of  their  neighbors  to  the  extent  of 
avoiding  their  mistakes. 

When  we  consider  the  comparatively  narrow  or  small 
dimensions  of  a  chimney  foundation,  then  compare  it 
with  its  height,  it  becomes  plain  at  once  that  a  slight 
imperfection  in  the  foundation,  causing  it  to  settle  un- 
evenly, although  to  a  small  extent,  must  affect  the 
shaft  to  a  much  greater  degree.  It  is  both  unpleasant 
and  unsafe  to  have  a  tall  chimney  leaning  to  one  side, 
therefore  measures  must  be  taken  to  correct  the  evil, 
and  this  can  be  accomplished  by  sawing  out  some  of 
the  bricks  on  the  high  side  and  putting  thinner  ones  in 
their  places.  This  allows  the  high  side  to  settle, 
bringing  the  shaft  into  a  vertical  position,  provided 
good  judgment  is  used  in  reducing  the  size  of  the 
bricks,  for  if  they  are  made  too  thin  the  effect  might  be 
disastrous,  especially  if  the  brick  structure  is  sur- 
mounted by  a  heavy  cap,  which  is  needed  to  make  the 
whole  thing  more  solid,  and  thus  prev'ent  excessive 
swaying. 

Another  plan  for  plumbing  a  leaning  chimney  is  to 
weight  the  high  side  of  the  foundation,  or  to  puddle  it 
until  it  settles  enough  to  afl^ord  a  remedy,  but  this  is 
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more  dangerous  than  removing  some  of  the  bricks,  for 
the  simple  reason  that  there  is  no  way  for  telling  just 
when  the  puddling  has  re?ched  its  highest  state  of  per- 
fection, making  it  risky  to  prolong  the  process. 

Steel  chimneys  or  stacks  are  no  longer  a  novelty, 
which  are  so  designed  and  constructed  that  no  braces 
are  necessary.  The  lower  courses  of  such  a  chimney 
must,  of  necessity,  be  made  of  thick  plates,  in  order  to 
stand  the  heavy  strain  put  upon  them  by  bolting  them 
down  to  a  heavy  masonry  foundation,  after  which  the 
pressure  of  wind  against  the  upper  parts  causes  a  very 
great  leverage  to  be  brought  to  bear  on  the  lower 
courses. 

Such  a  chimney  looks  well  and  gives  good  results  in 
practice,  but  it  is  more  expensive  than  one  supported 
by  guys,  because  the  absence  of  support  to  the  upper 
parts  makes  a  much  more  elaborate  foundation  neces- 
sary, also  increases  the  cost  of  the  lower  part  of  the 
chimney  itself. 

A  steel  chimney  or  stack  is  less  liable  to  be  destroyed 
by  accident  than  one  composed  of  brick,  as  the  latter 
cannot  be  held  as  rigidly  together  as  one  made  of 
plates  riveted  to  each  other. 

The  larger  sizes  of  steel  chimneys  are  lined  with  fire 
brick,  in  order  to  prevent  rapid  destruction  of  the  lower 
plates,  and  to  retain  the  heat  as  much  as  possible,  for 
if  the  hot  gases  are  quickly  cooled  it  tends  to  reduce 
the  intensity  of  the  draft. 

More  attention  has  been  given  to  the  design  and 
construction  of  chimneys  during  the  past  few  years 
than  ever  before,  resulting  in  fine  specimens  of  both 
steel  and  brick  structures,  that  are  ornamental  as  well 
as  useful. — The  Tradesman. 


The  Review  of  Madoc,  Ont.,  states  that  owing  to  a  number  of 
accidents  the  electric  light  plant  there  has  been  closed  down 
permanently,  and  that  the  citizens  are  in  favor  of  taking  steps  to 
install  a  new  plant. 


STEAM  VS.  ELECTRICITY. 

The  Prussian  State  railways  between  Hamburg, 
Hanover  and  Berlin  will  shortly  conduct  an  interesting 
competition  between  steam  and  electrically  hauled 
trains.  The  leading  locomotive  builders  and  electrical 
firms  of  Germany  have  been  invited  by  the  State  to 
submit  designs  and  specifications  for  steam  or  electric 
locomotives  or  motor  cars  capable  of  making  100 
miles  an  hour  with  a  light  load,  and  90  miles  an  hour 
on  ordinary  traffic. 

The  tests  will  be  a  continuation  of  the  trials  of  high 
speed  electric  trains  on  the  Prussian  standard  guage 
military  line  between  Berlin  and  Zossen,  which  have 
been  arranged  on  account  of  the  decision  to  increase  the 
speed  of  trains  between  Hamburg,  Hanover  and 
Berlin. 

Elaborate  reports  have  just  been  published  of  the 
Berlin  to  Zossen  tests.  It  must  be  borne  in  mind,  how- 
ever, that  this  is  a  line  of  only  fourteen  miles,  and  is 
practically  staight,  and  without  any  curves  of  a  radius 
less  than  6560  feet  and  no  gradient  steeper  than  one  in 
200.  In  the  first  trials  a  car  built  at  Cologne  and  elec- 
trically equipped  by  the  Siemens-Halske  Company  of 
Berlin,  attained  for  a  very  brief  period  a  speed  cf  160.2 
kilometres,  or  nearly  100  miles  an  hour,  but  the  tests 
were  abandoned  owing  to  the  giving  away  of  the  rails. 
They  were  too  weak  for  the  car,  which  weighed  over 
ninety-two  tons. 


It  is  reported  to  be  the  intention  of  the  Wiarton  Electric  Light 
Company,  Wiarton,  Ont.,  to  install  an  incandescent  system 
throughout  the  town. 

The  Shawinigan  Water  &  Power  Company,  of  Sliawinit^an 
Falls,  Que.,  have  closed  a  contract  to  supply  power  to  the  city 
of  Sorel,  Que.  This  will  necessitate  the  building  of  a  twenty- 
mile  transmission  line  from  Jolliette  through  the  village  of  Laprairie 
to  Sorel.  From  Lanorae  the  line  will  cross  the  St.  Lawrence 
river  by  means  of  a  submarine  cable. 


TO  THE  TRADE 


A  X  7E  are  now  in  a  position  to  fill 
orders  promptly  for  Knife 
Switches  of  any  size  from  lo  to  looo 
Amperes.  We  have  a  modern  up-to- 
date  factory,  using  best  methods,  and 
making  prompt  deliveries.  We  solicit 
your  trade. 


i=i=ii=T=ii=i=i=i=i=i=x=T=)Ef=: 


The  Hill  Electric  Switch  Co.,  Limited, 


426  St.  Paul  Street 

.MONTREAL 
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BELTING  FOR  ELECTRIC  WORK. 

The  Rosseiul.ile  l>elting  Company,  Ltd.,  ot  Manchester,  Eng- 
l.nnd,  have  opened  a  branch  at  Toronto,  for  the  sale  of  their  beh- 
injj.  The  various  productions  of  ihis  company  have  for  several 
years  undergone  severe  tests  in  all  kinds  of  work  in  the  Domin- 
ion, and  the  quality  of  the  goods  has  always  been  maintained. 

The  bolt  primarily  adapted  for  electrical  work  is  the  "M.  A. 
Y.  "  bnind.  The  following  test  was  made  by  the  Messrs.  Gallo- 
ways, Limited,  at  Manchester,  on  May  25th  last  : 

THICKNESS 

No.  I  Test.— 5  in.  Single  I,eather  broke  at  2,000  lb;;.     5^  in. 

"    3    •■      5  in.  Double  Leather,  Clipper  >e\vu      "      4,500  lbs. 

"    J    ■'       5  in.  Treble  Leather,  copper  sewn      "      6,500  lbs.     %  in. 

"    4    "       5  in.  ROSSKND.M.E  M..\.Y.  BKLT    "     10,200  lbs.     l{  in. 

These  belts  will  run  under  all  conditions,  exposed  or  damp 
places,  heavy  or  lij;lil  woik,  fast  or  slow  speeds,  main  drives,  etc. 


SPARKS. 

The  town  council  of  Renfrew,  Ont.,  have  passed  a  by-law  to 
raise  the  sum  of  $88,390  for  the  purpose  of  acquiring  the  water 
power,  dam  and  electric  light  plant  of  the  Renfrew  Power  Com- 
pany, Limited,  and  the  Renfrew  Electric  Company. 

The  Stratford  Gas  &  Electric  Light  Company,  of  Stratford, 
Ont.,  held  their  annual  meeting  early  in  August.  The  statement 
presented  showed  the  past  year  to  be  the  most  successful  yet  ex- 
perienced. Dr.  S.  A.  King,  of  Windsor,  was  appointed  presi- 
dent, and  Mr.  Baxter  was  re-elected  managing  director. 

The  Roberval  Electric  Company,  Roberval,  Que.,  have  re- 
cently placed  an  order  with  J.  C.  Wilson  &  Company,  Glenora, 
Ont.,  for  a  28-inch  deep  bucket  "Little  Giant"  turbine  with 
horizontal  mounting.  The  same  firm  have  under  construction  a 
12-inch  wheel  of  the  same  type  for  J.  A.  Kirk,  Arrowhead,  B.  C. 

Messrs.  A.  Alabaster,  Gatehouse  &  Company,  4  Ludgate  Hill, 
London,  E.  C,  have  issued  a  valuable  work  entitled  "Secondary 
Batteries."  The  main  object  of  the  writer  has  been  to  instruct 
persons  in  the  work  of  attending  to  a  storage  battery.  It  is 
written  by  an  engineer  and  contains  numerous  illustrations 
which  serve  to  enlighten  the  reader. 


The  contract  for  building  a  power  house  for  the  Vancouver 
Power  Company  has  been  given  to  Jonathan  Rogers.  The 
power  house  will  be  built  below  the  Trout  Lake  dam  on  the  north 
arm  of  the  inlet,  and  will  be  a  stone  building  40  x  156  feet.  The 
wall  will  be  30  feet  in  height  and  2^  feet  in  thickness. 
The  company  expect  to  have  4,000  horse  power  available  by  the 
end  of  the  year. 

Since  the  ist  of  May,  when  J.  C.  Wilson  &  Company,  Glen- 
ora, Ont.,  manufacturers  of  the  Little  Giant  turbine,  reported 
their  foreign  shipments  as  twenty-one  turbines,  they  have  ship- 
ped the  following  additional  wheels,  namely,  two  12-inch,  one 
21-inch,  one  28-inch,  and  one  44-inch,  all  of  the  vertical  style. 
They  also  have  under  construction,  to  go  abroad,  one  14-inch, 
one  21 -inch  and  one  24-inch. 

The  electric  light  committee  have  presented  to  the  town  coun- 
cil  of  Almonte,  Ont.,  a  report  regarding  improvements  to  the 
electric  light  plant.  The  first  proposition  is  to  lower  the  present 
wheel  and  build  new  frame  and  bulkhead,  at  a  cost  of  $4,800. 
Another  proposition  is  to  build  a  new  power  house,  including 
open  waterway  and  new  bulkheads  and  dynamo,  at  an  approxi- 
mate cost  of  $12,000.  Still  another  proposition  calls  for  an  ex- 
penditure of  about  $25,000  on  improvements  and  new  plant. 

The  Peterborough  Hydraulic  Power  Company,  of  which  Sen- 
ator Geo.  A.  Ccx  is  president,  is  building  a  new  power  plant  on 
the  Otonabee  river,  in  the  Town  of  Peterborough,  which  will  be 
equipped  with  the  following  apparatus  recently  purchased  from 
the  Westinghouse  Electric  &  Manufacturing  Company  :  A  1500 
kilowatt,  2240  volt  generator,  having  7200  alternations  and  run- 
ning at  150  revolutions  per  minute,  to  be  direct  connected  to 
water  wheels  ;  also  two  125  volt,  D.  C,  direct  coupled  exciters 
of  75  kilowatts  capacity  each  ;  together  with  switchboard  con- 
sisting of  a  large  generator  panel  and  two  exciter  panels.  This 
power  house,  when  completed,  will  be  an  unusually  fine  one  and 
is  to  furnish  power  to  the  Peterborough  mill  of  the  American 
Cereal  Company,  owned  by  the  Quaker  Oats  Company  ;  power 
will  be  supplied  to  several  other  manufacturing  plants  in  the 
town  and  also  to  the  Peterborough  Light  &  Power  Company, 
which  does  an  electric  lighting  and  small  power  business  in 
Peterborough. 


CHANDLER  CANADIAN  PATENT  NO.  63721 


We  are  prepared  to  receive 
orders  for  the  manufacture  of 


ENGINES 


covered  by  the  above 
patent  v§ 


L^acVirie  Er\gir\e  Con\pa.r^y 

Montreal.  Canadac 


August,  1903 
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SPARKS. 

On  August  10th  the  ratepayers  of  Reg-ina,  N.  W.  T.,  will  vote 
on  a  by-law  to  raise  funds  to  install  an  electric  light  plant. 

The  city  council  of  Montreal  have  engaged  Mr.  Charles  E. 
Phelps,  of  Balitmore,  to  report  upon  the  building  of  a  conduit 
system  for  the  electric  wires  in  that  city.  The  companies 
interested  are  the  Montreal  Heat  &  Power  Company,  Montreal 
Street  Railway  Company,  Merchants  Telephone  Company, 
Great  North-Western  Telegraph  Company,  Terminal  Railway 
Company,  Canadian  Pacific  Telegraph  Company,  and  Bell 
Telephone  Company. 

The  Halifax  Tramway  Company,  of  Halifax,  N.  S.,  expect  to 
expend  upwards  of  $200,000  on  improvements,  some  of  which 
have  already  been  completed.  The  new  station  will  be  com- 
pleted before  the  end  of  the  year  and  will  then  have  a  capacity 


of  45,000  horse  power.  In  the  operation  of  the  generators  and 
engines  the  use  of  belts  has  been  entirely  done  away  with. 

The  town  council  of  Orillia,  Ont.,  are  disposed  to  continue  the 
expenditure  of  money  until  the  power  plant  at  Ragged  Rapids 
shall  fully  meet  the  requirements  of  the  town.  It  was  recently 
decided  to  extend  the  plant,  and  tenders  for  the  work  were 
invited.  For  the  hydraulic  machinery  the  Jenckes  Machine 
Company,  of  Sherbrooke,  tendered  at  $9,941,  and  the  William 
Hamilton  Company,  Peterboro,  at  $9,250,  the  latter  tender  being 
accepted.  For  electrical  apparatus  the  tenders  were  as  follows  : 
Canadian  Bullock  Company,  $22,700  ;  Canadian  General  Electric 
Company,  $21,563;  Westinghouse  Electric  Company,  $21,319. 14  '< 
United  Electric  Company,  $20,450.  The  contract  was  secured 
by  the  Westinghouse  Company.  Mr.  H.  Von  Schon,  of  Sault 
Ste.  Marie,  is  acting  as  engineer  foi'  the  town. 


flmerlcan  Circular 

Loom  GoniDanu's 


FLEXIBLE  CONDUIT 


REQiaTEReO 

MONTREAL  ELECT  KIC  COMPANY.  AGENTS. 


The  ORIGINAL  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  twelve  years,  and  handled  by  us  for 
over  nine  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


MorvtreaLl  Electric  CompaLrvy, 


554  St.  Ja.mes 
Street, 


Montreal 


Instant  shipments  made. 


Large  stock  of  all  sizes  always  on  hand. 


FOR  SALE. 

One  10  k.w.,  250  volts  direct  current,  Royal 
Electric  Co  s.  motor,  in  first  class  condition.  Can 
be  seen  by  applying  to  25=;  St.  James  St.,  Mon- 
treal.  Will  be  sold  at  half  the  original  cost. 


FOR  SALE 


1-75  K.w.  S.K.C.  Generator,2ooo-iooo  volts,8ooo 
alternations,  will  2%  K.W.  Exciter  and  Station 
Apparatus  complete. 

1-5  H.P.  S.K.C.  Motor,  8000  Alts. ,500  volts, with 
necessary  Transformer  1000-2000-500. 

1-  25  K.W.  R.  E.  Co.  B-iPolar  D.  C.  Dynamo, 
wound  for  110  volts,  with  sliding  base,  pulley, 
brushes,  etc.,  complete. 

2-  12^  K.W.  N.  E.  Co.  Manchester  Type  Motor, 
wound  for  250  volts,  with  base  and  pulley  com- 
plete. 

The  above  apparatus  is  all  new  and  can  be 
seen  at  the  Hamilton  Electric  lyi^ht  &  Cataract 
Power  Co  s.  Catharine  street  station,  Hamilton. 
Will  be  sold  en  bloc  or  separately.  For  prices 
and  terms  address 

THE  VOI.TA  ELECTRIC  STORAGE  CO., 
39  James  street  South, 

Hamilton,  Ont. 


THE  SYRACUSE 
SMELTING  WORKS. 

MONTREAL 

Do  not  do  business  on  calchy  talking 
points  only,  the  quality  of  our  Babbitt 
Metal  and  Solder  and  the  supremacy 
above  other  does  it.  Twenty-two  years 
is  our  experience. 

Our  aim  is  the  best,  wo  have  no  com- 
petition if  quality  is  considered. 
Let  us  send  you  a  .sample  order. 


Sovereign  Oil  Co. 

Sovereign  Brand 

Highest  Grade  in  Cylinder 
Oils,  Engine  Oils,  Machine 
Oils,  Turps,  Boiled  Oils,  Raw 
Oils,  Etc  

TKY 

POWDERED  BOILER 

(THE)  COMPOUND  (BEST) 

SOVEREIGN  OIL,  GO.  Toronto 


The  "TRITON 


-MARINE- 


GASOLINE  ENGINE 

495. 

Buys  the  2  h.p.  "Triton  Special"  marine 
gpsoline  engine,  with  propeller  and  com- 
plete outfit. 

SI75. 

Buys  the  5  h.p.  "Triton  Special"  marine 
gasoline  engine,  with  propeller  and  com- 
plete outfits.    Write  for  particulars. 

Hamilton  Motor  Works 

HaLmilton,  Ca^naLdaL. 
258   Catharine   Street  North. 


"Engines  in  successful  operation  from 
Halifax  to  Vancouver." 


CHASE-SHAWMUT  COMPANY 

590  Atlantic  Avenue.  BOSTON.  MASS. 


MANUFACTURERS 
OK  


E^lectrical  Specialties 


RELIABLE 


DURABLE 


EFFICIENT 


ECONOMICAL 


"Shawmut"  Tested  Fuse  Wire  and  Links 
"Shaivmut"  Enclosed  Indicating  Fuses 
"Shawmut"  Junction  and  Outlet  Boxes 
"Shawmut"  Flexible  Rail  Bonds 
"Shawmut"  and  "Monadnoch"  Switches 
"Chase"    Nipples    and   Flexible  Conduit 
Couplings 


"Boston"  Cable  Hangers 
"Gushing"  Theatre  Switchboards 
"Cushing"  Stage  Lighting  Appliances 
Switchboards  and  Panel  Boards 
Electrical  Repairing 


RECENTLY  PUBLISHED 


T-HE  Gf\Nf\Dlf\N  Hf^ND-BOOK 
OF  STEf\M  f\ND  BLEGTRIGITY 


170  Pages,  Illustrated 


BY  WILLIAM  THOMPSON 


In  Strong  Cloth  Binding 


y  HE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  ac(|uainlance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  lo  pursue  his  researches  to  any  further  ex- 
lent. 

:E»RICE  50  OH3iq-TS 

TI16  G.  ti.  Mortimer  Publlslilnfl  Gompaiiu,  ot  Toronto,  Limited 


TORONTO, 

Send  for  Table  of  Contents. 
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SPARKS. 

The  capital  of  tlio  St.  Jolin  Sii  eot  Railway  Company  has  been 
inoi  eased  10  $Soo,ooo. 

The  Montreal  Street  Railway  C'ompany  have  increased  their 
capital  by  $1,000,000. 

The  Westporl  Electric  Light  C'onipany,  Limited,  of  Wesfport, 
Onl.,  has  obtained  a  charter  of  incorporation. 

The  IL-»inilton  Electric  Light  &  Power  Company  iiave  solil  the 
engines  in  the  Catharine  street  power  house  to  the  Firsibrook 
Box  Company,  of  Toronto. 

The  New  Brunswick  Goxcriimonl  has  granted  incorporation 
to  the  Consolidated  Telephone  Company,  to  operate  a  telephone 
system  in  Carleton  county. 

The  directors  of  the  Ottawa  Electric  Railway  Company  have 


decided  to  issue  the  remainder  of  the  company's  capital  stock  to 
the  present  shareholders  at  par. 

An  electric  light  plant  will  be  installed  in  the  new  Windsor 
Hotel  about  to  be  built  at  Stratford,  Ont.,  the  plans  for  which 
were  prepared  by  Messrs.  Orr  &  Russell,  architects,  of  that 
city. 

The  new  building  for  the  Montreal  Stock  Exchange  will  con- 
tain telephone  stands  with  accommodation  for  64  instruments. 
Particular  attention  has  also  been  paid  to  the  lighting  and  ven- 
tilation of  the  building. 

The  Fredericton  Gas  Company,  of  Fredericton,  N.  B.,  have 
accepted  the  city's  offer  of  $15,500  for  their  electric  light  plant. 
The  plant  will  be  taken  over  upon  the  expiration  of  the  contract  in 
October,  when  the  city  will  install  new  boilers. 


Direct  Current  Multipolar 
Generators 


Direct-Connected  to  a  throttle- 
governed  Sleeper  Engine. 


INDEPENDENT  UNITS 

For  your  FACTORY,  your  SAWMILL,  your  STORE,  your 
YACHTS  and  your  STEAMERS,  your  COUNTRY-HOUSE 
or  your  HOTEL. 


The  armatures  will  not  heat. 
The  commutators  will  noi  spark. 

The  control  is  automatic,  there  is  no  fluctuation  of  light. 
Taken  altogether  they  are  the  most  efficient  and  the  most 

perfectly  automatic  units  ever  offered. 
Compact  and  light — space  and  weight  minimized. 


Write  us  for  particulars,  catalogs  and  prices. 


The  SLEEPER.  ENGINE  COMPANY,  Limited 

Office  and  works,  corner  Darling  a.nd  Notre  Da.me  Streets,  Montreal 


COMPLETE  SENDER  AND  RECEIVER 


For  StaLtionary  or  Porta^ble  Work. 


Write  us  for  anj'thing^ 
pertaining  to  Wireless 
Telegraph  Apparatus 
supplies.  We  can  furnish 
you  separate  parts,  or 
any  special  parts  that 
you  may  require,  SparK 

Goils,  Coherers,  Relays, 
Registers,  Recorders, 
flutomatic  Tappers,  ^ve 

can  furnish  you  prices  on 
Special  College  Sets, 
Students'  Sets,  and  also 
on  our  special  Commer- 
niercial  Wireless  Tele- 
graph Sets,  for  short  or 
long  distance  telegraph- 
ing. Write  us  for  pam- 
plilet  and  circular,  if  you 
are  interested  in  wireless 
telegraphing. 

Clark  Wireless  Sys- 
promptly,   for  high  grade 


tern  has  shown  its  merit  in  all   tests   and  requirements.   We  can  fill  your  order 
apparatus. 

THos.  E.  GiarK  Wireless  T6i6oraDti-T6i6Dlion6  GomDano. 

1DE2TROIT,  IVIICH. 
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Glarkson  School  o?  Technology  lo^a^S.Y'"""^'* 

Courses  leading-  to  degrees  of  Bachelor  of  Science  in  Civil, 
Electrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tuition  moderate. 

WM.  S.  ALDRICH,  Director 


SPARKS.  i 

The  British  Columbia  Electric  Railway  Company  have  just 
taken  tenders  on  the  erection  of  a  distributing  station  at  \'an- 
couver. 

The  Stratford  Radial  Railway  Company  are  negotiating  for 
right  of  way,  etc.,  for  a  branch  of  their  electric  railway  running 
from  St.  Mary's  to  Sebringville. 

The  Denver  Light  &  Power  Company,  Limited,  of  New  Den- 
ver, B.  C,  have  applied  for  certain  rights  under  the  Water 
clauses  Consolidation  Act.    The  company  propose  to  establish 
a  power  plant  to  generate  electricity  for  lighting  the  towns  of  I 
New  Denver  and  Silverton. 

Among  recent  orders  for  Little  Giant  turbines  placed  with  J. 
C.  Wilson  &  Company,  Glenora,   Ont.,  is  one  from  A.  B.  Lees,  ; 
Fallbrooke,  Ont.,  for  a  33  inch  vertical,  also  one  from  Copeland 
&  Ziegler,  of  Salem,  Ont.,  for  a  21    inch  wheel,  of  the  deep 
bucket  pattern. 

The  Eclipse  Electric  Company,  ofSi^  King  street  east.  Tor 
onto,  has  been  amalgamated  with  the  James  Morrison  Manufac- 
turing Company  and  is  now  operated  by  their  works  at  89-97 
Adelaide  street  west.  This  company  has  the  contract  for  the 
electrical  equipment  of  the  Toronto  Opera  House  and  the  Metro- 
politan church. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 


MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL.  P.Q. 

nave  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


H  C.  G.Young  Co. 


Manufacturers 

RUBBER  STAMPS 

Cor.  Youge  and  Adelaide 
Streets, 

TORONTO 

Send  for  Quotations. 


Tlie  Mm  Insulaior 
&  MarDie  Go. 

MANL  FACTL  RERS  OP 

Standard  Electrical 
Porcelain  Wiring 
Tobes,  Knobs,  Cleats, 
and  Porcelain 
Specialties 

,AKRON,  OHIO 


TENDERS  WAMTEl) 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 
The    recognized   medium   for  auvertise- 
ments  tor  Tenders. 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

In  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TORONTO 

Circulate*;  in  Every  Province. 


LlCCNSeC   OP  THE 
ITHEY  eLECT»ICII»9T«UHWT 
COMPANY^  PATCiirt 
H  CANADA. 


SHERBFIOOKE.  QUE. 


^  DECIDED  DIFFEREN6E 
IN  THE  mi  BILL 


1 


By  using  the  Mumford  Standard 
Boiler  instead  of  a  return  tubular 
there  will  be  a  reduction  in  the 
coal  bill  of  from  lo  to  25  per  cent. 

If  you  require  a  boiler  it  will  pay 
you  to  carefully  consider  the  merits 
of  the  Mumford.  Catalogue  with 
full  particulars  sent  on  application. 


i 


ROBB  ENGINEERING  CO.,  Limited, 

Amherst,  N.  S. 

Agents  :   WILLIAM  McKAY,  WATSON  JACK  &  COMPANY, 

19  .McKenzIc  CrescenI,  Toronto.  7  St.   Helen  St.,  Montreal. 
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TRADE  NOTES. 
The  Cantiii  t'onipanv,  Warwick,  Oue.,  who  recently  installed 
a  jS-inch  Little  liiant  tiirlVme,   have  placed  an  order  with  the 
n»akers,  J.  C  WiUcm      Company,  Glenora,  Ont.,   lor  a  Walsh 
improved  double-acting  water  wheel  governor. 

In  their  ad\ eriisement  appearing'  on  another  page  of  this 
number,  Messrs.  Collver  &  Brock  announce  that  they  have 
eijuipped  a  new  factory  at  No.  i8oi  Notre  Dame  street,  Mon- 
treal, lor  repairing  all  types  of  dynamos,  motors,  transformers 
and  arc  lamps.  They  will  be  pleased  to  quote  prices  for  this 
line  of  work. 

The  Pittsburgh  Transformer  Company,  Pittsburg,  Pa.,  is  in 
receipt  of  a  letter  from  the  Atlantic  Coast  Electric  Light  Com- 
pany regarding  the  operation  of  Pittsburgh  transformers  on 
this  company's  system.  Mr.  John  F,  Kellers,  the  superintendent, 
states  that  during  one  severe  lightning  storm  in  the  early  part  o( 


last  August,  twenty-three  transformers  of  other  makes  were  de- 
stroyed, while  the  Pittsburgh  transformers  remained  uninjured. 
During  the  past  five  years  this  company  say  they  have  not  burned 
out  a  single  Pittsburgh  transformer,  nor  has  any  of  them  caused 
the  slightest  trouble. 

The  Pittsburgh  Transformer  Company  announce  that  they  are 
distributing  each  month  one  of  their  Pretty  Girl  Calendars. 
These  bid  fair  to  be  popular  and  the  company  wishes  to  place 
them  in  the  hands  of  every  one  interested  in  its  product.  If 
you  do  not  get  the  calendars  regularly,  write  them  to  that  effect 
and  your  name  will  be  placed  upon  their  mailing  list. 

Among  recent  shipments  of  "Little  Giant"  turbines  by  J.  C. 
Wilson  &  Company,  Glenota,  Ont.,  are  a  21 -inch  vertical  to  W, 
Corey,  Upper  i?edford,  Que.;  a  24-inch  vertical  to  Edson  Fitch 
Company,  Etchemin,  Que.;  a  21-inch  vertical  to  Jos.  Labrie, 
Rimouski,  Que.;  a  28-inch  deep  bucket  vertical  to  The  Skumin 
Company,  Gananoque,  Ont.  ;  and  two  33-inch  verticals  to  Stuart 
Bros.,  Mitchell,  Ont. 


SWEDISH  CHARCOAL 


IRON  SHEETS,  BARS,  RODS,  STRIPS  AND 
STAMPINGS. 

134  UPPER  THAMES  ST., 
LONDON,  ENG. 


MaRnet  Forglngs,  Slal>s,  Bars 
in  the  Rough  and  Machined. 


TURNER  BROS., 


Telegraphic  Address,  'Sheetiron',  I,ondon.  Kstablished  1870. 

MILD  STEEL  CASTINGS  FOR  MAGNETS  mflGNET  steel  for  telephones 

Sole  Representatives  for  Canada:  Peacock  Brothers,  Canada  I<ife  Buildings,  Montreal. 


Discs  over  5  feet  diameter 

and  Plain  Circles 
Sheets  up  to  66  in.  wide. 


Water  Gagfes, 
Gagfe  Oacks,  etc. 


AUTOMATIC 


INJECTORS 


Grease  Cups, 
Oilers,  etc. 


Send  for  Illustrated  Catalogue. 


Ng  PENBERTHY  INJECTOR  CO.  Limited,  Box  568,  WINDSOR,  ONT. 


I 


C.  A.  PARSONS  6l  COMPANY 


NEWCASTLE  ON  TYNE.  ENGLAND 


MANUFACrURRRS  OF 


PARSONS  STEAM  TURBINE 

Direct  connected  to  continuous  and  alternating  current  generators. 
The  most  efficient  engine  in  the  market  for  converting  steam  into 
electrical  energy. 


DICK,  KERR  &  COMPANY,  Limited 

LONDON  AND  PRESTON.  ENGLAND 

MANUFACTURERS  OF 

"^".^"AUer-nU;:^  C^^rre^t  GENERATOR'S 

RotoLry  TraLnsformers  a^nd  Induction  Motors 
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CAMP 

CANADIAN  AGENTS. 


ELL  &  RENTON 

KINGSTON,  ONT. 
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SPARKS. 

Messrs.  Moore  &  Sons,  of  Meaford,  Ont.,  are  developing-  a 
water  power  near  that  place. 

The  villag-e  of  Fenelon  Falls,  Ont.,  is  issuing  debentures  for 
the  purpose  of  purchasing  a  water  power  and  electric  lighting 
plant. 

It  is  said  that  American  capitalists  are  seeking  to  acquire  the 
rights  and  interests  of  the  Stave  Lake  Power  Company,  at  Co- 
quitlam  Lake,  B.  C,  the  object  being  to  transmit  the  power 
across  the  border. 

The  Metropolitan  Railway  Company  are  prospecting  for  an 
extension  of  the  road  northerly  from  Newmarket,  with  an 
objective  point  at  Barrie  or  Sutton  on  Lake  Simcoe.  Surveys 
have  been  made  under  Mr.  James  McDougall,  C.E. 

J.  C.  Wilson  &  Company,  Glenora,  Ont.,  have  an  enviable 
reputation  for  the  quality  of  the  gear  wheels  turned  out  in  their 
works.  Finished  on  special  machines,  the  teeth,  both  iron  and 
wood,  being  dressed  on  both  sides,  are  made  mathematically 
correct,  insuring  the  least  possible  loss  of  power  through  friction. 


Among  recent  customers  for  this  class  of  work  are  such  wel 
known  firms  as  Dodge  Manufacturing  Company,  Toronto,  The 
Skinner  Company,  Gananoque,  Jno.  Fisher  &  Son,  Dundas,  Jno. 
McLachlan,  Cannington,  A.  B.  Lees,  Fallbrooke,  and  C.  C. 
Brown,  Danville. 


THIS  SYSTEM  IN  YOUR  OFFICE 

means  less  work  and  less  worry — few  mistakes  and 
no  overtime.    No  matter  wliat  your  business  or  pro- 
fession, you  should  learn  about  it  and  at  once. 
Ourexpertsto(;etherhave  written  a  book— Shaw-Walker  Systems 

-anti  YOU  shf.ul.l  rea.l  it.    Send  for  a  copy  to-day.     It  is  free. 

THE  SHAW- WALKER  COMPAJfY.  Muskegon,  Michigan. 


TRflDE>  WITH  E.N61.flND 

Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  166,  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 

Greer  Tested  Fuse  Wire 


EACH  SPOOL  IS  PACKED  IN  A  SIRONG  UN  BOX. 

Full  weight  guaranteed  to  each  .spool. 
Warranted  to  be  absolutely  uniform,  reliable 
.ind  accurate.    Setut  for  catalog. 

HARVARD  ELECTRIC  CO., 

224  226  South  Clinton  Street 

CfilCflGO.  ILL. 


THE  GflNflDIflN  ttE.INE 
SAFETY  BOILE.R  GO. 
JOHN  .  MAIN,  "^Slt"^ 

Esplanade,  0pp.  Sberbourne  St.,  Toronto 
HIGH  CLASS 

Water  Tube 
Steam  Boilers 

for  all   pressures,  duties   and  fuel. 
From  75  to  600  h.  p.  each.    N.  B.— We  do 
not  make  small  boilers. 

References  :—  The  Toronto  Electric 
Light  Co  ,  Limited  ;  The  T.  Eaton  Co. 
Limited  ;  The  Massey-HarrisCo.,  Limited, 
The  Gutta  Percha  Rubber  &  Mfg.  Co., 
Dominion  Radiator  Co.,  Central  Prison, 
Foresters'  Temple,  Toronto  City  Hall, 
where  boilers  may  be  seen  working. 


ALUMINUM 

ELECTRICAL    COND  UCTORS 


FOR 


RAILWAY  FEEDERS  AISTD 
TRANSMISSION  LINES.  

INGOTS,   SHEETS,   WIRE,   TUBING,  CASTINGS. 

Prices  with  full  information  on  application. 

NORTHERN  ALUMINUM  GO. 

PirTSBURGH.  PA. 


TELEPHONES 


We  manufacture  TELEPHONES  for  all  hinds  of  service; 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument,  perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  N.  S. 
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The  Oshawa  Eleciric  Liv;ht  Company,  Oshawa,  Ont.,  are  in- 
slallinj;  a  1  io  horse  power  whoel  supplied  by  Madison  Williams, 
of  Tort  Perry,  and  a  steam  enijine  from  the  Goldie  &  McCullocli 
Coinp.in\  ,  of  liall . 


Mr.  T.  T.  Simpson,  of  Ottawa,  is  acting  as  consulting  engineer 
lor  a  company  which  intends  developing  the  water  power  at  Mc- 
Pherson  Kails,  on  the  Vermillion  River,  near  Sudbury.  A  large 
plant  will  be  installed  at  once  and  power  transmitted  for  some 
miles  for  use  in  the  various  mines  in  that  section. 


Plate  2,  Sectional  View  of  Filter. 


OIL  FILTEFLS 

The  Dominion  Oil  Filter  and  Extractor 

Is  the  only  perfectly  Automatic  Oil  Filter  and  Extractor  known.  It 
depends  entirely  upon  natural  laws  for  the  performance  of  its  work.  No 
charcoal  or  other  solid  filtering-  material  is  used.  The  simplicity  of  its 
construction,  coupled  with  the  thoroughness  of  its  work,  is  a  marvel  to 
mechanical  engineers.  Oil  that,  ordinarily  could  be  used  but  once, 
owing  to  its  dirty  and  impure  condition,  is  made  once  again  commer- 
cially pure,  thoroughly  free  from  grit  or  other  contaminating  material, 
and  as  its  lubricating  quality  has  not  been  impaired  it  may  be  used  over 
and  over  again,  thus  resulting  in  an  enormous  saving  in  the  cost  of 
lubricants. 

CYLINDER  OIL 

By  connecting  our  filter  with  the  drain  pipe  of  your  heater  you  can 
save  8u  per  cent,  of  your  cylinder  oil. 

Write  For  Catalogues. 

Gy6ipl)FouiidriiGoiiiDai.Mi}ii,oiii. 


ARC  LAMPS 

Generators  and  Motors 
Lightning  Arresters 
Lacey  Current  Controllers 
Alpha  Specialties 


Switchboards,  Transformers, 

Lamps,  Flexduct 
Porcelains  for  all  purposes 
Wires  and  Cables 


TlieR.E.T.Prinaie6o. 


ELECTRICAL  APPARATUS 
AND  SUPPLIES      Ng  v« 


St.  John,  N.  B.  Montreal 


Toronto 
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Filled  With  Good  Things 


Try  Them  a^rvd  Yovi  Will 
Use  No  Other 


16 

A 11- ways 
Always 
16 


The  Sterling  Electrical  Manufacturing  Co. 

WARREN,  OHIO 

J.  A.  KAMMEBBIl,  Toronto,  Canada 


THE  CROCKER.  PATENT  TURBINE 


Where  They're  Made. 
Works  at  Sherbrooke. 


Recent  Installations  : 
Brompton  Pulp  &  Paper  Company  -  10,000  h.  p. 


J.  R.  Booth,  Ottawa 
Town  of  Annapolis,  N.  S. 
Montrose  Paper  Co. 


9,500  h.  p. 
245  h.  p. 
400  h.  p. 


Where  they  {Jo. 


Views  of  Penstock  Work. 


THE  JENGKES  MACHINE  COMPANY,  LIMITED 


834  La.nsdown.e  Street. 


SHER.BROOKE.  QUE. 
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Mr.  Flaherty,  of  Boston,  is  making;  some  headway  with  the 
scheme  to  connect  Trenton,  New  Glasgow,  Stellarfon,  and 
W'estville,  N.  S.,  by  means  of  an  electric  railway. 

The  Canadian  Bullock  Electric  Manufacturing  Company,  Lim- 
ited, has  been  Incorporated,  with  head  oflice  in  Montreal.  The 
directors  are  Messrs.  A.  E.  Greenshields,  A.  F.  Cayford,  K.  T. 
llencker,  F.  H.  Leonard,  jr.,  and  A.  Collyer. 

Oirectors  and  officers  of  the  Niagara-Welland  Power  Company, 
of  St.  Catharines,  have  been  elected  as  follow's  :  President, 
Harry  Symons,  Toronto;  vice-president,  C.  A.  Hesson,  St. 
Catharines  ;  secretary-treasurer,  J.  S.  Campbell,  St.  Catharines  ; 
directors,  C.  J.  Crowley,  New  York  ;  James  Haydon,  Camden 
East  :  and  S.  R.  Hesson,  Stratford. 

.An  airreement  between  the  city  council  of  Woodstock,  Ont., 


and  the  Bell  Telephone  Company  has  been  reached.  It  pro- 
vides for  the  extension  of  the  company's  franchise,  which  ex- 
pires next  January,  for  five  years  from  that  date.  The  annual 
charge  of  $200  has  been  cancelled,  in  consideration  of  which  the 
company  is  to  put  its  wires  underground  on  several  streets. 

Another  conference  of  representatives  from  the  various  muni- 
cipalities in  western  Ontario  interested  in  the  development  of 
Niagara  Falls  power  was  held  at  Berlin  on  June  gth.  Delegates 
were  present  from  London,  St.  Thomas,  Stratford,  St.  Mary's, 
Gait,  Guelph,  Berlin,  Waterloo  and  Bridgeport.  The  unanimous 
opinion  appeared  to  be  that  the  new  power  works  act  should  be 
taken  advantage  of  by  the  municipalities,  and  that  steps  should  be 
taken  unitedly  by  the  municipalities  to  obtain,  if  possible,  power 
from  Niagara  Falls.  A  committee  was  appointed  to  gather  in- 
formation and  to  take  steps  towards  forming  a  union  of  munici- 
palities. 


Fop  Anything  in  the  Line  of 

TELEPHONES 


AND  SUPPLIES. 


The  S^yer  Electric  Company 


Phone  Long  DlstaLnce 
Mo.in  4546,  Ea.st  17 


10-12-14  Beacver  HslII  Hill.  MONTREAL 


THE  McEWEN  '"™^''5f,? 


Sizes 
Ready  for 

I  m  med iate 
Shipment 


AUTOMATIC 


In  Single  and  Compound  Units. 


WATEROaS.  BRANTFORD.  CANADA 
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BANK.0FFICE 

OOUflT  HOUSE  & 
DBUG STORE  FITTINGS 


21  Bleuru, 
MONTREAL. 


E.  L.  LeBRUN 
M.  de  riLLEBS 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


ESTABLISHED  i  49- 


Chari.es  F.  Clark, 

President. 

BFtADSTREET'S 

Capital  and  Surplus,  $1,500,000. 
Offices  Throuffhout  the  Civilized 
World 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  Citv.U.S.A- 
THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.   Its  business  may  be  defined  as  of  the  mei  chants, 
ly  the  merchants,  for  the  merchants.    In  procuring, 
verifying  and  promulgating  information,  no  eflort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.    Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  or 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 
Offices  IN  Canada:    Halifax  N.S.  Hamilton,  Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec. 
Que.;  St.  John,  N.  B.    Toronto,  Ont.  Vancouver, 
B.C.;   Winnipeg,  Man. 

THOS.  C.  IRVING, 
Man.  Western  Canada,  Torot.  to. 


Please  mention  this  paper  when  corres- 
ponding with  advertisers. 


MOTOBS 
Bi-polar 
Multipolar 
Direct  Connected 


DYNAMOS 
Power 
Lighting 
Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON 


I  GO. 


Wauerly  Park,  NEWARK,  N.J..  U.S.A. 

New  York  Office  :  74  Cortlandt  Street. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 
London  :  Elliott  Bros.,  Century  Works,  Lewisham. 

Paris,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 

WESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

and  circuit  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Weston  Portable  Galvano- 
meter—for bridge  Work. 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  ovpt 
Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
of  extreme  accuracy  and  lowest  consumption  of  energy. 


THE  1905  EDITION 

STANDARD  WIRING 

fOR  ELECTRIC  LIGHT  AND  POWER 
ADOPTED 

By  the  Fire  Underwriters  of  the   United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

I It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
J      It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 

I      Flexible  Leather  C  over.  Pocket  3ize,  Ret&il  Price         -  -  $1-00  EI&cI\ 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 


SeLmson 


Turbines 


UNEXCELLED  FOR  USE  IN  ELECTRIC 
POWER  PLANTS. 

Built  Upright  or  HorizontaLl, 

Single  or  in  Pamirs, 

Catalogues  and  Estimates  furnished 
on  application. 

The  Wm.  Hamilton  ManTg  Co. 

PETEKBOROUGH,  ONTARIO 
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ess 


M^ldmk^  Bate 


^e-^uRtRS  Or 


TELEPHONES 


Milde  MicrDphonE. 

The  best  TRANSMffTER 
ini-heWcttd. 

QUEBEC  AGENTS  - 
ror  the 

.Easron  Dynamas, 
&  Mol-nrs. 


SwitGD-BoarOs  and  flnnunciators  | 

FIRE  ALARM  APPARATUS  and  ] 
TELEGRAPH  INSTRUMENTS  © 


■  Nessphones,  '  Montreal 

732  Dopchestep  St, 
MONTRE,f\L 

Telephone  Main  1100. 


For  Electrical  Supplies  of  all  kinds. 


/Vlontreal 


The  FIRSTBRQOK' BOX  CO.,  Limited 

Kiufi  St.  East,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

S1DE-BL.OCKS 

AND  GKOSS-AKMS 


WRITE  FOR  PARTICULARS. 


MCGILL  UNIVERSITY,  MONTREAL. 


Courses  in  Civil,  Mechanical  and  Klectrical 
Engineering ;  Mining  Engineering  and  Metal- 
lurgy ;  Chemistry,  Architecture.  Also  full  courses 
In  Arts,  I,aw,  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

The  Registrar. 


MANGANESE  uptSt 

FIttor  Spar,  Withcritc, 
Granulated  Battery  Sal 

Ammoniac  are"oierrf^by 

OTTO  MINNER  &  CO., 

Arnstadt.  Germany. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


THE  ELECTRICAL  CONSTRICTION 

Company  of  London,  Limited, 

32-40  Dundas  Street,  London,  Can.— Phone  1103. 


Perfection 
Type 


DYNAMOS 


MOTOR.S 


Multipolar  or 

Bipolar,  Direct 
Connected  or  Belted. 
High  efficiency.    Designed  for  any   required  speed  or  voltage. 
We  contract  for  complete  installations. 


Canadian  tested. 
No  more  need  be  said 


CANADA  METAL  CO., 

William  Street,  TORONTO,  ONT. 


CANADIAN 


Electrical  News 

AND  EnQINEERINQ  JOURNAL 


OLD  SERIES,  VOL.  XV  —No.  8 
NEW  SERIES,  VOL.  XIII.— No.  9 


TORONTO,  CANADA,  SEPTEMBER,  1903 


PRICE  lo  CENTS 
$1.00  Per  Year. 


THIS 

fliternaiino 

Gurrent 

Generator 

is  not  excelled  by  any 
for  Municipal  and  Com- 
mercial Lighting,  also  for 
Power  Circuits. 

We  manufacture  Induc- 
tion Motors  to  suit  any 
Polyphase  Circuit. 

THE  UNITED  ELECTRIC 
CO.,  LIMITED 

134  KING  STREET  WEST 
TOR.ONTO 


S.  K.  G.  TYPE  A.  0.  TRANSFORMERS 


I 


Front  View.  Rear  View. 

CLOSE  REGULATION  SMALL  CORE  LOSS 

HIGH  EFFICIENCY 


Send  for  Bulletin  No.  921. 


^ANADIAN  ^^ERAL  ^ECTRiC 


G 


LIMITED. 

Head  Offices      -      TORONTO,  ONT. 

District  Offices  : 


11. 
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(^HARLES  BRANDEIS 

Consulting  Klectncal  and  Mechani- 
cal Engineer. 

Elect! 'c  Igightiug,  Power  and  Railway 
Plants. 

I.iverpoo1,  I^ndon  and  Globe  Building, 
MONTKEAI^ 
I.oni;  Distance  Telephone  Main  3256 


F.  N.  Phillips,  President. 


Geo.  H.  Olney  2nd,  Secretary-Treasurer. 


ai  F.  PIPS  Efflli  WIS 

A/\ONTRB>f\U  Gf\Nf\Df\ 


WALLACE  C.  JOHNSON 

M»Mi.  .\m.  Soc.  C.E.     Mem.  .-Viii.  Soc.  M.E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

7J4  Notte  Dame  Street,  MONTREAL,  P.  Q  , 

and  NI.-VGARA  FALLS,  N.Y 

rTsTkelsch 

Gonsultlno  Enolneer 

l,ong  Distance  'Phone  Office  and  Residence. 

Cable  Address  "Kelsch" 

38  Victoria  Square,  IVfontreal 

Late  General  Superintendent  and  Engineer  of  the 
Lactiine  Rapids  Hydraulic  &  Land  Co  .  Ltd. 

Mem.  Am.  Inst.  E.  K,  Mem.  Can.  So.  C.  E- 

Design  and  Construction  of  Transmissions, 
Lighting  and  Power  Plants  of  every  description, 
Underground  stems,  Conduits,  Estimates,  Re- 
ports and  Arbitrations,  ao  years  practical  exper- 
ience. 

ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans 
missions.    Electric  Railways,  I,ighting 
and  Power  Systems. 
Arbitrations,  Reports,  Etc., 

80  ST.  FRANCOIS  X4VIER  ST.  -  MONTREAL 

RODERICK  J.  PARKE 

A.  M.  Can.  Soc.  C.E.   A.  M.  Amer.  Inst.  C.E. 

CONSULTING  ENGNIEER 

Electric  Light  and  Power  Plants.   Long  Distance 
Electrical  Power  Transmission.  Steam 
and   Hydraulic  Plants.  Estimates. 
Valuations.   Tests.    Reports  and 
Investigations. 
53-54  Janes  Building,  C)rner  King  and  Yonge 
Streets,  TOHONTO. 
_  ,    .         f  office— Long  Distance,  Main  8047. 
Telephones  |  Residence-North  2204. 

Telegraphic  address  :  "  Rodparke." 
W.  U.  Code,  Univ.  Edition. 

T.T.  SIMPSON 

A.  M.  .Amer.  Inst.  E.  E., 

Consulting  Engineer. 

Electric  Light  and  Power  Plants,  Long  Dist- 
ance Power  Transmission,  Estimates,  Reports, 
Tests,  Specifications. 

Long  Distance  Phone  1388,  Ottawa. 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Amerieanite.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

0.  S.  Factory :    American  Electrical  Works,  Providence,  R.  L 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicag-o  Store  :    F.  E.  Donohoe,  Agent,  241  Madison  Street. 

DYNAMOS  /  MOTORS 

New  or  Second  -  Hand,  For  Sale 

Especially  equipped  for  repairs  to  Electrical  Apparatus  of  all  kinds. 

ELECTR.IC  REPAIR.  6.  CONTRACTING  CO. 

617  <a  619  Lagauchetiere  Street   -  MONTREAL 

The  DOW  PORTABLE  ELECTRIC 

BRA1NTRE.E,  mASS. 

JUMP    SPflRK,    PLUGS,    GOILS,    AND  BflTTERIErS 

FOGARTY  BROS., 


Canadian  Agents. 


118  St.  James  Street,  MONTREAL 


OTTftWft, 

55  Sparks  St. 


DE.SGHENES 

QUE. 


LITTLE  GIANT 
DOUBLE  TURBINE 

HORIZONTAL  AND  VERTICAL. 


Made  in  44  sizes  from  4  inches  to 
60  inches  diameter,  in  either  iron 
scroll  case  (see  cut)  or  in  flume  case. 

Machine  dressed  gearing  a  spec- 
ialty. 

Write  for  catalogue  and  gear  list. 
Correspondence  solicited. 

J.  G.  WILSON  &  GO. 

GLENORA.  ONT. 


STUART-HOWLAND  CO. 

Have  now  on  hand  ready  for  shipment 

18,000 

BR.ACKET  ARMS  in  12  different  styles,  and  other  OVERHEAD  AND  POLE 
EQUIPMENT  in  like  proportion.    Also  largest  stock  of 

LIGHTING  and  TELEPHONE  SUPPLIES  in  America. 

Brx'^ches  ax 

New  York        Cleveland  261-287  DEVSHIRE  ST..      \   RONTON     M  \ 

London  Paris  54-  WINTHROP  SQ.,  I    DU^JIUll,  iTl.A^^. 
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McCormick 
T\jrbirYes 


4,000  H.  P.,  72  ft.  head,  arranjjjed  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  F"ive 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inches  for  their  plant  at  Mechanicsville,  N.  Y. 


S.  /Worgan  Smith  Company, YorK,pa.,u.s./v. 

Write  for  calalOQue  il  contemplalina  purctiase  of  Turbines. 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  CABLE  COMPANY, 


If  Quality,  Promptness  and  Attention  Count  With  You 

Write  us  when  next  in  the  Market. 

J.  A.  DAWSON  (EL  CO. 

STREET  RAILWAY  AND  ELECTRICAL  SUPPLIES 

745  Craig  Street.  MONTREAL.  QUE. 

^  Mailorders  and  inquiries  receive  SPECIAL  ATTENTION.-  0 


4 


40 


STEAM  ENGINES 

The  long  record  in  engine  building  of  The  Goldie  &  McCulloch  Co.,  Limited, 
Gall,  has  gained  for  their  WHEELOCK  and  IDEAL  Steam  Engines  the 
great  popularity  they  now  enjoy  among  engineers  and  steam  plant  owners 
and  operators.    Their  Catalogue  will  tell  you  more  about  them.    Send  for  one. 

The  Goldie  &  Mculloch  Co.,  Limited, 


We  Make 


ONTARIO, 


C  AISTADA 


WHKKI.O(  K  ENGINES,  IDFAL  ENGINES,  (JAS  AND  GASOMNE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS,  OATMEAL  MILL 
MycUINERV,  FLOUR  MILL  MACHINERY,  WOLF  GYRATORS,  WOOO-WORKING  MACHINERY,  SHINGLE  MACHINERY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION    CLUTCH    COUPLINGS,     FRICTION    CLUTCH    PULLEYS,    SAFES,    VAULTS  AND   VAULT  DOORS. 
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SPARKS. 

Mr.  A.  K.  nonovaii  has  been  given  a  forty  years'  fraiu-hise  for 
installing  an  electric  or  gas  plant  tor  public  service  at  Athens, 
Ont. 

The  Sturgeon  Falls  Electric  Lights;  Power  Company  have 
been  given  a  contract  to  supply  electric  light  to  the  village  of 
Cache  Hay,  Ont. 

Messrs.  Kogarty  Bros.,  of  Montreal,  have  made  a  proposition 
to  install  an  electric  light  plant  at  Lanark,  Ont.,  for  street  and 
comniercial  purposes. 

Work  has  been  commenced  on  the  extension  of  the  electric 
railway  from  Paris  to  St.  George,  Ont.,  and  Dr.  Ickes,  the 
promoter,  states  that  cars  will  be  running  on  the  line  before 
winter. 

The  city  council  of  Stratford,  Ont.,  is  prepared  to  enter  into 
negotiations  with  any  company  willing  to  establish  an  electric 
railway  there.  A  franchise  was  granted  for  this  purpose  some 
time  ago,  but  it  has  now  expired. 

The  offer  of  Messrs.  Moore  &  Sons  to  renew  the  contract  for 
the  street  lighting  of  Meaford,  Ont.,  was  rejected  by  the  council. 
Accordingly  tenders  were  invited  for  a  lighting  franchise,  but  at 
lime  of  writing  no  award  hdd  been  made  by  the  council. 

Incorporation  has  been  granted  to  the  Sudbury  Power  Com- 
pany, Limited,  with  a  capital  of  $400,000.  The  head  office  is  at 
Ottawa,  and  the  provisional  directors  are  A.  W.  Fraser,  H.  A. 
Burbridge,  J.  G.  TurifF,  J.  G.  Gibson  and  A.  A.  Fraser,  all  of 
Ottawa. 

It  is  stated  that  the  deal  between  the  Southern  Traction  Com- 
pany and  the  English  capitalists  who  are  expected  to  finance  the 
scheme  is  practically  closed.  The  project  includes  the  construc- 
tion of  a  radial  electric  railway  system  in  the  vicinity  of  London, 
Ont.  Mr.  H.  M.  Rumball,  ot  London,  England,  is  one  of  the 
interested  parties. 

The  Great  Falls  Power  Company  is  the  only  concern  that  has 
submitted  a  definite  offer  for  the  supply  of  electric  power  to  the 
city  ot  Winnipeg.   They  offer  to  furnish  2,500  horse  power  at  the 


rate  of  $50  per  horse  power  per  year  and  agree  to  deliver  at 
least  10,000  horse  power  if  required  within  two  years. 

The  Canadain  Pacific  Telegraph  Company  have  just  completed 
the  laying  of  fortymiles  of  cable  between  Bamfield  and  Alberni,  on 
the  west  coast  of  Vancouver  Island,  B.  C.  This  will  give  the 
company  an  alternate  connection  between  the  land  and  cable 
lines,  and  will  prevent  the  possibility  of  delays  through  accident. 


MOONLIGHT  SCHEDULE  FOR  OCTOBER. 


Date.  ' 

I.ight. 

Date. 

Kxtinguish . 

No  of 
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V 

Oct.  2 

0  30 

Oct.  2 

5  '5 

4  45 

3 

I  30 

3 
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D 
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14 
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'7 
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5  30 
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20 

5  40 
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21 

5  40 

22 
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22 

5  40 

23 
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23 

5  40 

24 
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II  50 

24 

5  40 

25 

5  40 
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25 

5  30 

26 
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27 

5  45 
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28 

5  45 

8  15 

28 

10  20 

29 

5  45 
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29 
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3^^ 

5  45 
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31 

0  10 

3' 

5  45 

5  35 
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.215  10 

A  little  light  will 
show  you  that  "Dodge" 
stands  for   all  that  is   superior  in  power  transmission 
machinery. 

From  our  special  dynamo  pulley  which  gives  the  best 
belt  transmission  surface  and  reduces  belt  tension  and  journal 
friction  to  a  minimum  and  is  of  extra  strength,  to  specially  turn- 
ed heavy  jack  shafts,  our  line  is  complete. 

Wood  or  iron  pulleys  of  every  size,  high  grade  steel  shaft- 
ing in  standard  lengths  and  diameters,  friction  clutches,  hang- 
ers, bearings,  superior  belting  and  couplings,  are  a  few  of  the 
lines  in  which  we  lead  and  in  which  we  can  make  the  most 
prompt  shipment. 

Send  us  your  specifications  to-day. 


The  Dodge  Mfg.  Co.  of  Toronto  Limited 

Toronto,  Ont. 
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XYLOTITE 
PULLEYS 


THE  ABOVE  PHOTOGRAPH  WAS  TAKEN  FROM  ONE  OF  A  LOT  OF  OUR  5a><x56x8  XYLOTITE  PULLEYS,  WHICH 
WERE  THE  LARGEST  FIBRE  PULLEYS^EVER  MANUFACTURED. 


SPECIFY  XYLOTITE  PULLEYS  ON  ALL  APPARATUS 
WE  MAKE  ALL  SIZES.      NONE  TOO  LARGE  OR  NONE  TOO  SMALL. 

THE  XYLOTITE  MFG.  CO. 

CINCINNATI.  OHIO 
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REMOVING  SNOW  IN  MONTREAL. 

In  1893  the  Montreal  Street  Railway  Co.  made  a 
contract  with  the  City  of  Montreal  tor  the  operation  of 
an  electric  railway.  Prior  to  that  time  the  street  cars 
had  been  operated  by  horses  and  no  attempt  had  been 
made  to  remove  the  snow  from  the  streets,  the  cars 
being;  mounted  upon  runners  during  the  winter  season. 
In  the  winter  of  1893-4  the  company,  at  the  request  of 
the  city,  did  all  of  the  carting  necessary  to  remove  the 
snow  from  the  streets  after  it  had  been  thrown  from  the 
company's  tracks,  and  the  city  repaid  to  the  company 
one-half  the  cost  ot  the  work.  This  system  proved  to 
be  unsatisfactory  and  after  some  negotiation  a  new 
contract  was  made  under  which  the  company  was  to 
pay  a  fixed  sum  per  mile  of  its  track  and  the  city  was 
to  remove  the  snow  for  a  term  of  five  years. 

When  this  contract  expired  the  city  and  the  company 
again  discussed  the  snow  question,  the  city  claiming 
that  the  company  was  bound,  not  only  to  keep  its  tracks 
free  from  snow  and  ice  but  to  remove  from  the  street 
all  the  snow  taken  from  the  tracks,  and  it  undertook  to 
prohibit  the  company  from  using  electric  sweepers  and 
similar -appliances  in  order  to  bring  the  company  to  its 
terms.  The  Superior  Court  and  the  Court  of  King's 
Bench  both  held  against  the  city,  it  being  held  that  the 
company  was  bound  to  remove  the  snow  from  its  tracks 
only  and  not  from  the  street  and  that  the  restrictions 
which  the  city  might  make  under  the  provisions  of  the 
contract  with  the  street  railway  company  related  only 


to  the  extent  of  the  work  to  be  done  and  not  to  the 
mode  ot  accomplishing  it. 

The  case  having  been  decided  against  the  city  by  the 
Court  of  King's  Bench  December  27th,  1901,  an  appeal 
was  taken  to  the  privy  council  which  rendered  its  de- 
cision June  26th,  1903,  and  dismissed  the  appeal. 
The  judicial  committee  of  the  privy  council  held  that  the 
grant  to  the  city  authorized  it  to  operate  an  electric 
railway  and  conferred  all  rights  and  privileges  necessary 
for  the  proper  and  efficient  use  of  electric  power  in  the 
"  manner  successful  in  this  country."  Electric  sweepers 
were  in  successful  use  in  other  Canadian  cities  where 
the  climatic  conditions  were  similar  and,  therefore, 
proper  to  use  in  Montreal. 

Further,  inasmuch  as  the  city  invites,  or  at  least 
permits  property  owners  to  throw  the  snow  from  their 
roofs  and  sidewalks  into  the  streets,  it  is  considered  that 
it  is  quito  proper  for  the  street  railway  to  throw  snow 
from  its  tracks  into  other  portions  of  the  streets  with- 
out incurring  any  obligation  to  remove  from  the  street 
the  snow  so  taken  from  the  tracks. 


PUBLICATIONS. 

The  Goudey-McLean  Company  announce  the  location  of  their 
offices  at  120  Liberty  Street,  New  York,  where  they  will  con- 
tinue to  act  as  ag-ents  for  the  distribution  and  sale  of  electrical 
apparatus. 

The  Northern  Electrical  Manufacturing  Company,  of  Madison, 
Wis.,  have  just  issued  Bulletin  No.  32  relating  to  steel  crane 
motors.  It  contains  much  information  regarding  the  construc- 
tion of  this  type  of  motor  and  its  adaptability  for  various 
purposes. 


Direct  Connected  Genera^tors 

For  Ra.ilwa.y,  Lighting  a.nd  Power 

Belt  Driven  Generoctors 
M\ilti  Voltacge  System 

For  Variable  Speed  Control. 

Crane  Motors  and  Controllers 


WRITE   FOR  BULLETINS 

THE  R.  E.  T.  PRINGLE  CO.,  LIMITED 

St.  John,  N.  B.  Montreal  Toronto 


The  Pretty  Girl  calendars  are  distributed 
every  month.  If  you  don't  get  these  re- 
gularly send  us  your  name  for  our  mailing- 
list.  At  the  same  time  you  might  as  well  state  when 
you  will  neetJ  more  transformers.  Then  when  you  do 
order,   think  of  Pittsburgh  and  send  yo'ir  order  to  us. 

Pittsburgh  Transformer  Company 
The  R.  E.  T.  Pringle  Company,  Limited, 

Sales  Agents 
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Westing'house 

A.  C.  Series  Enclosed  Arc  Lamp 


Simplicity 
Perfect  Insulation 
Perfect  Ventilation 
Highest  Efficiency 
Weather-Pfoof  Construction 
Accessibility  of  Working  Parts 
Interchangeability  of  Parts 
General  Appearance 

Ease  of  Removal  of  Inner  and  Outer  Globes 
Absence  of  Springs,  Chains,  Sliding  Contacts, 
Carbon  Rods,  Etc- 


For  pai.rtlc\jlars  aLddress 


AHEARN  &  SOPER,  limited 

Ottawa,  CaLnada. 


Packard  Type  ^^R''  Ttansfofmcr  will  Inci^ease 
the  Dividends  of  any  Central  Station. 

Packard  Type  *'R"  Transformer  is  the  best 
insulated  and  coolest  in  operation  of  any 
Transformer  on  the  market. 

Type  "R"  having  high  insulation,  a  low  and 
uniform  temperature  rise,  low  core  loss,  good 
regulation — offers  to  central  stations  a  Trans- 
former which  will  increase  the  profits  of  every 
lighting  and  power  plant. 

If  you  have  not  received  our  Transformer 
Catalogue,  send  for  it  to-day. 

The  Packard  Electric  Company,  Limited 


Montreal 


St.  Catharines,  Ont. 
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DYNAMO  AND  MOTOR  REPAIRS 

All  types  of  Dynamos,  Motors,  1  ransformers  and 
Arc  Lamps  repaired  and  rewound  by      :      :  : 

in  their  new  factory,  especially  equipped  for  this 
class  of  work  at         ::::::  : 

1801  Notre  Da.me  Street  MONTREAL.  CAN. 

Write  for  quotations  and  further  particulars. 


Tel«pKor\«  M.  1930 


This  pump  excels  in 
high  class  materials 
and  workmanship.  A 
practically  constant 
delivery  is  assured  by 
the  three  cranks  being 
placed  1 20  degrees 
apart.  The  pump  can 
be  operated  conven- 
iently by  water  power 
— by  belt  from  engine 
or  by  electricity. 

We  manufacture 
pumps  of  every  des- 
cription— for  all  pur- 
poses. Our  pumps  are 
standard  in  Canada  for 
excellent  service, 

Write  for  Catalogues, 


-ehe  NORTHEY  GAS 
AND  GASOLINE 
ENGINE 


The  Northey  Gasoline  Engine 
oiTers  the  best  proposition  in 
the  market  for  cheap,  easily 
handled  power.  The  Engine 
runs  with  practically  no  atten- 
tion— any  boy  can  manage  it — 
running  expenses  very  light. 
Ready  for  work  on  the  minute. 
Suitable  for  running  independ- 
ent electric  light  plants — 
pumping  and  elevator  plants, 
etc.  This  cut  illustrates  the 
H.  P.  size — the  only  vertical 
style  built;  all  other  sizes  are 
horizontal. 

Write  for  Booklet. 


HE  mm  ci  iiiEo.: 


970  King 
Street 
■  ubway 


HAVE 


New  Helios-Upton 
Arc  Lamps 


Simplicity  ot  mechanism. 

Every  portion  easily  accessible  by  removing 

outside  case. 
Upper  carbon  holder  has  an  outside  cable 

connection. 

Large  inner  globe  supported  from  the  bottom. 

Porcelain  lined  inner  globe  cap. 

Most  durable  form  of  resistance. 

Easily  trimmed. 

Easily  adjusted. 

Steady  burner. 

JOHN  FORMAN 


708-710  Cra^ig  Street. 


Montreal 


FILTERS 
(S)  PUMPS 
TANKS 


TliE  JOHN  McDOUGftLL  GflLEDONIftN  IRON  WORKS.  LIMITED, 


Montreal,  Qu6. 
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THE  POWER  PLANT  OF  THE  OTTAWA 
ELECTRIC  RAILWAY. 

By  John  Murphy. 
To  visit  the  power  house  of  the  Ottawa  Electric 
Railway  Company  is  to  be  impressed  with  the  con- 
viction that  the  company's  street  car  system  is  a  model 
one  in  every  particular.  While  much  could  be  said 
about  the  cheerful,  bright  and  clean  cars,  the  natty  and 
polite  employees,  and  the  excellent  condition  in  which 
the  whole  equipment  is  kept,  the  purpose  of  this  article 
is  merely  to  describe  that  part  of  the  system  which  so 


was  contained  in  a  fire-proof  brick  and  steel  structure. 
The  latter  unit  was  intended  to  preclude  the  possibility 
of  a  complete  tie-up  in  the  event  of  an  accident  to  the 
other  plant,  as  well  as  to  provide  for  extensions  of  the 
service,  and  while  its  installation  was  in  progress  one 
of  the  belt-driven  machines,  a  700  h.p.  generator,  was 
removed  to  the  auxiliary  steam  station  of  The  Ottawa 
Electric  Company,  about  a  quarter  of  a  mile  distant, 
where  it  still  remains.  The  fire  of  April  26th,  1900, 
completely  destroyed  the  building  containing  the  belt- 
driven  generators,  but  the  new  station  was  practically 


TiiK  Ottawa  Ei.ixtric  Railway  Coah-any — Hattkry  Roim  in  I'owkr  Hoise. 


quickly  excites  public  interest  if  it  happens  to  get  out 
of  order — namely,  the  power  station. 

Before  the  memorable  fire  of  April  29th,  1900,  which 
destroyed  the  greater  part  of  Hull  and  a  large  portion 
of  the  City  of  Ottawa,  the  power  plant  of  the  Ottawa 
Electric  Railway  Company  consisted  of  two  hydro- 
electric stations  containing  five  Westinghouse  gener- 
ators. Of  the  latter  four  were  belt-driven  four-pole 
machines,  and  one  was  a  twelve  pole  direct-connected 
machine.  The  combined  output  of  the  belted-driven 
machines  was  2100  h.p.,  and  the  output  of  the  other 
was  2000  h.p.  The  two  stations  were  situated  side  by 
side  and  either  was  capable  of  supplying  energy  for  the 
whole  service.  The  belt-driven  generators  were  in- 
stalled in  an  iron-covered  frame  building  of  exception- 
ally rigid  construction  and  the  more  modern  outfit 


uninjured.  The  steam  station  also  escaped  destruction, 
as  it  occupied  a  comparatively  isolated  position. 

In  the  Fall  of  1902  a  building  was  erected  on  the  site 
of  the  destroyed  station,  in  which  there  was  installed 
and  there  is  now  in  operation  the  largest  storage 
battery  in  Canada.  It  consists  of  288  cells  of  the 
Electric  Storage  Battery  Company's  latest  improved 
chloride  accumulators.  The  elements  of  the  battery  are 
contained  in  lead-lined  wooden  tanks  which  have  been 
made  large  enough  to  permit  of  a  50  per  cent,  increase 
in  the  number  of  plates  and  in  the  output  of  the  battery. 
Each  tank  now  contains  twenty-five  type  G  plates,  but 
there  is  space  in  each  for  thirty-nine  plates.  The  tanks 
rest  upon  porcelain  insulators  supported  by  well 
seasoned  pine  stringers  suitably  waterproofed,  and  the 
stringers  are  separated  from  the  concrete  floor  of  the 


THE  CANADIAN  ELECTPICAL  NEWS 


September,  1903 


iv^oiii  by  vitritied  bricks.  This  arranjjement  keeps  the 
battery  thoroiifjhly  insulated  from  the  ground. 

The  maximum  dischary^ing  and  charging  rates  of  the 
battery  are  1000  amperes  and  350  amperes  respectively. 
As  the  battery  is  thus  able  to  take  care  of  load  changes 
amounting  to  1350  amperes,  and  as  the  Ottawa  Electric 
Railway's  tluctuations  in  load  are  much  less  than  this 


The  Ottawa  Ei.kctric  Company  —  Motor-Driven  Booster. 


amount,   the  generator  load  is  an  absolutely  constant 
quantity. 

It  was  only  after  a  thorough  canvas  of  ihe  situation 
that  the  Ottawa  Electric  R  lilway  Company  decided  to 

install  the  battery.      The  company  foresaw  that  in  the  ^  ^  of  energy  in  its  accomplishment. 


additional  plant.  As  is  well  known,  street  railway  loads 
are  of  a  fluctuating  character,  and  peak  hours  exist. 
Thus  it  happens  that  between  midnight  and  morning 
battery  charging  can  always  be  done  and  power  thus 
stored  during  the  night  can  be  reserved  for  times  of 
need.  In  connection  with  the  generator  at  the  steam 
station  the  battery  is  also  able  to  take  care  of  a  respect- 
able limited  service. 

The  beneficial  results  obtained  from  the  Ottawa 
Electric  Railway  Company's  battery  during  the  past 
seven  months  are  so  apparent  that  the  management 
have  good  cause  to  congratulate  themselves  on  the 
wisdom  of  their  choice.  Up  to  the  time  the  battery  was 
installed  the  water  wheel  speed  and  consequent  gener- 
ator e.m.f.  was  controlled  by  hand.  The  controller's 
efforts  met  with  the  degree  of  success  which  is  illus- 
trated by  the  recording  voltmeter  chart  No.  I.  The 
550  volt  line  was  aimed  at  on  this  chart,  but  an  average 
of  about  530  volts  was  obtained,  while  sudden  voltage 
jumps  of  twenty  per  cent,  were  not  uncommon.  Cars 
at  distant  points  received  about  one-half  normal  voltage 
when  the  power  house  vollage  dropped,  because  the 
consequent  rise  in  current  which  accompanied  the  fall 
in  voltage  introduced  abnormal  line  losses — ^the  process 
being  a  cumulative  one. 

I  'A  glance  at  chart  No.  II  will  serve  to  indicate  what 
the  battefy  daily  accomplishes  in  the  way  of  regulating 
the  bus-bar  voltage  and  generator  speed.  In  fact,  a 
comparison  of  charts  I  and  II  is  one  of  the  greatest 
object  lessons  ever  published.  Chart  I  was  made 
before  the  battery  was  installed,  chart  I)  afterwards. 
Chart  I  illustrates  wide  speed  and  voltage  variations 
which  occurred  despite  the  constant  efforts  of  faithful 
attendants  to  prevent  them.  Chart  II  shows  what  is 
now  done  automatically  and  without  the  slightest  waste 

Both  charts  were 


event  of  an  accident  to  a  water  wheel,  to  a  gate,  or  tojfcllilimade  by  the  same  voltmeter  connected  across  the  power 


the  gate-moving  mechanism  on  their  direct-connected 
unit  their  entire  car  service  would  be  dependent  upon 
the  services  of  the  700  h.p.  steam- 
driven  generator,  and  to  avoid  such  a 
contingency  additional  power  plant  be- 
came a  necessity.  However,  before 
reaching  a  decision  the  question  to  be 
solved  was  this  :  Which  installation 
would  give  the  best  results — a  steam- 
driven  generator,  a  water-driven  gen- 
erator, or  a  storage  battery  ?  The 
steam  plant's  first  cost  and  expensive 
operation  were  serious  barriers  to  its 
installation,  and  the  hydro  -  electric 
equipment's  inability  to  render  assist- 
ance at  times  when  it  would  be  most 
needed,  namely,  during  ice  or  low 
water  troubles,  had  much  to  do  with 
preventing  its  selection.  In  the  end 
the  battery  was  decided  upon  because 
it  would  immediately  improve  the  service  by  maintain- 
ing constant  e.m.f.  at  the  power  house,  irrespective 
of  load  changes,  and  for  the  further  reason  that  it 
would  prolong  the  life  of  the  hydraulic  outfit  not 
only  by  relieving  the  water  wheels  and  gates  from 
the  jars  occasioned  by  sudden  variations  in  load, 
but  also  by  saving  the  gate  mechanism  from  being 
destroyed  through  its  constant  moving  back  and  forth. 
A  further  and  very  important  factor  in  determining  the 
selection  of  the  battery  was  that  it  would  also  act  as 


[house  bus^bars.  Many  lighting  plants  are  operated  to- 
[day  whose  voltage  curves  would  not  favorably  compare 


The  Ottawa  EtpcTRic  Railway  Company — Switchboarp. 


with  the  Ottawa  Electric  Railway  Company's  chart  No. 
II.  " 

The  potential  and  current  curves  taken  down  from 
Weston  instruments  by  two  attendants  whose  actions 
were  kept  in  synchronism  by  the  bell  on  a  metronome 
also  present  a  striking  illustration  of  the  former  and 
present  operating  conditions  of  the  plant  in  question. 

It  will  be  noticed  that  the  normal  power  house 
pressure  is  now  600  volts.  The  generator's  speed  and 
its  field  charge  were  both  increased  slightly  to  obtain 
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this  pressure.  The  pressure  was  raised  to  600  volts 
for  the  purpose  of  obtaining  the  many  benefits  available 
when  working  at  this  point  and  also  because  it  was  felt 
that  the  battery  would  hold  the  pressure  constant  at 
whatever  point  was  decided  upon.  Chart  II  shows 
that  a  variation  from  the  zero  point  of  more  than  i  j4 
per  cent,  is  a  rare  occurrence.  The  vim  with  which  the 
cars  now  ascend  grades  and  the  way  in  which  they 


spring  to  life  when  the  motorman  moves  his  controller 
are  among  the  most  gratifying  improvements  that  have 
followed  the  installation  of  the  battery. 

The  reduction  in  the  amount  of  current  used  per  car 
due  to  the  increased  voltage  is  also  a  feature  worthy  of 
special  attention.  The  power  house  current  output, 
with  the  same  number  of  cars  in  operation,  has  been 
reduced  40  per.  cent  !  The  average  amount  of  current 
used  per  car,  based  on  power  house  indications,  under 


old  conditions  was  28  ampi?res  it  is  now  17  amperes. 
The  reduction  in  line  losses  on  this  account  is  a  most 
important  matter,  as  it  will  postpone  for  a  long  period 
the  necessity  of  increasing  the  feeders  throughout  the 
system.  A  difTerentially  woimd  motor-driven  booster 
works  in  connection  with  the  b;ittery,  and  it  makes  the 
latter  so  sensitively  active  that  an  absolutely  constant 
'oad  is  kept  on  the  generator.  The  water  wheel  gates 
are  not  moved  at  all  for  the  purpose  of  speed  regulation  ! 


The  gates  are  opened  far  enough  to  make  the  generator 
carry  the  average  load  and  the  closest  inspection  of  the 
tachometer  fails  to  reveal  any  speed  variation.  A 
visitor  could  easily  be  persuaded  that  the  generator  was 
supplying  an  incandescent  lighting  service,  so  smoothly 
does  it  operate.  An  inspection  of  the  line  and  battery 
ammeters,  however,  indicates  that  large  and  rapid 
changes  are  always  taking  place. 

The  present  plant,  consisting  of  direct-connected 
generator  and  battery,  is  capable  of  supplying  energy 
to  a  much  greater  number  of  cars  than  are  ever  used  in 
Ottawa,  and  with  the  steam  station  a  large  amount  of 
reserve  power  is  always  available.  The  illustrations 
represent  the  booster,  the  switchboard  and  the  battery 
room.  It  is  interesting  to  note,  in  the  switchboard 
picture,  that  while  the  battery  and  bus  voltmeter  needles 
are  reproduced  quite  clearly  the  ammeter  needles  are 
not  printed  at  all — the  latter  do  not  remain  in  one 
position  long  enough  to  be  photographed. 

MR.  JAMES  FERNS. 

Mr.  James  Ferns,  who  succeeds  the  late  Mr.  F.  H. 
Badger  as  Superintendent  of  the  Montreal  Fire  Alarm 


Mr.  James  Ferns, 

Superintendent  Montreal  Fire  Alarm  Department. 


Department,  was  born  in  Montreal,  March  loth,  1854. 
Alter  a  successful  commercial  course,  he  entered  the 
service  of  the  Fire  Alarm  Department  in  June,  1866. 
His  first  study  was  to  master  operating,  in  which  he 
became  remarkably  expert,  being  able  to  use  either  the 
Morse  or  Bain  alphabets  with  equal  facility,  the  Bain 
at  that  time  being  generally  used  in  fire  alarm 
offices.  Under  the  instruction  of  the  late  superintend- 
ent every  opportunity  was  afforded  for  intricate  test- 
ing, and  Mr.  Ferns  soon  became  proficient  in  matters 
electrical.  Practically  for  the  last  five  years  he  has 
had  charge  of  the  fire  alarm  system,  and  many  of  his 
inventions  are  now  giving  the  greatest  satisfaction  in 
the  fire  alarm  office.  He  also  made  practical  the  first 
invention  for  unhitching  horses  in  fire  stations  by 
electricity. 

Since  his  appointment  as  superintendent  the  system 
is  undergoing  extensive  improvement  and  alteration. 
It  is  his  intention  to  visit  the  leading  United  States 
cities  this  fall,  looking  for  ideas  for  further  improve- 
ments. We  wish  him  every  success  in  his  new 
position. 
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ELECTRIC  POWER  FOR  TORONTO- 

Last  spring  Mr.  C  11.  Rust,  City  Engineer  of 
Toronto,  was  requested  to  report  to  the  city  council  as 
to  the  estimated  cost  of  developing  electric  power  at 
Niagara  Falls  and  transmitting  it  to  and  distributing  it 
within  the  city.  Accordingly,  he  engaged  Mr.  R.  J. 
Parke,  K.E.,  to  prepare  a  report  on  the  cost  of  distribu- 
tion within  the  city,  and  also  consulted  Mr.  Alex.  Dow, 
manager  of  the  Edison  Illuminating  Company,  Detroit, 
regarding  the  matter.  The  reports  of  these  gentlemen, 
which  are  printed  in  part  below,  are  of  interest  to 
electrical  men  as  well  as  to  the  citizens  of  Toronto.  It 
was  not  considered  necessary  to  go  more  in  detail  into 
the  question  than  has  been  done.  The  curves  accom- 
panying Mr.  Parke's  report  were  worked  out  on  the 
basis  of  the  report.  Curves  i  to  5  inclusive,  not 
shown,  are  curves  of  the  various  sub-station  service 
loads  for  December. 

REPORT  OF  R.  J.  PARKE. 

Acting  on  your  instructions  wliich  I  received  on  February  28th 
ast,  I  have  made  a  careful  survey  of  the  city  in  order  to  ascer- 
tain ihe  amount  of  power  required  for  electric  lighting  and  motive 


Street  lighting   950  K.W. 

Incandescent  alternating  current  lighting  2,500  K.W. 

Incandescent  direct  current  lighting....  2,400  K.W. 

Alternating  current  motive  power   1,700  K.W. 

Direct  current  motive  power   3,300  K.W. 

Main  W.W.  pumping  station  power   2,500  K.W. 

H.L.  W.W.  pumping  station  power   400  K.W. 

Total    13,750  K.W. 

The  above  total  does  not  represent  the  load  at  the  terminal 
-Station  because  the  maximum  loads  in  certain  districts  are  thrown 
upon  the  terminal  station  at  a  time  when  other  loads  are  on  a 
decline,  consequently  the  load  which  would  likely  be  thrown  on 
the  lermmal  station  by  all  the  services  would  not  likely  exceed 
10,000  k.  w.,  which  would  be  about  the  amount  of  power  to  be 
charged  for  at  this  point  by  the  producers. 

To  the  above,  however,  should  be  added  the  estimated  load  of 
the  Toronto  Street  Railway,  which  would  be  approximately  10,- 
000  k.  w.,  making  the  entire  load  upon  the  sub-station  equal  to 
20,000  k.  w.  as  a  maximum. 

capital  cost. 

Station  Equipments  : 

Terminal  station,  high  voltage  side   $230,000.00 

Terminal  station  No.  i,  sub-station  side.  .  .  20,400.00 

No.  2  sub-station   101,000.00  ' 

No.  3  sub-station    160,000.00 

No.  4  sub-station   35,100.00 

No.  5  sub-station   19,500.00 

Total  $566,000.00 
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power  services  throughout  the  cily.  I  submit  herewith  an  esti- 
mate of  the  amount  of  power,  the  capital  cost  of  a  municipal 
plant  for  the  purpose  of  distributing  the  said  power  throughout 
the  city,  and  an  estimate  of  the  annual  cost  of  operating  such  a 
plant. 

This  estimate  is  arranged  into  three  main  divisions,  namely  : 

Estimate  of  power  for  various  public  services. 

Capital  cost  of  distribution  plant. 

Operating  expenses  of  the  above-mentioned  plant. 

For  the  purpose  of  this  estimate,  I  assume  that  power  will  be 
delivered  at  some  suitably  convenient  point  on  the  western  city 
limits,  by  transmission  line  delivering  3-phase  alternating  current 
at  from  30,000  to  60,000  volts  E.M.F.,  and  60  eycles  frequency. 
I  have  chosen  for  this  point  a  location  in  High  Park  near  the 
junction  of  Garden  avenue  and  Indian  road.  This  location  would 
be  the  site  of  the  main  receiving  station  hereinafter  referred  to  as 
the  terminal  station.  From  the  terminal  station  power  will  be 
distributed  by  means  of  3-phase  alternating  current  over-head 
circuits,  of  suitable  voltage,  to  the  various  sub-stations  through- 
out the  city,  all  as  shown  on  drawing  No.  03-1 16  herewith. 

estimate  of  POWER  REQt'lRED. 

The  amount  of  power  required  for  each  of  the  respective 
services  given  below,  is  as  follows  : 


Buildings   $  70,000.00 

Underground  distribution  systein   566,559.00 

Overhead  distribution  systein   483,082.00 

Engineering,  supervision  and  contingencies    100,00 ',00 

Total  cost  $1,785,641.00 


operating  expenses. 

Fixed  Charges  : 

Interest  on  Bonds  at  3.75  per  cent   $  66,961.00 

Sinking  and  Depreciation  Fund  at  7%   124,994.00 

Variable  Charges  : 

Operating  staff   62,000.00 

Repairs,  supplies,  etc.,  chargeable  lo  main- 
tenance  30,000,00 


Total  aimual  expenses  $283,955.00 
If  the  current  be  delivered  at  30  cycles  or  25  cycles  instead  of 
60  cycles  the  sum  of  approximately  $150,000  will  have  to  be  add- 
ed to  the  above  estimate  for  apparatus  for  raising  the  frequency 
to  60  cycles  in  order  to  operate  incandescent  alternating  current 
lighting  and  the  street  lighting  systein. 

The  above  estimates  can  be  reduced  by  about  25  per  cent,  if  a 
plant  suitable  for  only  immediate  requirements  be  contemplated. 

The  above  estimate  covers  the  capital  cost  of  a  plant  suitable 
for  the  probable  requirements  of  the  next  five  years. 
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REPORT  OF  ALEX.  DOW. 
The  following'  fig-ures  are  based  on  the  premises  as  set  forth 
in  Mr.  R.  J.  Parke's  report  of  May  ist,  namely,  that  a  maxi- 
mum of  10,000  kilo  A-atts  capacity  at  the  city  limits  will  permit 
the  connection  of  different  classes  of  business  aggregating 
13,750  kilowatts.  I  think  that  this  assumption  by  Mr.  Parke  is 
justified. 

OWNERSHIP  OF  TRANSMISSION  LINE. 

A  line  and  right  of  way  such  as  would  be  advisable  would 
cost  between  $700,000  and  $1,000,000.  The  difference  is  partly 
the  difference  in  distance  between  the  two  powers  under  con- 
sideration, to  wit,  Jordan  and  Niagara,  and  is  to  some  extent  a 
matter  of  detail  of  construction  depending  on  factors  which  are 


a 


c/  Tr  or  ro/fonro  ^ 


not  now  before  us.  The  maintenance  of  such  a  line,  to  wit,  the 
constant  patrolling  required  and  the  making-  of  ordinary  repairs, 
will  cost  from  $10,000  to  $12,000  per  year.  Interest  on  the  in- 
vestment being  assumed  at  3.75  per  cent,  and  depreciation  and 
sinking  fund  assumed  at  5  per  cent.,  would  give  a  total  annual 
cost  of  transmission  line  of,  say  $100,000. 

It  is  to  be  noted,  however,  that  such  a  line  would  take  care  of 
twice  the  capacity  at  which  it  is  now  proposed  to  load  it.  I  do 
not  think  it  wise  to  build  a  line  for  the  exact  capacity  required. 
The  cost  would  not  be  proportionately  reduced  because  the 
expense  for  right  of  way,  for  poles,  cross-arms  and  fittings 
would  be  identical  in  either  case,  the  only  increase  being  in  the 
amount  of  copper.  It  appears  to  me  that  under  those  circum- 
stances the  development  of  the  business  should  be  provided  for 
in  the  first  investment  in  transmission  lines.  It  is  to  be  noted 
also  that  if  copper  is  used  the  metal  is  always  a  good  asset.  I 
assume  also  that  the  right  of  way  will  be  a  good  asset. 

The  figures  submitted  by  the  Hamilton  &  Lake  Erie  Power 
Company  for  power  at  Jordan  and  for  power  at  Toronto  city 
limits  differ  by  $10  per  horse  power  of  capacity  required.  This 
is,  however,  not  a  net  difference,  because  the  city  will  require  to 
purchase  at  a  maximum  say  15  per.  cent,  more  power  at 
Jordan  than  it  would  require  to  purchase  at  the  city  limils  to 
make  good  the  loss  in  transmission.  Under  the  present  con- 
ditions, therefore,  the  saving  to  the  city  by  owning-  its  own 
transmission  line  would  not  be  great,  but  any  increase  of  power 
sold  in  Toronto  up  to  the  capacity  of  the  line  would  directly 
increase  the  saving.  A  line  such  as  I  have  estimated  will  take 
care  oi  20,000  kilowatts.  If  that  load  should  be  attained  the 
cit)'  would  be  saving  $130,000  per  annum. 

I  have  taken  safe  figures  in  making  this  statement.  I  may 
add  to  it  that  it  strikes  me  that  the  Hamilton  &  Lake  Erie 
Power  Company  do  not  want  to  build  that  line  or  they  would 
have  made  a  less  difference  in  the  price  of  power  at  Jordan  and 
power  at  the  city. 

COST  PER  HORSE  POWER  AT  CITY  LIMITS. 

Assuming-  your  figure  of  $10  per  horse  power  at  Niag-ara  I-"alls 
or  at  Jordan,  there  rr  ust  be  added  to  this  15  percent,  for  the 
energy  expended  in  the  transmission  line.  There  must  also  be 
addcti  a  pro  rata  of  the  amiual  cost  of  the  transmission  line;  10,- 
000  kilowallsis  equal  to  13,400  horse  powei'.  As  follows  : 
Table  No.  1. 

Cost  per  horse-power  generated   $10.00 

15  percent,  transmission  loss   1,^0 

7.46 


Pro  rata  of  cost  of  transmission  line. 


But  this  is  the  condition  if  the  entire  annual  cost  of  the  trans- 
mission line  is  charged  to  the  present  business.  The  transmission 
line  is  fit  to  take  care  of  twice  the  present  business.  Assuming 
that  the  business  has  been  increased  50  per  cent,  we  have  the 
following-  : 

Table  No.  2. 

Cost  per  horse-power  generated   $10.00 

15  per  cent,  transmission  loss   1.50 

Pro  rata  of  cost  of  transmission  line.  .  .  .  4-98 

Total  $16.48 

Mr.  Parke  estimates  that  the  addition  of  the  business  of  the 
Toronto  Street  Railway  Company  would  double  the  work  on  the 
transmission  line.  It  would  be  good  policy  both  for  the  City  and 
the  Street  Railway  Company  to  combine  their  demands  at  least 
as  far  as  the  city  limits.  The  same  reasons  which  warrant  the 
construction  of  a  line  having  more  capacity  than  the  immediate 
demand  would  dictate  this  conclusion.  Assume  that  this  business 
is  added  .indyour  hgures  are  as  follows  : 

Table  No.  3. 

Cost  per  horse-power  generated   $10.00 

15  per  cent,  transmission  line   1.50 

Pro  rata  of  cost  of  transmission  line   3.73 

Total  $15.23 

If  the  Street  Railway  Company  should  require  power  it  would 
naturally  lake  delivery  of  that  power  at  the  city  limits,  and  the 
above  figures  should  be  taken  as  a  guide  in  fixing  the  price. 
Even  if  power  should  be  furnished  to  the  railway  company  at 
cost,  it  is  evident  that  their  use  of  the  same  transmission  line 
would  bring  down  the  average  price  of  power  to  all  consumers. 

COST  OF  POWER  DISTRIBUTED. 

Because  the  different  demands  for  power  do  not  coincide  in 
time,  Mr.  Parke  has  (I  believe  correctly)  estimated  that  with  a 
maximum  of  10,000  kilowatts  (13,400  horse-power)  at  the  city 
limits,  services  10  a  total  of  1 3,750  kilowatt  hours  ( 18,425  horse- 
power) can  be  provided  for.  He  estimates  the  total  annual  expense 
of  distribution  (including  a  high  charge  for  depreciation  and  sink- 
ing fund)  at  $283,955.  There  will  be  certain  electrical  losses  in  dis- 
tribution whereby  it  will  result  that  more  power  will  be  required 
at  the  city  limits  than  will  be  accounted  for  by  the  customers' 
meters  or  be  chargeable  to  customers  under  a  contract  system  if 
meters  are  not  used.  Meter  slip — that  is  to  say,  the  amount  of 
energy  which  customers'  meters  fail  to  record— is  the  larg-est 
single  item  of  this  loss.  The  next  largest  is  the  conversion  loss 
from  alternating  to  direct  current  which  is  necessary  to  provide 
for  the  incandescent  direct  current  lighting  and  direct  current 
motive  power.     After  careful  consideration  the  total  distribution 
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Total 


$18.96 


OSS  can  be  provided  for  by  adding  to  the  cost  of  energy  received 
at  the  city  limits  20  per  cent. 

Table  No.  4. 

Cost  per  horse-power  at  city  limils,  maximum  figure  : 

•  Table  JVo.  i   '   $18.96 

Add  20  per  cent,  lor  distribution  losses.  .  3.79 
Add    expense    of   distribution    per  Mr. 

Parke's  estimate   iS-4' 

Total  $38.16 
It  lesults  that  the  city  should  receive  an  average  figure  (or 
po.ver  distributed  by  it  sufficiently  in  excess  of  $38. 16  per  h. p. 
per  annum  to  prevent  any  possibility  of  loss. 
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The  appearance  and  location  of 
Switchboards.        the  switchboard  equipment  of  the 

average  stnall  plant  would  lead 
the  castial  visitor  to  believe  that  this  part  of  the  in- 
stallation was  but  a  minor  and  unimportant  item, 
whereas  if  the  truth  were  recognized  it  would  be  seen 
that  such  is  far  from  being  the  case.  Continuity  of 
service  is  the  one  and  paramount  desideratum  of  opera- 
tion, but  this  cannot  be  expected  unless  all  parts  of  the 
equipment  are  kept  in  proper  shape.  That  this  is  not 
done  is  evidenced  by  the  nondescript  appearance  which 
the  switchboard  so  often  bears,  wooden  boards,  boards 
with  broken  switches,  open  lead  fuses,  spacings  be- 
tween bare  parts  which  are  scarcely  fit  for  200  volts, 
let  alone  2000  which  is  frequently  the  potential  obtain- 
ing, boards  with  neither  lightning  arresters  nor  ground 
detectors — the  list  might  beextended almost  indefinitely. 
Then  again,  the  matter  is  frequently  made  worse  by 
crowding  the  equipment,  good  bad  or  indifferent,  into 
a  corner  containing  barely  half  the  necessary  room  and 
giving  every  chance  for  the  accumulation  of  station  re- 
fuse and  every  excuse  for  the  want  of  attention  on  the 
part  of  the  attendant.  Good  reliable  switchboards, 
eq  ipped  with  tried  and  proven  devices,  are  now  stan- 
dardized by  all  manufacturers  and  thus  can  be  quoted  at 
prices  considerably  below  those  prevailing  a  few  years 
ago.  Surely  it  will  pay  any  and  all  plants  to  see  that 
this  part  of  their  equipment  is  strictly  up  to  date,  es- 
pecially when  the  expenditure  can  be  looked  at  as  one  j 
form  of  insurance  against  not  only  interruptions  to  the 
service,  but  also  a  possible  total  destruction  of  the 
plant. 


The  European  manufacturers  of 
MultipKase  electrical    apparatus    have  for 

Trarvsformers.  '^^ 

many  years  advocated  and  sold 
multiphase  transformers,  but  the  practice  on  this  side 
has  always  inclined  to  the  use  of  single  phase  apparatus. 
Just  as  the  copper  of  three  single  phase  transmission 
lines  can  be  amalgamated  to  forin  one  single  three  phase 
line  of  increased  capacity,  so  the  iron  and  copper  of 
three  separate  transformers,  it  made  into  a  multiphase 
equipment,  can  be  used  to  produce  a  considerably 
larger  output.  It  is  therefore  peculiarly  interesting  to 
see  that  the  General  Electric  Company,  who  have  for 
long  been  one  of  the  principal  upholders  of  single  phase 
transformers,  are  now  publicly  advocating  three  phase 
and  six  phase  equipments,  and  thus  are  adopting  the 
ideas  of  Continental  engineers.  The  converse  of  in- 
creased output  by  combining  three  single  phase  trans- 
formers into  one  three  phase  is  of  course  the  production 
of  a  given  output  more  cheaply  by  the  use  of  three 
phase  than  of  single  phase  equipments.  This  means 
that  one  transformer,  containing  in  its  case  the  neces- 
sary cores  and  windings  for  a  three  phase  or  six  phase 
circuit,  would  cost  less  and  weigh  less  than  three  single 
phase  equipments.  Further  than  this,  it  has  other  ad- 
vantages which  may  perhaps  be  of  even  greater  weight, 
namely,  greater  ease  in  handling  and  installing, 
especially  on  poles,  improved  appearance,  decreased 
floor  or  pole  space  and  also  less  complication  in  the 
wiring  required.  It  will  at  once  be  recognised  that  this 
is  a  large  list  of  strong  points,  and  now  that  one  of  the 
largest  manufacturers  on  this  continent  has  commenced 
to  quote  on  the  type,  it  is  to  be  expected  that  the  ex- 
ample will  be  followed  by  many  other  producers  and 
that  consequently  installations  of  this  class  of  apparatus 
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will  become  as  common  in  the  future  as  they  have  been 
infrequent  in  the  past. 


We  have  previously  had  occasion 
Wiring  MetKods  ^j^,,  attention   to  the  crying 

need  for  improvement  in  the  way 
in  which  electrical  machinery  and  wiring  is  often  in- 
stalled, but  the  frequency  with  which  cases  of  crimin- 
ally careless  work  come  to  light,  let  alone  those  which 
at  the  best  are  but  botchwork,  would  seem  to  indicate 
that  the  matter  is  in  many  cases  being  entirely  lost 
sight  of.  As  an  example  we  would  cite  an  installation 
which  recently  came  under  our  notice  in  which  a  2200 
volt  line  was  carried  into  the  basement  of  a  building, 
no  lighter  and  no  dryer  than  basements  usually  are, 
with  ordinary  weatherproof  wire,  run  on  knobs.  At 
several  points  it  had  been  necessary  to  insert  connec- 
tors, parts  of  which  extended  to  within  two  or  three 
inches  of  each  other  and  were  not  even  taped  over, 
notwithstanding  that  they  were  within  easy  reach  of 
anybod)  passing,  being  but  four  or  five  feet  from  the 
door.  Further  than  this,  ordinary  lead  composition 
fuse  wire,  bare,  was  in  use.  Compare  the  above  with 
a  proper  equipment  of  rubber  wire  and  enclosed  fuses, 
the  former  run  in  conduit  and  the  latter  with  their  neces- 
sary connectors  and  mountings  boxed  in  cabinets,  and 
you  will  have  some  idea  of  its  shortcomings.  At  an- 
other installation,  a  woollen  mill,  with  its 
usual  contents  of  highly  inflamrtiable  material 
occupying  all  parts  of  the  building,  to  say  noth- 
ing of  the  lint  and  dust  which  invariably  accom- 
pany such  processes,  there  was  found  the  old  familiar 
open  lead  fuse,  some  in  cutouts  with  porcelain  covers 
and  some  without  even  this  slight  protection.  This 
meant  that  the  blowing  of  one  of  them  was  almost  cer- 
ain  to  ignite  the  pile  of  material  immediately  below  it, 
with  ultimate  results  which  can  easily  be  imagined. 
Proper  enclosed  fuses,  installed  in  cabinets,  would  have 
cost  but  a  trifle  more  and  would  have  made  a  fire  ot 
electrical  origin  a  remote  possibility,  instead  of  a  large 
probability.  Is  it  any  wonder  that  when  work  such  as 
found  in  the  above  instances  is  allowed  to  be  put  in, 
that  the  uninformed  public,  and  for  that  matter,  many 
who  claim  to  be  well  posted,  look  askance  at  the  pro- 
posal to  introduce  electric  power.  In  the  former  of 
these  cases  the  installation  was  a  positive  menace  to 
life,  and  both  offered  every  chance  for  a  severe  fire,  the 
reports  of  which,  spread  far  and  wide  the  country  over, 
would  contain  but  one  theme,  the  great  fire  risk  from 
all  electric  wires  and  machinery. 


The  comparative  simplicity  with 
Convortirvg  AUernatirxg  ^j^j^,^  an  alternating  current  of 
Irvto  Direct  Cvirrent.  " 

any  given  pressure  can  be  chang- 
ed to  any  other  desired  potential  gives  this  form  of 
electric  distribution  great  advantages  over  direct  cur- 
rent systems,  but  it  is  frequently  found  that  the  latter 
is  absolutely  necessary  for  some  of  the  processes  involv- 
ed, such  as  electro-chemical  work,  election  traction,  or 
for  the  charging  of  storage  batteries.  This  has  natur- 
ally made  a  demand  for  some  form  of  apparatus  which 
will  change  the  one  into  the  other,  several  types  of 
which  have  consequently  been  developed.  Perhaps 
the  earliest  device  and  the  most  widely  used,  consists 
of  the  familiar  motor-generator  set,  composed  of  an 
alternating  motor,   either  synchronous  or  induction. 


driving  a  direct  current  generator.  Compared  with  all 
the  other  methods  of  accomplishing  the  desired  result 
this  has  the  great  advantage  of  giving  a  wide  range  in 
the  direct  current  voltage,  in  addition  to  which  the  latter 
circuit  is  entirely  separate  from  the  alternating  supply. 
The  main  shortcoming  is  that  both  the  motor  and  gen- 
erator have  each  to  be  of  a  kilowatt  capacity  equal  to 
that  of  the  output,  which  means  greater  cost  and  some- 
what less  efficiency,  seeing  that  there  are  losses  in  two 
machines  instead  of  one.  The  result  of  the  effort  to 
overcome  these  defects  was  the  rotary  converter,  a 
machine,  always  of  the  revolving  armature  type,  pro- 
vided with  both  a  commutator  and  a  set  of  collector 
rings,  which  takes  the  alternating  current  in  at  one 
end  and  gives  it  out  as  direct  at  the  other.  This  means 
smaller  and  therefore  less  costly  machinery,  of  higher 
efficiency,  but  the  two  circuits  are  not  insulated  from 
each  other,  nor  is  there  much  opportunity  to  vary  the 
direct  current  voltage,  as  it  bears  a  certain  ratio  to  the 
alternating  potential  supplied,  which  ratio  is  fixed  by 
the  design  of  the  apparatus.  Futher  than  this,  in  al- 
most all  cases  static  transformers  have  to  be  supplied 
to  give  the  required  alternating  potential. 


A  device  of  radicallydifferent  design  from  either  of  the 
foregoing  is  the  Leblanc  rectifier,  which  consists  of  a  ro- 
tating commutator  actuated  by  a  small  motor.  This  lat- 
ter is  driven  by  the  alternating  currentto  be  rectified  and 
as  a  consequence  the  speed  of  the  commutator  keeps  in 
step  or  synchronism  with  each  half  wave,  reversing  it 
just  at  the  proper  instant  and  thus  producing  a  direct 
current.  The  apparatus  is  quite  efficient,  there  being 
practically  nolosses  other  than  those  due  to  friction,  but 
so  far  its  development  has  been  hindered  by  the  heavy 
sparking  which  appears  to  be  insurmountable.  The 
converse  of  the  Leblanc  rectifier,  in  which  the  commu- 
tator revolves,  is  the  stationary  commutator  supplied 
from  a  ring  wound  coil,  which  is  energized  from  a  mul- 
tiphase circuit,  and  thus  contains  a  rotating  magnetic 
field.  A  set  of  rotating  brushes  bear  on  the  commutator 
and  collect  direct  current  from  it. 


Still  another  style  is  the  electrolytic.  A  cell  of  plati- 
num and  iron,  for  instance,  will  pass  a  current  in  one 
direction  only,  opposing  the  other  half  of  the  wave. 
By  a  suitable  combination  of  cdls  both  halves  can  be 
utilized  to  form  a  direct  current.  To  the  same  class 
belongs  the  recent  discovery  of  Mr.  Hewitt,  who  utilizes 
mercury  vapor  as  the  conducting  medium,  instead  of 
the  iron-platinum  cell.  It  is  not  yet  definitely  known 
just  what  his  apparatus  is  capable  of  doing,  but  so  far 
the  indications  are  that  it  has  a  very  large  field  in  front 
of  it,  being  highly  efficient  and  at  the  same  time  much 
less  costly  than  the  other  types. 


While  a  300  horse  power  Wheelock  engine  whs  boiiig  installed 
in  the  municipal  electric  light  station  at  {Midland,  Ont.,  Henry 
Chester  was  caught  between  one  of  the  blocks  and  the  engine 
and  his  leg  broken.  Another  workman,  Samuel  Warner,  called 
for  assistance  for  Chester,  and  immediately  after  doing  so  expired 
himself,  death  probably  being  due  to  heart  failure  caused  by  the 
shock. 

Dr.  Haanel,  Superintendent  of  Mines,  Ottawa,  was  one  of  a 
Government  Cotnmission  which  recently  investigated  a  process 
for  the  treatment  ot  magnetic  iron  ores  by  electric  smelting,  the 
invention  of  Prof.  I\uthenberg.  Specimens  of  product  taken 
during  a  trial  run  at  Lockport,  N.  Y.,  are  now  m  the  hands  of 
the  assayer,  and  a  report  will  shortly  be  made  to  the  Minister  of 
the  Interior. 


iSS 


EXHIBITS  IN  MACHINERY  HALL  AT 
TORONTO  EXHIBITION. 

•'  Better  than  past  yeais  "  is  the  ahiiost  unanimous 
vervliv.  t  of  persons  who  have  inspected  the  exhibits  in 
the  Machinery  Hall  at  the  Toronto  Exhibition  now  in 
progress.  This  year  there  are  several  new  exhibitors, 
while  one  or  two  who  were  represented  last  year  are 
niissint;.  There  is  general  complaint  that  the  accom- 
modation provided  by  the  building  is  inadequate,  which 
may  account  for  the  fact  that  some  of  the  largest 
Canadian  manufacturers  do  not  exhibit. 

The  largest  exhibitor  in  the  Hall  is  the  Canada 
Foundry  Company,  who  occupy  a  space  12  x  128  feet 
on  ttie  south  side  of  the  building.  There  are  shown 
three  centrifugal  pimips  in  operation,  each  discharging 
about  200  gallons  per  minute.  A  full  line  of  boiler  feed 
pumps,  a  large  sinking  pump  for  mining  purposes,  and 
outside  pack  plungers  complete  the  display  in  this 
department.  Their  gasoline  engines  are  shown  in  a 
range  from  lyi  to  y  horse  power,  A  feature  of  the 
exhibit  is  the  Curtis  electric  truck,  one  of  a  large  order 
for  the  Toronto  Railway  Company,  and  we  understand 
that  they  have  just  completed  a  large  order  for  the 
Winnipeg  Street  Railway.  The  truck  is  a  swing 
motor  truck,  the  bolster  being  carried  on  full  elliptical 
springs.  The  truck  frame  is  supported  by  four  coil 
springs  at  each  pedestal.  A  full  line  of  water  pipes, 
valves,  hydrants,  drinking  fountains  and  ornamental 
iron  work,  including  a  large  gate  said  to  be  the 
heaviest  grille  work  ever  made  in  Canada,  complete 
the  display,  which  is  lighted  in  a  brilliant  manner  by 
the  Canadian  General  Electric  Company's  latest  type 
of  multiple  alternating  current  arc  lamps.  The  exhibit 
is  in  charge  of  Mr.  H.  O.  Edwards. 

The  United  Electric  Company,  Toronto,  exhibit  a  40 
k.  w.  250  volt  dynamo,  a  duplicate  of  the  machine  in- 
stalled in  the  Toronto  City  Hall,  a  30  k.w.  multipolar 
250  volt  machine  operated  by  a  Bell  engine,  two  bi- 
polar machines,  one  25  and  the  othei  15  k.w.,  125 
volts,  a  75  k.w.  "Superior  type"  induction  alternator, 
a  25  h.  p.  induction  motor,  and  several  bipolar  and 
and  multipolar  motors,  together  with  complete  switch- 
board equipment,  including  Whitney  instruments  and 
standard  high  tension  switches.  As  a  special  feature 
they  show  a  switchboard  for  an  engine  room  of  a  steam 
yacht.  It  is  fitted  with  seven  distribution  switches, 
two  3-pole  main  switches,  Ward-Leonard  Electric  Com- 
pany rheostats  and  Whitney  instruments,  all  mounted 
on  Tennessee  marble.  The  board  is  4  feet  by  2^  feet 
and  of  high-class  finish. 

In  the  space  occupied  by  the  Jones  &  Moore  Electric 
Company,  Toronto,  is  found  a  Goldie  &  McCulloch 
"Ideal"  engine  operating  one  40  h.  p.  and  one  75 
h.  p.,  125-volt  generators,  and  a  line  of  multipolar  and 
bipolar  machines  connected  up.  They  supply  arc  and 
incandescent  lighting  throughout  the  Machinery  Hall. 
Their  switchboards  are  equipped  with  quick-break 
switches,  which  prove  very  effective.  Arc  lamps  for 
alternating  current,  iio  volts,  and  for  series,  are 
shown,  also  telephone  instruments  and  electric  fans. 
One  of  their  ^  h.  p.  motors  operates  the  exhibit  of 
the  Henderson  Roller  Bearing  Company  with  com- 
parative ease. 

Among  the  many  attractive  exhibits  is  that  of  the 
Rogers  Electric  Company,  Toronto,  who  show  electric 
and  combination  fixtures,  electric   fans,  telephones, 
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switches  and  electrical  supplies  generally.  Their 
Japanese  art  domes  for  electric  lights  are,  unique,  a 
particularly  pretty  one  being  of  Pompeiian  green  in 
tiffany  finish,  the  trade  price  being  $250. 

The  Toronto  &  Hamilton  Electric  Company,  of 
Hamilton,  are  again  conspicuous  by  a  display  of 
generators  and  polyphase  and  induction  motors, 
switchboards,  arc  lamps,  etc.  They  have  recently 
placed  on  the  market  a  line  of  polyphase  motors  of 
two  and  three  phases  which  are  meeting  with  a  large 
demand. 

"King  Edward"  dynamos  and  motors  are  exhibited 
by  the  Consolidated  Electric  Company,  Toronto.  A 
25  h.  p.  dynamo  is  supplying  current  for  only  one 
lamp,  but  notwithstanding  such  an  unfavorable  con- 
dition there  is  apparently  little  or  no  waste  of  current. 

The  exhibit  of  the  Goldie  &  McCulloch  Company^ 
Gait,  is  this  year  larger  than  usual.  One  of  their 
"Ideal"  engines  of  90  h.  p.  drives  a  line  of  shafting  on 
the  south  side  of  the  building,  and  a  100  h.  p.  Wheel- 
ock  engine  drives  the  shafting  on  the  north  side.  They 
show  several  wood  and  iron  working  machines,  in- 
cluding a  railway  cut-off  saw.  No.  18  planer.  No.  9 
planer  and  No.  o  moulder,  also  gyrators  and  Phil- 
brick  patent  matcher  heads. 

Mr.  William  Bennett,  of  Sunderland,  Ont.,  has  in 
operation  a  one-cylinder  engine,  claimed  to  be  the  only 
engine  of  this  type  in  successful  operation  in  the  world. 
The  steam  is  compounded  in  high  pressure  temperature, 
high  and  low  pressure  steam  being  used  in  one  and  the 
same  cylinder  continuously  and  alternately. 

Babcock  &  Wilcox,  Limited,  Montreal  and  Toronto, 
are  new  exhibitors  this  year,  and  they  have  the  honor 
of  showing'  the  only  boiler  in  the  building.  It  is  one  of 
their  well-known  water  tube  type,  of  20  h.  p.  and 
carrying  130  pounds  of  steam.  They  have  just  in- 
stalled two  boilers  ot  500  horse  power  for  the  Toronto 
Street  Railway,  and  two  more  are  on  order  for  in- 
stallation early  this  fall.  They  have  also  secured  the 
contract  for  750  horse  power  for  the  King  Edward 
Hotel  in  this  city.  The  Toronto  office  of  the  company 
is  at  114  King  Street  west,  in  charge  of  Mr.  A.  C. 
Larkin. 

Power  transmission  machinery  and  shafting  are  ex- 
hibited by  the  Dodge  Manufacturing  Compa^iy,  Toronto. 
They  show  a  rope  drive  driving  down  to  a  jack  shatt 
with  friction  clutch  attached,  automatic  friction  winches, 
wood-split  pulleys,  iron  centre  wood  rim  pulleys,  bear- 
ings, hangers,  etc.,  and  a  railing  of  steel  shafting  with 
clutches  and  pulleys  attached.  The  business  of  this 
company  is  growing  very  rapidly,  their  goods  being 
now  in  use  tor  almost  every  conceivable  purpose. 

The  Philip-Carey  Manufacturing  Company,  100  Front 
street  east,  Toronto,  make  a  fine  showing  of  their  85)^ 
per  cent,  magnesia  pipe  and  boiler  covering,  which  is 
claimed  to  have  the  highest  efficiency  of  any  covering 
on  the  market.  Locomotive  lagging,  asbestos  pack- 
ing and  magnesia  flexible  roofing  cement  are  included 
in  the  line  of  goods  shown. 

Many  favorable  remarks  were  heard  concerning  the 
exhibit  of  the  James  Morrison  Brass  Manufacturing 
Company,  of  Toronto.  The  arrangement  is  artistic 
and  makes  a  very  striking  effect.  The  goods  shown 
include  the  well-known  "  J.M.T."  injectors  and  valves, 
the  Ohio  injector,  Locomotive  monitor  injectors,  Heintz 
steam  traps,   Hancock  inspirators,   pliosphor  bronze 
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valves  for  pulp  mills,  pop  safety  valves,  steam  gauges, 
repeating  steamship  telegraph  gongs,  gong  bells  and 
oil  cups,  together  with  a  large  and  varied  assortment 
of  beautiful  electric  fixtures,  the  whole  "  Made  in 
Canada. " 

The  Canada  Metal  Company,  Toronto,  have  a  very 
creditable  showing,  the  goods  including  a  full  line  of 
babbitt  metals  of  all  grades,  wire  solder,  battery  zincs, 
antimony,  phosphor  tin,  and  fuse  wire,  the  company 
claiming  to  be  the  only  manufacturers  of  fuse  wire  in 
Canada.  The  visitor  is  attracted  by  a  large  figure  of  a 
man  surmounting  the  stand,  made  entirely  of  metal. 

A  range  of  gas  and  gasoline  engines  from  h.p.  to 
25  h.p.  is  exhibited  by  the  Goold,  Shapley  &  Muir 
Company,  of  Brantford,  Ont.  One  of  these  engines  is 
fitted  with  a  combination  attachment  by  which  it  can 
be  changed  from  gas  to  gasoline,  and  vice  versa,  with- 
out stopping  the  engine. 

Engineers'  supplies  are  shown  by  the  Hamilton 
Manufacturing  Company,  Toronto.  They  include 
metallic  high  grade  engine  and  pump  packings,  steam 
flue  blowers  designed  to  prevent  waste  of  steam, 
"  Perfect  "  oil  filters  and  "  Ncverslip  "  pulley  coverings. 

Mineral  wool  in  its  crude  form  and  after  being  manu- 
factured is  shown  by  the  Eureka  Mineral  Wool  Com- 
pany, of  Toronto.  Mineral  wool  is  made  by  convert- 
ing scoria  and  certain  rocks  while  in  a  melted  condition 
to  a  fibrous  state.  It  is  also  made  from  blast  furnace 
slag,  the  molten  slag  being  blown  into  a  fibrous  con- 
dition by  the  action  of  steam  and  hot  air.  As  a  boiler 
and  pipe  covering  it  is  claimed  to  give  excellent  results. 

Boiler  covering  also  forms  the  feature  of  the  exhibit 
of  the  Mica  Boiler  Covering  Company,  of  Toronto. 
This  covering  is  manufactured  in  two  classes,  one  for 
boiler  and  cylinder  covering  and  the  other  for  steam 
and  hot  and  cold  water  pipes. 

Several  pyramids  of  oak-tanned  leather  belting  are 
shown  by  the  J.  C.  McLaren  Belting  Company,  of 
Montreal  and  Toronto.  This  firm  have  been  making 
leather  belts  for  forty-seven  years,  and  manufacture 
only  high  grade  English  oak-tanned  stock.  Their  little 
booklet  "  What  Makes  the  Wheels  Go  "  contains  much 
information  regarding  the  use  and  operation  of  belts  in 
general. 

D.  K.  McLaren,  of  Montreal  and  Toronto,  show 
English  oak-tanned  leather  belting,  balata  and  rubber 
belting,  as  well  as  card  cloth,  cotton  mills  supplies  and 
belt  hooks. 

The^Dominion  Belting  Company,  Hamilton,  have 
been  in  business  but  a  short  time,  but  their  display 
indicates  that  they  are  strong  competitors  for  the  belt- 
ing trade.  They  show  the  "Maple  Leaf"  brand  of 
stitched  cotton  duck  belting,  also  "  Maple  Leaf"  belt 
dressing,  claimed  to  add  materially  to  the  lite  and 
efficiency  of  a  belt. 

R.  H.  Buchanan  &  Company,  692  Craig  street, 
Montreal,  are  agents  in  Canada  for  the  Rider-Ericsson 
hot  air  pumping  eng  ne,  of  which  two  sizes,  6  and  8 
inch,  are  shown.  This  engine  is  used  largely  for 
pumping  water. 

Bradley,  Levy  &  Weston,  of  Toronto,  have  on 
exhibit  an  automatic  smoke  preventer  which  is  attract- 
ing considerable  attention,  also  a  nice  line  of  "Crown  " 
valves  manufactured  by  the  StoufFville  Brass  and  Steel 
Works,  of  Stouffville,  Ont.  This  valve  is  said  to 
embody  features  of  construction  different  from  others 
on  the  market. 


The  Turner  Brass  Works,  Chicago,  are  represented 
by  A.C.  Anderson,  8}^  King  street  east,  Toronto,  who 
is  in  charge  of  their  display  of  gasoline  blow  pipes,  car- 
borator  valves,  porcelain  furnaces,  etc. 

The  Draper  Manufacturing  Company,  of  Port  Huron, 
Mich.,  show  valve-facing  tools,  ball  check  valves  and 
the  McGrath  pneumatic  fiue  welder. 

Visitors  have  inspected  the  exhibit  of  the  Henderson 
Roller  Bearing  Company,  of  Toronto,  with  much  in- 
terest. A  machine,  which  is  particularly  heavy,  is 
driven  by  a  ^  horse  power  motor,  and  it  is  only  just  to 
the  company  to  state  that  it  is  a  very  convincing  demon- 
stration of  the  efficiency  of  the  Henderson  bearing. 
The  Chapman  Double  Ball  Bearing  Company  also  have 
a  splendid  exhibit.  Much  of  the  power  provided  in  the 
building  is  distributed  through  shafting  fitted  with  the 
Chapman  double  ball  bearing.  Canadian  Bearings, 
Limited,  is  a  competitor  in  the  same  field.  A  trolley 
wheel  is  shown  which  has  been  in  operation  the  past 
week  at  a  speed  of  1,000,000  revolutions  every  ten 
hours,  and  no  heat  is  discernible. 

The  large  Goldie  &  McCulloch  engine  operating  the 
shafting  on  ths  north  side  of  the  hall  is  driven  by  a  20 
inch  3-ply  belt  manufactured  by  Sadler  &  Haworth,  of 
Montreal  and  Toronto. 


ENTERING  THE  CANADIAN  FIELD. 

Messrs.  Read  &  Kilmer,  39  James  street  south, 
Hamilton,  have  been  appointed  Canadian  representa- 
tives of  the  Fuller  Wenstrom  Electrical  Manufacturing 
Company,  of  London,  England.  The  latter  company 
is  the  English  branch  of  the  Swedish  General  Electric 
Company,  a  large  concern  with  factories  at  Christiana, 
Stockholm,  Gottenburg,  Vestras,  Helingsfor  and 
London.  They  manufacture  a  complete  line  of  single 
and  polyphase  generators  and  single  and  polyphase 
induction  motors,  wound  for  any  voltage,  speed  or 
frequency. 

Mr.  C.  E.  Kilmer,  of  the  firm  of  Reid  &  Kilmer, 
spent  the  greater  part  of  last  winter  in  London  making 
arrangements  for  the  representation  of  the  Fuller  Wen- 
strom Company  and  inspecting  the  apparatus,  which  he 
found  exceedingly  satisfactory  both  as  to  mechanical 
and  electrical  details.  On  account  of  being  able  to  take 
advantage  of  the  preferential  duty,  the  firm  expect  to 
obtain  a  considerable  share  of  the  Canadian  trade. 
They  have  already  received  an  order  from  the  Hamilton 
Steel  &  Iron  Company  for  a  850  h.p.  induction  motor 
and  a  number  of  smaller  motors  for  operating  the  rolling 
mills,  these  to  be  delivered  by  December  ist  next. 
This,  it  is  claimed,  will  be  the  first  instance  on  the 
American  continent  where  rolling  mills  have  been  driven 
electrically.  The  large  motor  will  be  wound  for  three 
different  speeds,  natnely,  275,  250  and  200  revolutions. 
On  the  rotor  there  are  three  different  sets  of  windings 
that  may  be  thrown  in  to  give  the  different  speeds,  and 
the  power  factor  will  be  90  at  any  one  of  these  speed:. 
Lower  speeds  down  to  zero  will  be  obtained  by  cutting 
an  external  resistance  into  the  rotor  circuit. 


The  directors  of  the  Valley  Telephone  Company  have  decided 
to  extend  the  metalhc  line  next  year  from  iVIiddleton  to  Bridge- 
town, N.S.,  and  to  lay  a  new  cable  across  the  .'Vnnapolis  river  at 
the  Ferry. 

The  Bell  Telephone  Company  have  been  given  a  five  years' 
franchise  by  the  city  of  Kingston,  Ont.  The  company  will  put  in 
an  underground  system  in  the  business  section  and  expend  a  con- 
siderable sum  on  new  plant. 
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j    QL'ESTIONS  AND  ANSWERS  t 

|.  W.  Sniitli  :  1  have  a  125-volt  direct  current 
dynamo  vvliicli  I  want  to  equip  with  a  pair  of  collector 
rinijs,  so  as  to  g'et  some  alternating  current.  Can  you 
tell  nie  what  the  voltage  will  be,  and  also  the  fre- 
quency ? 

Ans.  —  If  you  put  on  only  a  pair  of  collector  rings 
you  will  get  a  single,  phase,  the  voltage  of  which  will 
theoretically  be  .707  of  the  direct  current  pressure. 
That  is,  you  will  get  about  88  volts  between  your  two 
rings,  though  the  design  of  the  particular  machine  in 
question  may  make  this  either  a  little  higher  or  lower. 
We  cannot  tell  you  the  frequency,  as  this  depends  on 
the  speed  and  number  of  poles  ;  it  can  be  found  by 
dividing  the  product  of  the  number  of  poles  and  the 
speed  in  revolutions  per  minute  by  120,  the  result 
being  in  cycles  per  second. 

"  Enquirer  "  :  In  charging  storage  batteries  I  have 
been  told  to  be  careful  that  the  charging  current  is  not 
too  strong.  What  harm  will  it  do  if  it  is,  and  is  it 
possible  to  have  it  too  small  ? 

Ans. — The  principal  difficulty  from  the  use  of  too 
high  a  charging  current  is  that  it  is  apt  to  cause 
buckling  and  consequent  destruction  of  the  plates. 
This  buckling  is  the  result  of  unequal  expansion  and 
contraction  of  the  paste  in  the  plate,  an  inevitable  result 
of  too  great  a  current  density,  either  in  charging  or 
discharging.  Another  result  of  charging  at  too  high  a 
rate  is  that  the  process  is  then  less  efficient,  as  is 
evidenced  by  the  increase  in  both  the  heating  and  the 
amount  of  gas  given  off.  On  the  other  hand,  if  the 
charging  current  is  too  small  it  results  in  the  produc- 
tion of  a  film  of  white  sulphate  on  the  positive  plate, 
instead  of  peroxide,  which  if  allowed  to  grow  will  very 
soon  stop  any  action  whatever. 

"  W.H.,"  Montreal  :  Would  you  be  kind  enough  to 
explain  the  principle  of  the  Brotherhood  engine,  and 
how  it  gets  its  naine  ? 

Ans. — We  do  not  know  that  the  Brotherhood  engine 
has  any  special  principle  used  in  it  which  is  not  found 
in  any  other  steam  engine,  though  the  arrangement  of 
the  various  parts  is  decidedly  novel.  In  the  first  place 
the  three  cylinders  are  placed  120  degrees  apart,  some- 
thing after  the  method  used  in  pulp  grinders,  the  whole 
three  acting  onto  but  one  crank  pin.  It  is  single  act- 
ing, steam  being  used  on  one  side  only  ot  the  piston. 
Its  admission  is  controlled  by  a  throttling  governor 
valve,  three  piston  valves  distributing  it  to  the  various 
cylinders.  It  is  exhausted  through  ports  which  are  un- 
covered by  the  pistons  as  they  reach  the  end  of  the 
stroke.  These  latter  are  of  the  trunk  form,  that  is, 
they  form  the  crosshead  as  well  as  the  piston,  and 
thus  the  connecting  rod  and  the  piston  rod  are  merged 
into  one.  The  engine  gets  its  name  from  Mr.  John 
Brotherhood,  who  introduced  it  about  1873,  it  being 
one  of  the  first  high  speed  engines  brought  out  for 
direct  connection  to  dynamos. 


"  S.  M."  :  Is  there  any  difference  between  the  terms 
inductance  and  reactance,  or  do  they  mean  the  same 
thing,  also  what  is  impedance  ? 


Ans. — The  impedance  is  the  term  in  alternating 
current  work  which  corresponds  to  resistance  in  direct 
current.  It  is  composed  of  two  factors,  one  consuming 
energy,  being  the  resistance  of  the  circuit  the  same  as 
if  it  were  carrying  direct  currents,  and  the  other  con- 
suming voltage,  but  being  wattless,  and  called  the 
reactance.  Agam  reactance  is  divided  into  negative 
and  positive.  Positive  reactance  is  due  to  electro 
magnetism  and  is  known  most  con  monly  as  self  induc- 
tion or  inductance.  Negative  reactance  is  due  to 
capacity  and  is  usually  known  as  condensance. 

"  Station  Man"  :  What  is  the  object  of  the  brass 
horns  on  some  forms  of  lightning  arresters  ;  does  it 
inatter  how  they  are  connected  into  the  circuit  ? 

Ans.— The  horns  are  put  there  to  form  an  air  gap 
of  gradually  increasing  width,  which,  while  narrow 
enough  at  the  lowest  point  to  let  the  discharge  jump 
across,  is  wide  enough  at  the  top  to  stop  the  dynamo 
pressure  from  holding  the  arc.  They  are  always  put 
in  with  the  wide  part  of  the  horns  to  the  top  so  that  as 
the  hot  vapor  which  composes  the  arc  rises  it  will 
have  a  wider  and  wider  gap  to  span.  There  is  a  right 
and  a  wrong  way  to  connect  them  in, it  being  necessary 
to  see  that  the  blown  out  coil  tends  to  send  the  arc 
upwards,  if  it  goes  the  other  way  it  will  be  sure  to 
cause  trouble.  There  are  usually  marks  or  tags  on 
the  various  terminals  showing  how  they  should  be 
wired. 


"Practical"  :  Can  I  operate  a  93^  ampere  arc  dyna- 
mo, which  has  been  running  open  arc  lamps,  on  a  cir- 
cuit of  6.6  ampere  enclosed  lamp? 

Ans. — It  is  very  doubtful  if  you  can  do  this.  In  the 
first  place  the  machine  may  not  be  stable,  that  is,  it  may 
not  keep  up  its  voltage  it  the  current  be  reduced  to  this 
point.  Again,  even  if  it  would  the  armature  voltage  will 
be  considerably  reduced  owing  to  the  weak  field.  You 
might  possibly  get  better  results  by  winding  more  turns 
onto  the  field,  or  by  separately  exciting  it  from  some 
small  machine.  In  any  case  you  will  not  likely  be  able 
to  operate  the  regulator,  nor  even  if  you  got  the  same 
voltage  from  the  armature,  would  you  be  able  to  oper- 
ate the  same  number  of  lamps,  as  the  enclosed  type 
take  80  volts  each  as  against  50  for  the  open  style. 

"  Student  "  :  What  are  the  equalizing  rings  on  an 
armature,  and  what  are  they  for  ? 

Ans. — These  are  a  set  of  rings,  varying  in  number 
depending  on  the  size  of  the  machine  and  the  number  of 
the  poles,  mounted  usually  on  the  back  end  of  direct 
current  armatures  with  multiple  windings,  and  con- 
nected to  the  proper  points  therein.  Their  function  is 
to  equalize  the  voltage  generated  in  the  different 
sections  of  the  armature  so  as  to  prevent  local  currents 
flowing  through  the  brushes  and  commutator  and  thus 
causing  bad  heating  and  sparking.  They  operate  by 
carrying  alternating  currents  back  and  forth  between 
the  high  and  low  sections,  if  any  such  should  exist, 
these  currents  tending  to  magnetize  the  weak  poles  and 
to  demagnetize  those  which  are  stronger.  They  are 
especially  useful  if  the  armature  gets  out  of  place  in  the 
field,  due  to  wear  in  the  bearings  or  any  movement  of 
the  machine. 


Tenders  have  just  been  invited  for  lighting  the  streets  of  the 
town  of  Durham,  Onl.,  by  arc  or  incandescent  lights. 
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THE  METRIC  AND  THE  ENGLISH  SYSTEM. 

By  James  Asher. 
Shall  we  adopt  the  metric  system  ot  weights  and 
measures  ?  The  vast  commerce  between  countries  in 
which  the  English  language  is  used  and  those  in  which 
it  is  not  used  seems  to  demand  that  only  one  system  be 
adopted  for  the  sake  of  uniformity  and  simplicity.  A 
host  of  clerks  are  employed  in  translating  weight  and 
measures  of  articles  which  are  imported  and  exported. 

The  metric  system  is  used  in  nearly  all  European 
countries,  South  America  and  Mexico.  The  advocates 
of  the  metric  system  claim  that  it  is  simple  and  easily 
learned.  The  metre  when  constructed  was  declared 
to  be  the  ten  millionth  part  of  the  distance  from  the 
equator  to  the  north  pole,  measured  on  the  meridian  of 
Paris.  The  metre  is  subdivided  into  tenths,  hundredths 
and  thousandths,  called  decimetres,  centimetres  and 
millimetres.  Also  ten  metres  are  called  a  dekametre, 
ten  dekametres  are  called  a  hectometre,  and  ten  hecto- 
metres are  called  kilometre.  The  kilometre  is  used 
for  measuring  long  distances  as  on  roads  and  railways. 
A  common  man  can  walk  5  kilometres  in  an  hour. 

The  measures  of  capacity  are  derived  from  the  unit 
of  length,  thus  :  One  cubic  decimetre  is  called  a  litre, 
ten  litres  are  called  a  hectolitre,  and  ten  hectolitres  are 
called  a  kilolitre.  The  tenth  part  of  a  litre  is  called  a 
decilitre,  the  hundredth  part  of  a  litre  is  called  a  centi- 
litre, and  the  thousandth  part  of  a  litre  is  called  a  milli- 
litre.    A  cubic  metre  is  called  a  stere. 

The  weights  are  connected  with  the  measures,  thus  : 
A  cubic  centimetre  of  distilled  water  at  its  temperature 
of  maximum  density,  4°C  or  3g.2°F,  and  when  the 
barometer  is  at  760  millimetres, is  said  to  weigh  a  gram. 
Ten  grams  equal  a  dekagram,  ten  dekagrams  equal  a 
hectogram,  and  ten  hectograms  equal  a  kilogram.  A 
man  of  average  weight  may  tip  the  beam  at  68  kilo- 
grams. The  tenth  of  a  gram  is  called  a  decigram,  the 
tenth  of  a  decigram  is  called  a  centigram,  while  the 
tenth  of  a  centigram  is  called  a  milligram.  A  cubic 
metre  of  water  is  said  to  weigh  a  tonne.  This  is  used 
in  measuring  very  great  weights,  and  is  a  little  more 
than  the  English  ton. 

One  very  great  advantage  claimed  for  the  metric  sys- 
tem is  that  reduction  from  either  a  higher  to  a  lower,  or 
from  a  lower  to  a  higher  denomination  is  performed  by 
merely  shifting  the  decimal  point. 

Mr  Gladstone  said  that  the  metric  system  would 
cause  a  greater  saving  of  labor  than  the  steam-engine. 
Sir  William  Thomson,  now  Lord  Kelvin,  is  an  ardent 
advocate  of  the  metric  system.  He  calls  the  English 
system  a  wickedly  brain  destroying  system.  He  never 
uses  the  I^nglish  mile  if  he  can  prevent  it.  He  would 
use  the  knot,  or  nautical,  or  sailors'  mile  of  6070  feet, 
if  obliged  to  use  miles. 

On  Ihe  other  hand  Sir  Edmund  Beckett,  now  Lord 
Grimthorpe,  in  a  fierce  onslaught  on  the  metric  system? 
says  that  the  metre  is  not  what  it  pretends  to  be,  for  it 
is  not  exactly  the  ten  millionth  part  of  the  distance  from 
the  equator  to  the  north  pole,  measured  on  the  meridian 
of  Paris  ;  that  it  was  invented  by  a  nation  whose 
language  is  declining  over  all  the  world,  and  ihat  the 
English  language,  with  that  standard  of  measures 
which  every  man  carries  in  his  arms  and  his  legs,  is 
spreading  over  all  the  world  and  will  soon  be  the  only 
universal  language.  Absurd  doctrinaires  may  cram 
penny-school  girls  with  French  metres,  and  centimetres, 


and  kilograms,  but  our  yard  grew  and  will  remain  as 
the  natural  standard  of  length  until  the  stature  of  the 
human  race  alters.  For  it  is  the  length  of  a  good  stride 
of  a  man  of  what  .is  generally  considered  the  best 
height,  and  that  height  is  two  such  lengths,  and  so  is 
the  stretch  of  his  arms,  and  a  yard  is  the  natural  length 
of  his  walking  stick.  The  metre  would  be  the  walking 
stick  of  a  nation  of  giants.  With  the  yard  goes  the 
equally  natural  and  still  older  measure  of  a  foot.  See, 
Clocks,  Watches  and  Bells,  6th  edition,  page  38. 

Sir  John  Herschel  said  that  the  choice  of  the  quad- 
rantal  arc  of  the  earth's  meridian,  in  the  metric  system, 
was  a  sin  against  geometrical  simplicity,  and  that  the 
polar  axis  of  the  earrh,  that  is, the  distance  through  the 
earth,  which  is  a  straight  line,  from  the  north  to  the 
south  pole,  should  have  been  chosen  instead. 

Were  the  metric  system  at  once  adopted  in  countries 
where  the  English  language  prevails  all  the  countless 
millions  of  weights  and  measures  would  become  useless. 
The  greatest  confusion  would  prevail  for  a  long  time. 
In  making  repairs  for  old  machines,  and  in  the  renewal 
of  portions  of  buildings  even,  great  mconvenience  would 
be  felt  because  the  yard  and  the  metre  are  what  mathe- 
maticians call  incommensurables,  that  is,  there  is  no 
common  measure  of  the  metre  and  the  yard.  A  man 
fifty  years  hence  might  need  a  new  pane  of  glass  for  an 
old  window.  He  would  require  the  exact  size  of  what 
is  now  called  a  pane  8  inches  by  10  inches.  Panes  of 
that  size  would  almost  certainly  not  be  manufactured 
fifty  years  hence.  Yet  the  new  pane  would  have  to  fit 
exactly.  The  man  would  ask  for  a  pane  20.  ^1  centi- 
metres broad,  and  25.39  centimetres  long.  The  hard- 
ware clerk  would  then  get  a  diamond  and  cut  a  larger 
pane. 

The  roads  in  the  British  Empire  and  in  the  United 
States  are  placed  at  certain  distances  apart,  either  a 
mile  or  some  convenient  multiple  or  some  fraction  of  the 
same,  for  example  }4  mile,  ^  mile,  i  mile,  i mile, 
i}4  or  2  miles.  Now  these  distances  are  practically 
fixed  for  countless  thousands  of  years.  Let  us  suppose 
that  a  man  inquiring  his  way  in  the  year  3000  is  told  by 
the  small  boy  that  it  is  i. 609315  kilometres  to  the  next 
road — -a  distance  which  we  now  call  a  mile. 

Farms  in  the  British  Empire  and  in  the  United  States 
frequently  contain  100  acres.  In  the  metric  system  the 
unit  for  measuring  land  is  the  hectare.  One  hundred 
acres  are  equal  to  40.467101  hectares.  Now  the  sizes 
of  the  farms  are  practically  fixed,  for  there  are  a  certain 
number  of  farms  from  one  road  to  the  next  road,  and 
we  have  seen  that  the  positions' of  the  roads  are  now 
fixed.  Having  been  laid  down  according  to  the  Englisli 
system  they  can  be  expressed  in  the  metric  system  only 
by  awkward  whole  numbers  and  decimals. 

Suppose  that  a  farmer  in  the  year  3000  makes  his 
will  thus  : 

"  In  the  name  of  God,  amen  : 
I,  John  Doe,  being  of  sound  mind  and  body, 
do  hereby  declare  that  this  is  my  last  will  and 
testament.  I  do  hereby  give  and  bequeath  one 
moiety  of  the  farm  now  unto  me  belonging,  said  farm 
being  a  parcel  of  land  containing  40.467101  hectares, 
said  moiety  consisting  of  20  23355  hectares  ;  the  other 
moiety  I  do  hereby  give  and  bequeath  in  equal  shares, 
that  is  to  say,  I  give  and  bequeath  to  my  two  remaining 
sons,  James  and  his  brother  Zebedee,  share  and  share 
alike,  or  I  give,  present,  and  bequeath  unto  them  and 
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to  their  lieirs  tor  ever,  to  each  10. 1 16775  hectares  of 
the  saiJ  I'arm  now  unto  me  belont^ing. " 

The  Knj^lish  system  can  be  simplified  by  discarding  a 
number  of  unnecessary  weights  and  measures.  The 
pint,  the  quart,  the  gallon  and  the  bushel  in  the  United 
States  are  smaller  than  the  pint,  the  quart,  the  g-allon 
and  the  bushel  used  in  the  British  Kmpire.  To  make 
matters  worse  the  pint  and  the  cinart  of  dry  measure  in 
the  I'nited  States  are  different  from  the  pint  and  the 
quart  used  in  the  same  land  in  measuring  liquids. 
What  is  the  use  of  having  the  long  ton  of  2240  pounds 
in  addition  to  the  common  or  short  ton  of  2000  pounds? 
What  is  the  use  of  having  a  hunured  weight  of  112 
pounds  in  addition  to  the  common  hundred  weight  of 
100  pounds  ?  What  is  the  use  ol  having  troy  and 
apothecaries  weight  in  addition  to  avoirdupois  weight? 
What  is  the  use  of  having  the  statute  mile  of  5280 
feet  in  addition  to  the  knot  or  nautical  or  sailors'  mile 
of  6070  feet  ?  What  is  the  use  of  measuring  the  depth 
of  the  sea  in  fathoms  of  two  yards  each,  instead  of 
measuring  it  simply  in  yards?  Why  should  a  man 
measure  the  height  of  horses  in  hands  of  4  inches  each 
instead  of  simply  measuring  in  inches?  Of  what  use 
is  the  rod — 5)^  yards?  This  is  troublesome  to 
school  children.  What  is  the  use  of  weighing  people 
by  the  stone  of  14  pounds  in  Britain  ?  Not  only  do  they 
there  have  the  unnecessary  stone  in  weighing  human 
beings  but  they  have  a  different  stone  of  8  pounds  for 
weighing  butchers'  meat  and  fish.  What  is  the  use  of 
two  different  hogsheads — the  hogshead  of  beer  contain- 
ing 54  gallons,  and  the  hogshead  of  wine  containing 
63  gallons  ? 

The  abbreviations  for  some  of  these  units  should  be 
changed,  for  example  dwt  stands  for  penny  weight,  oz 
stands  for  ounce,  lb  stands  for  pound,  cwt  stands  for 
hundred  weight  and  stands  for  pounds  in  money. 
The  abbreviations  are  from  French  and  Latin  words, 
for  example  dwt  stands  for  denarius  weight.  Denarius 
is  the  Latin  for  penny.  Smooth  the  path  of  the  young 
by  abolishing  foreign  abbreviations,  and  abolish  useless 
weights  and  measures. 


INTERESTING  SUIT  AFFECTING  ELECTRIC 
COMPANIES. 

The  arbitrators  in  the  case  of  the  Consumers'  Electric 
Company  vs.  the  Ottawa  Electric  Company  handed 
down  their  decision  on  August  loth,  which  was  in  favor 
of  the  plaintiffs.  At  the  time  the  city  council  granted 
the  Consumers'  Company  permission  to  do  business  in 
the  city  it  was  stipulated  with  the  agreement  of  the 
Ottawa  Electric  Company  that  the  Consumers'  Com- 
pany should  be  allowed  to  string  wires  on  the  rival 
company's  poles  on  certain  streets.  The  Ottawa  Elec- 
tric Company,  however,  afterwards  refused  this  permis- 
sion on  the  ground  that  the  stringing  of  the  Consumers' 
wires  on  its  poles  would  impair  the  efficiency  of  its  ser- 
vice. The  Consumers'  Company  brought  action  against 
the  Ottawa  Electric  Company  in  the  high  court.  After 
hearing  the  argument  of  counsel,  Sir  William  Meredith, 
the  presiding  judge,  decided  that  the  question  at  issue 
was  one  in  which  the  scientific  aspect  overshadowed 
the  legal  bearing  and  he  accordingly  decided  to  refer 
the  matter  to  arbitration.  Three  members  were  appoint- 
ed, one  by  the  court  and  one  by  each  of  the  companies. 
The  members  were  James  B.  Cahoon,  of  New  York, 
appointed  by  the  court,  R.  S.  Kelsch,  of  Montreal,  ap- 


pointed by  the  Consumers'  Company,  and  H.D.  Bayne, 
of  Montreal,  appointed  by  the  Ottawa  Electric  Company. 

The  finding  determines  the  right  of  the  Consumers' 
to  string  wires  on  the  poles  of  the  Ottawa  Electric  on 
payment  of  a  rental  of  $1  per  pole  yearly.  This 
applies,  amongst  other  streets,  to  Rideau,  Elgin, 
Metcalfe,  Lisgar  and  Cooper.  The  Ottawa  Electric  is 
assured  a  corresponding  use  of  the  Consumers'  poles. 
The  cost  of  the  arbitration  proceedings  is  equally 
taxed  upon  both  parties,  while  the  cost  of  the  legal 
action  which  preceded  and  resulted  in  the  arbitration, 
must  be  wholly  borne  by  the  Ottawa  Electric  Company, 
defendants  in  that  action. 

When  the  Ottawa  Electric  Company,  which  consists 
of  the  several  companies  doing  lighting  and  power 
business  in  the  City  of  Ottawa  at  one  time,  was 
allowed  to  consolidate  under  one  management  and 
form  The  Ottawa  Electric  Company,  the  consolid  ition 
was  allowed  by  the  City  Council,  who  passed  a  by-law 
authorizing  the  consolidation  un  !er  certain  conditions. 
The  principal  clauses  in  this  by-law  read  as  follows  : — 

1.  "That  the  Companies  will  permit  and  allow  the 
Corporation  or  any  person  or  persons,  Company  or 
Companies,  authorized  by  the  Council  and  the  Cor- 
poration, to  use  the  poles  of  the  Companies  for  electric 
purposes,  on  paying  to  the  Companies  such  compen- 
sation for  such  privileges  as  in  the  event  of  the  parlies 
being  unable  to  agree,  shall  be  determined  by  arbitra- 
tion, as  hereinafter  in  this  section  mentioned, [provided, 
however,  that  such  privilege  shall  not  interfere  with 
the  efficiency,  operation  and  completion  of  the  system 
of  the  Companies,  and  provided  further  that  the  privi- 
lege by  this  clause  conferred  shall  not  be  extended  to 
any  Company  which  shall  receive  a  like  privilege  to 
the  Companies." 

The  word  companies  used  in  this  paragraph  refers  to 
the  several  companies  which  form  the  Ottawa  Electric 
Company. 

2.  "  Said  compensation  shall  be  such  as  may  be 
agreed  upon  by  the  Companies  and  the  said  Corporation 
or  such  other  person  or  persons.  Company  or  Companies, 
so  authorized  to  obtain  such  privileges  as  aforesaid  as 
the  case  may  be,  and  in  the  event  of  their  being  unable 
to  agree,  such  compensation  shall  be  referred  to  the 
determination  and  award  of  two  arbitrators,  one  chosen 
by  each  of  the  said  parties  to  such  dispute." 

We  understand  that  the  arbitrators  were  unanimous 
on  four  of  the  six  points  in  dispute,  the  Ottawa  Com- 
pany's arbitrator  dissenting,  he  being  unable  to  agree 
with  the  other  arbitrators  on  two  points,  being  the 
question  of  costs  of  the  suit  and  the  question  of  suffi- 
cient pole  space  for  the  Consumers  Company  on  all  of 
the  poles. 


The  Grand  Trunk  Railway  have  recently  installed  a  new  sys- 
tem of  telephone  and  telegraph.  The  system  is  a  composite 
circuit  telephone  and  telegraph,  operated  on  one  wire  circuit, 
and  is  so  arranged  that  one  instrument  does  not  interfere  with 
the  workings  of  the  other.  At  present  this  new  device  is  in 
operation  between  Montreal  and  Brockville,  instruments  having 
been  placed  in  the  despatcher's  office,  at  Montreal,  Vaudreuil, 
Cornwall  and  Brockville  stations.  This  system  doubles  the  use- 
fulness of  the  wires  wherever  installed,  and  enables  the  divisional 
officers  to  communicate  with  those  along  the  line  by  voice,  and 
materially  expedites  the  handling  cf  matters  pertaining  to  train 
movements.  Whilst  it  is  in  the  nature  of  an  e>rperiment,  the 
results  thus  far  justify  the  belief  that  the  sj'stem  will  be  univers- 
ally adopted  throughout  the  different  districts  of  the  Grand 
Trunk  System. 
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BRIDGE   FOR   THE  CANADIAN  NIAGARA 
POWER  COMPANY. 

Bv  Orrin  E.  Dunlap. 
A  bridge  that  is  being  built  by  the  Queenston  Quarry 
Company  for  the  Canadian  Niagara  Power  Company 
has  several  interesting  features.  The  site  of  the  bridge 
is  in  Queen  Victoria  Niagara  Falls  Free  Park,  and  it  is 
to  span  the  canal  inlet  leading  to  the  forebay  in  front  of 
the  power  station  of  the  Canadian  Niagara  Power 
Company.  When  completed  it  will  be  one  of  the 
links  in  a  beautiful  driveway  along  the  upper  Niagara 


New  Bridge  for  Canadian  Niagara  Power  Company. 

River  on  the  Canadian  side,  a  locality  that  is  just  at 
present  undergoing  numerous  changes  as  a  result  of 
the  extensive  power  development  now  taking  place 
there.  These  changes  call  for  many  new  features,  and 
this  bridge  is  one  of  them. 

The  bridge  is  to  be  a  concrete-steel  structure  with 
stone  facing,  and  in  general  appearance  will  resemble 
somewhat  the  new  bridge  erected  some  months  ago 
between  the  mainland  and  Goat  Island  on  the  New 
York  side  of  the  river.  The  length  of  the  bridge  to 
end  of  posts  will  be  298  feet.  There  will  be  five  spans, 
each  of  50  feet,  and  they  will  have  rises  of  five  feet. 
The  piers  will  be  eight  feet  wide  on  the  face  of  the 
bridge  and  66  feet  2H  inches  long  to  outside  of  cut- 
waters. The  piers  are  set  on  bedrock,  necessitating 
four*  or  five  feet  of  excavation.  The  stone  used  in  the 
bridge  is  from  Queenston,  Ont.  The  piers  below  the 
springing  line  are  pointed.  The  belts,  washes  and  the 
coping  are  all  of  fine  dressed  work.  Steel  ribs  spaced 
three-foot  centers  will  be  imbedded  in  the  concrete  of 
the  arches.  Portland  cement  is  being  used  exclusively 
on  the  work. 

The  width  of  the  bridge  is  to  be  55  feet  over  copings, 
except  at  the  piers,  where  there  is  a  projection  of  about 
a  foot,  making  the  width  of  the  bridge  at  the  widest 
part  about  57  feet.  Inside  of  the  copings  the  width  is 
52  feet,  and  of  this  26  feet  is  to  be  devoted  to  double 
tracks  of  the  Niagara  Falls  Park  &  River  Railway,  an 
electric  line  that  skirts  the  river  on  the  Canadian  side, 
20  feet  to  the  driveway,  and  six  feet  on  one  side  to  a 
granolithic  walk.  The  roadway  is  likely  to  be  of  por- 
ous gravel  or  cinders  finished  with  macadam.  The  grade 
of  the  roadway  will  be  practically  level,  the  gutters  be- 
ing graded  from  the  center  of  each  arch  to  the  piers, 
catch-basins  being  placed  over  each  pier.  Drainage  is 
provided  to  be  carried  off  in  cast  iron  pipes  that  will 
discharge  at  about  the  springing  line  of  the  arch.  It 


may  be  pointed  out  that  the  arches  were  made  of  such 
small  rise  in  order  to  avoid  raising  the  railway  tracks, 
which  will  be  on  a  fill  approaching  the  bridge.  The 
abutments  of  the  structure  are  built  of  concrete  in 
which  large  stones  are  imbedded.  A  conduit  having 
four  compartments  has  been  built  in  the  sidewalk  for 
carrying  electric  wires  for  lighting  the  bridge,  a  pipe 
being  inserted  in  each  of  the  main  posts.  The  specifi- 
cations call  for  a  loading  of  5,000  lbs.  per  lineal  foot 
on  one  track  of  the  railway,  and  100  lbs.  per  square 
foot  on  the  driveway. 

The  arches  and  backing  of  the  spandrel  walls  and  the 
piers  above  springing  line,  are  to  be  built  of  Portland 
cement  concrete,  the  proportions  of  which  are  to  be  one 
part  cement,  two  parts  sand  and  four  parts  broken  stone. 
In  the  piers  below  the  springing  line  the  proportions  of 
the  concrete  are  to  be  one  part  cement,  three  parts  sand 
and  six  parts  broken  stone.  In  the  construction  ol  the 
bridge  the  contractor  is  required  to  trowel  two  inches  of 
mortar  onto  the  lagging  in  order  to  give  a  smooth  sur- 
face on  the  concrete  of  the  soffit  of  the  arch.  In  build- 
ing, the  contractor  is  required  to  start  the  concrete 
simultaneously  from  the  ends  of  the  arch  and  lay  it  in 
longitudinal  sections.  While  being  built,  timber  forms 
hold  the  sections  in  place.  The  tops  of  the  arches  and 
backs  of  the  spandrel  walls  are  to  be  given  two  coats  of 
pure  Portland  cement  grout  applied  with  biushes  and 
then  covered  with  two  thicknesses  of  felt.  This  is  in 
order  that  the  arches  may  be  made  waterproof  so  that 
the  dampness  will  not  come  through  and  stain  the 
masonry. 

Before  the  construction  of  the  bridge  a  coflfer-dam 
was  built  between  the  site  and  the  waters  of  the  river. 
The  water  that  will  pass  beneath  the  bridge  will  flow  to 
the  turbines  in  the  wheel-pit  ol  the  Canadian  Niagara 
Power  Company.  High  water  will  be  1.37  ft.  above 
the  springing  line  of  the  arch,  which  will  be  a  depth  of 
17  9-10  ft.  of  water  in  the  inlet  canal.  Low  water  will 
be  3.93  ft.  below  the  springing  line  of  the  arch,  or  a 
depth  of  12  6-10  ft.  of  water  in  the  canal,  while  the 
mean  stage  of  water  will  be  1.83  ft.  below  the  springing 
line,  or  a  depth  of  14  7-10  ft.  in  the  canal. 

This  beautiful  bridge  was  designed  by  William  A. 


New  Bridge  for  Canadian  Niagara  Power  Company. 

Brackenridge,  one  of  the  consulting  engineers  of  the 
Canadian  Niagara  Power  Company,  and  the  structure 
is  being  built  under  the  direction  of  Cecil  B.  Smith, 
resident  engineer  of  the  Canadian  Niagara  Power  Com- 
pany. It  is  without  doubt  to  be  one  of  the  most 
beautiful  bridges  on  the  Canadian  side  at  Niagara,  and 
will  be  a  material  factor  in  adding  to  the  new  beauty  of 
Victoria  Park.  Its  magnificent  lines  and  fine  appear- 
ance will  go  well  toward  showing  that  even  though  in- 
dustry has  invaded  the  Canadian  pleasure  ground  at 
Niagara,  it  is  the  intention  of  the  park  commissioners, 
and  also  of  the  Canadian  Niagara  Power  Company,  so 
far  as  it  is  concerned,  to  do  nothing  that  will  mar  the 
natural  beauty  of  the  surroundings  of  the  falls. 
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MUNICIPAL  STEAM  TURBINE  PLANT. 

An  'mtoiestiiit^  imiiiicipal  electric  lii;luint;'  plant  enter- 
prise is  luuier  way  at  Anderson,  Indiana,  and  marks 
the  secoiul  iiui oiUiction  of  the  steam  tnrbine  in  Am- 
erican municipal  power  plant  service.  The  City  of 
Anderson  has  for  some  years  operated  an  electric  light 
plant  in  connection  with  the  city  water  works,  located 
near  White  River.  The  electric  installation  is  housed 
in  a  separate  building-  approximately  50  x  100  feet, 
adjacent  to  the  water  works  plant  whose  boilers  furnish 
the  steam  power  necessary  for  the  operation  of  the 
electric  light  plant. 

The  present  lighting  equipment  comprises  two  belted 
generating  units,  but  the  increasing  demand  for  light 
and  power  renders  the  available  capacity  inadequate 
to  carry  even  the  present  load  at  times,  resulting  in  a 
severe  overlo.iding  of  the  entire  equipment.  In  order 
to  secure  immediate  reliet  from  these  conditions  and 
avoid  the  necessity  of  erecting  additions  to  the  power 
house,  Westinghouse  steam  turbine  generating  units 
have  been  selected  for  power  extensions.  At  the  pres- 
ent time  two  400-K.W.  units  will  be  installed,  together 
with  one  20  K.W.  exciter,  direct  connected  to  a  West- 
inghouse standard  engine,  and  a  complete  switchboard 
equipment. 

As  the  result  of  the  employment  of  turbines  in  this 
plant  it  has  been  found  possible  to  install  a  complete 
boiler  plant  in  the  electric  light  building,  thus  rendering 
the  operation  of  the  lighting  system  entirely  inde- 
pendent of  the  water  works  system.  The  new  boiler 
plant  consists  of  three  310  h.p.  Sterling  water-tube 
boilers  equipped  with  Roney  mechanical  stokers.  The 
boilers  will  not  be  arranged  for  superheat,  but  will 
supply  saturated  steam  to  the  turbines  at  150  lbs. 
pressure,  all  condensation  being  returned  to  the  boilers 
by  a  steam  loop  and  Holly  gravity  return  system. 
The  turbo-generators  will  furnish  three-phase  current 
to  the  lighting,  power  and  distributing  system  at  a 
frequency  of  7200  alternations  and  at  2200  volts  pres- 
sure, no  step-down  transformers  being  used.  The  tur- 
bine equipment  will  operate  condensing,  as  the  plant 
is  located  near  the  river  bank  where  condensing  water 
is  available.  Surface  condensers  will  be  lised  and  the 
condensation  from  the  turbines  will  be  returned  directly 
to  the  boilers,  as  the  exhaust  is  entirely  free   from  oil. 

An  interestmg  feature  of  the  turbine  installation  is 
brought  out  by  the  fact  that  by  replacing  the  belted 
units  with  turbine  driven  units,  sufficient  space  is  made 
available  for  the  installation  of  the  complete  boiler 
plant,  together  with  an  additional  turbine  unit  and  the 
necessary  boilers  at  such  times  as  the  future  demands 
upon  the  plant  require  this  extension. 


A  movemeni  is  on  foot  to  build  an  electric  railway  from  Guelph 
to  Orangeville,  Ont. 

The  gas  engine  exhibit  at  the  Louisiana  Purchase  Exposition 
will  doubtless  be  one  of  the  most  important  features  of  the  power 
display,  for  it  will  not  only  contain  many  types  of  engines,  but 
also  several  of  unusual  size,  including  one  of  3,000-horse-power, 
which  will  be  the  largest  ever  built.  Mr.  Thomas  M.  Moore, 
chief  of  the  department  of  machinery,  states  that  there  will  be 
several  such  engines  of  over  1,000  horse-power  and  a  few  of 
more  than  1,750  horse-power.  The  largest  gas  engines  hitherto 
exhibited  were  those  at  Paris  and  Dusseldorf,  which  were  rated 
at  600  horse-power.  While  this  class  of  engines  will  be  so  fully 
represented,  the  equally  interesting  type  of  steam  turbines  will 
probably  be  just  as  thoroughly  covered  ;  in  fact,  the  largest 
prime  mover  at  the  Exposition  will  be  an  8,000  horse-power 
Curtis  turbine. 


THE  BURSTING  OF  EMERY  WHEELS. 

Several  years  ago  the  writer  was  consulted  regard- 
ing some  points  of  a  case  in  litigation  occasioned  by 
the  bursting  of  an  emery  wheel  and  the  resulting  death 
of  a  workman.  The  question  to  be  decided  was  whether 
the  wheel  was  unsafe  at  the  speed  recommended  by  the 
makers,  or  whether  the  accident  was  due  to  the  care 
lessness  of  the  operator. 

As  it  was  just  then  an  "off"  year  for  experiments 
on  fly-wheels  there  seemed  to  be  no  good  reason  why 
the  same  medicine  could  not  be  tried  on  emery 
wheels.  The  apparatus  already  described  in  former 
papers  read  before  this  Society,  with  some  slight  alter- 
ations, was  adapted  to  the  new  requirements,  and  in 
the  spring  of  1902,  fifteen  wheels  of  various  makes 
were  tested  to  destruction. 
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For  the  actual  details  of  the  work  credit  is  due  to 
Messts.  Chandler  and  Krueger  of  the  class  of  1902, 
Case  School  of  Applied  Science.  Most  manufacturers 
of  this  class  of  wheels  test  them  for  their  own  informa- 
tion, but  the  results  are  not  generally  given  to  the 
public  ;  the  writer  knows  of  no  published  data  on  this 
subject.  At  the  Norton  Emery  Wheel  Works,  all 
wheels  are  tested  before  leaving  the  shop  at  a  speed 
double  that  allowed  in  regular  service,  and  occasionally 
wheels  are  burst  to  determine  the  actual  factor  of  safety. 

Emery-wheel  accidents  are  not  uncommon,  but  can 
usually  be  traced  to  the  carelessness  of  the  operator. 
One  conmion  cause  of  failure  is  allowing  a  small  piece 
of  work  to  slip  or  roll  between  the  wheel  and  the  rest. 
The  writer  was  once  present  on  an  occasion  of  this 
kind,  and  although  he  fortunately  was  not  in  the 
plane  of  rotation,  he  has  never  forgotten  his  sensations 

The  wheels  selected  for  the  experiments  were  all 

of  the  same  size,  being  sixteen  inches  in  diameter  by 

one  inch  thick,  and  having  a  hole  one  and  one-quarter 

inches  in  diameter. 

*Papar  read  before  Saratoga  Convention  ;of  A.  S.  M.  E..  by  Prof.  C.  H. 
Benjamin. 


September,  1903 


THE  CAINADIAIN  ELECTRICAL  NEWS 


195 


The  object  of  the  experiment  being  to  determine  the 
bursting  speed  of  such  wheels  as  are  actually  on  the 
market,  emery  wheels  were  obtained  through  various 
outside  parties  without  indicating  to  the  agents  or 
manufacturers  the  use  to  be  made  of  them. 

In  this  way  wheels  of  six  different  makes  were  ob- 
tained, the  label  on  each  wheel  showing  usually  the 
maker's  name,  the  grade  number  or  letter,  the  quality 
ot  emery,  and  the  speed  recommended  for  use.  As 
shown  in  the  table  of  results, the  working  speed  varied 
in  the  different  wheels  from  1,150  to  1,400  revolutions 
per  minute,  the  average  being  about  1,200  revolutions 
per  minute.  For  a  diameter  of  sixteen  inches  this 
corresponds  to  a  peripheral  velocity  of  about  5,000 
feet  per  minute.  The  table  also  shows  that  the  fine- 
ness of  the  emery  varied  from  ten  to  sixty,  the  average 
being  about  thirty. 

The  wheels  were  held  between  two  collars,  each  six 
and  one-eighth  inches  in  diameter  and  concaved,  so  as 
to  bear  only  on  a  ring  three-fourths  of  an  inch  wide 
at  the  outer  circumference. 


Nos.  12  and  13,  of  still  another  make, burst  at  about 
the  average  speed.  (Fig.  5.)  Wheels  Nos.  14  and  15 
were  so-called  vulcanized  wheels,  containing  rubber  in 
the  bond,  and  intended  for  particularly  severe  service. 
These  showed,  as  was  expected,  rather  more  than 
the  average  strength.     (Fig.  6.) 

An  examination  of  the  last  two  columns  in  the  table 
shows  that  the  wheels  burst  at  speeds  varying  from  two 
and  one-quarter  to  three  and  three-quarters  the  work- 
ing speed,  and  accordingly  had  factors  of  safety  vary- 
ing from  five  to  thirteen. 

It  is  then  apparent  that  any  of  these  wheels 
were  safe  at  the  speed  recommended,  and  would  not 
have  burst  under  ordinary  conditions.  At  the  same 
time,  considering  the  violent  nature  of  the  service  and 
the  shocks  to  which  they  are  exposed,  it  would  seem 
that  the  factor  of  safety  for  emery  wheels  should  be 
large.  In  comparison  with  those  generally  used  in 
machines,  a  factor  of  eight  or  ten  would  seem  small 
enough. 

It  may  also  be  said  that  such  a  variation  in  strength 


Results  of  Experiments  on  Emery  Wheels. 


The  method  of  testing,  and  the  apparatus  used, 
were  precisely  similar  to  those  described  in  the  paper 
on  "The  Bursting  of  Small  Cast-iron  Flywheels,"  by 
the  author  at  a  previous  meeting,  to  which  reference  is 
made  for  illustrations  of  the  apparatus. 

The  table  shows  the  results  of  the  experiments  in 
detail,  and  needs  but  little  explanation.  The  illus- 
trations. Figs.  I  to  6,  show  characteristic  fractures, 
and  the  appearance  of  various  wheels  after  bursting. 

Wheels  numbered  i,  2,  and  3  were  of  one  make, 
and  show  a  remarkable  uniformity  in  strength. 
(Fig.  ,.) 

Nos.  4,  5,  8,  and  9  were  all  made  by  one  firm  ; 
the  two  latter  wheels  were  of  finer  grain  than  the 
others,  and  show  a  correspondingly  greater  strength. 
(Fig.  3-) 

Nos.  6  and  7  contained  a  layer  of  brass  wire  netting 
Imbedded  in  the  emery, and  were  about  one-third  strong- 
er than  the  average  of  the  ordinary  wheels.     (Fig.  2.) 

The  wheels  numbered  10  and  i  1  were  the  weakest 
among  those  tested,  but  have  an  apparent  factor  of 
safety  of  between  five  and  six.    (Fig.  4.) 


between  wheels  ot  the  same  make  and  grade,  as  for 
instance  that  between  Nos.  4  and  5,  indicates  a  lack 
of  uniformity  which  causes  distrust. 

The  fractures  were  in  the  main  radial,  as  may  be 
seen  from  the  cuts,  the  wheel  splitting  in  three,  four  or 
five  sectors  as  might  chance. 

It  may  be  assumed  that  these  radial  cracks  started 
from  the  rim  where  the  velocity  and  stress  were 
greatest,  but  it  is  a  fact  worthy  ot  notice  that  in  nearly 
every  instance  the  cracks  radiated  from  points  where 
the  lead  hushing  projected  into  the  body  of  the  wheel. 


The  cilizens  of  Whitby,  Ont.,  have  declarerf  themselves  in 
favor  of  taking  over  and  extending'  the  existing-  electric  light 
plant. 

The  town  of  I.ucknow,  Ont.,  will  likely  purchase  the  electric 
light  plant  from  the  owners  and  install  a  modern  system.  Mr. 
H.  F.  Strickland,  electrical  engineer,  of  Toronto,  has  the  matter 
in  hand  for  the  town. 

The  Thos.  E.  Clark  Wireless  Telegraph-1  elephone  Co.,  of 
Detroit,  Mich.,  announce  that  they  arc  erecting  stations  at 
I'ontiac,  Mich.,  on  the  State  Fair  Grounds,  for  the  purpose  of 
carrying  on  commercial  telegraphing. 
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ANNUAL   CONVENTION   OF  STATIONARY 
ENGINEERS. 

The  fourioenih  annual  convention  of  the  Canadian  Associa- 
tion of  Stationary  Kngineers  look  place  at  Berlin,  Ont.,  August 
•5ih  and  261U.  The  headquarters  of  the  delegates  was  the 
Walper  House,  the  proprietor  of  which  is  Mr.  George  Philip,  a 
brother  of  Mr.  E.  J.  riiilip,  of  Toronto,  an  old  member  of  the 
C.-V.S.E.  The  business  sessions  were  held  in'tlit  council  chamber. 
Those  present  included  the  following  : 

VV.  Oelschlager,  Berlin,  president  ;  H.  E.  Terry,  Toronto, 
vice-president  ;  VV.  Inglis,  Toronto,  secretary  ;  J.  Ironsides, 
Hamilton,  treasurer  ;  N.  Beam,  Waterloo,  doorkeeper ;  J. 
Siruthers,  Sarnia,  conductor;  N.  V.  Kuhlman,  A.  M.  Wickens, 
G.  C.  Mooring.  J.  Huggett  and  J.  M.  Dixon,  Toronto  ;  W.  F. 
Crockett  and  S.  Sculthorpe,  Hamilton  ;  J.  R.  Uttley,  Waterloo  ; 
T.  King,  Dresden  ;  J.  H.  Walker,  Berlin  ;  J.  Ogle,  Brantford  ; 
.\.  M.  Turkington,  Brockville  ;  D.  McEvoy,  Toronto,  represent- 
ing the  Fairbanks  Company. 

president's  address. 

In  his  presidentinl  address  W.  Oelschlager  pointed  out  the  im- 
portance of  the  convention,  which  would  probably  determine 


Mr.  H.  E.  Terry,  Toronto, 
President  Canadian  Association  of  Stationary  Engineers. 

whether  the  Association  would  be  carried  on  or  would  cease  to 
exist.  He  urged  the  continuance  of  the  work  and  the  broaden- 
ing of  its  field,  and  suggested  that  efforts  be  made  to  re-organize 
defunct  local  associations.  He  suggested  the  continuance  of  the 
lesson  papers  and  to  make  them  progressive,  that  is,  lead  them 
up  gradually  from  the  primary  to  the  mathematical  problems 
required  to  be  answered  by  certificate  examinations,  also  that 
the  engineers  in  their  respective  localities  ask  their  employers  to 
give  financial  aid  to  the  individual  lodges.  He  expressed  the 
belief  that  if  the  Executive  of  the  C.  A.  S.  E.  were  kept  afloat 
public  interest  would  revive  and  the  association  flourish  to  a 
greater  extent  than  ever  before.  In  conclusion  he  respectfully 
suggested  the  following  : 

1.  That  our  preamble  be  re-inserted  in  charter  and  constitu- 
tion. 

2.  That  a  sum  of  money  be  voted  towards  the  expenses  of 
visiting  defunct  lodges  with  the  object  of  re-organizing  the  same. 

3.  That  the  educational  leaflets  be  pushed  more  vigorously, 
and  a  charge  covering  printing  expenses  be  made. 

4.  That  our  employers  be  informed  that  we  are  hereby  asking 
a  cash  contribution  of  them. 

The  address  was  referred  to  the  Committee  on  Good  of  the 
Order  and  the  following  standing  committees  were  appointed  : 

Good  of  the  Order— J.  M.  Dixon,  J.  Ogle,  T.  Walker,  J.  Iron- 
side, H.  E.  Terry,  A.  M.  Turkington. 

Mileage — N.  Beam,  F.  Sculthorpe. 

Audit — N.  V.  Kuhlman,  F.  Sculthorpe. 


Ways  and  Means— N.  V.  Kuhlman,  W.  F.  Crockett,  G.  C. 
Mooring,  T.  King,  A.  M.  Wickens,  W.  Inglis. 
Credentials — T.  King,  A.  M.  Turkington. 

At  the  afternoon  session  the  minutes  of  last  meeting  were  read 
and  adopted  and  the  reports  of  the  secretary  and  treasurer  re- 
ceived and  referred  to  the  Audit  Committee.  The  secretary 
reported  that  noth withstanding  the  loss  of  one  order,  Sarnia  No. 
20,  the  membership  stood  at  258,  a  decrease  of  only  four  from 
last  year.  He  had  been  'n  communication  regarding  the  forma- 
tion of  lodges  at  Calgary,  Brandon,  and  Halifax. 

Much  of  the  afternoon  was  devoted  to  a  discussion  regarding 
legislation  and  the  position  of  the  International  Union  of  Steam 
Engineers,  some  of  the  delegates  present  apparently  being  in 
favor  of  throwing  in  their  lot  wilh  that  organization.  The  meet- 
ing adjourned  early  to  enable  the  delegates  to  visit  the  sugar 
refinery  at  Bridgeport. 

Upon  resuming  at  8.30  p.m.  it  was  decided  to  receive  and  dis- 
cuss the  report  of  the  committee  on  ways  and  means  clause  by 
clause.    The  report  as  adopted  is  as  follows  : 

REPORT  OF  COMMITTEE   ON  WAYS  AND  MEANS. 

Clause  I. — That  we  view  with  alarm  the  general  tendency 
towards  withdrawing  from  this  Association  during  the  previous 
year.  We  beg  to  recommend  that  twenty-five  questions  be 
formulated,  and  that  the  executive  give  a  cash  prize  for  the  best 
solution  of  them. 

Clause  2. — We  also  recommend  that  every  secretary  of  a  sub- 
ordinate Association  be  instructed  to  write  to  every  sister  Asso- 
ciation the  progress  that  has  been  made  in  this  regard,  and  give 
a  synopsis  of  the  work  done  in  this  respect. 

Clause  3. — We  also  recommend  that  wherever  possible,  a 
better  intercourse  be  initiated  with  each  other  by  means  of  a 
system  of  fraternal  visits. 

Clause  4. — We  also  recommend  that  we  use  every  legitimate 
effort  to  build  up  the  Association,  and  that  ihe  sam  of  $10  be 
granted  to  any  member  who  shall  organize  a  new  Association  or 
resuscitate  a  defunct  one. 

Clause  5. — We  also  recommend  that  ever)'  Association  be  in- 
structed to  be  as  aggressive  as  possible,  so  as  to  build  up  their 
membership. 

Clause  6. — We  would  also  like  to  see  a  fraternal  spirit  shown 
between  members  of  each  Association,  and  that  each  individual 
member  aid  and  assist  those  who  are  not  so  well  versed  as  them- 
selves in  the  different  lines  of  work. 


SECOND  DAY. 

On  Wednesday  morning  the  report  of  the  Committee  on 
Good  of  the  Order  was  taken  up.  It  recommended  that  the 
preamble  be  amended  to  suit  the  present  position  of  the 
association  ;  that  a  sum  of  money  be  voted  to  cover  expenses 
for  visiting  lapsed  lodges,  as  by  a  judicious  expense  the 
association  would  be  held  firmly  together  and  members  of  small 
districts  could  be  specially  educated  in  the  Brotherhood  of  the 
Sccieiy  ;  the  continuation  of  the  monthly  leaflets  as  another 
source  of  keeping  in  touch  with  lodges  of  a  lukewarm  character  ; 
that  the  question  of  soliciting  cash  contributions  be  left  in  the 
hands  of  the  local  associations. 

Concerning  the  notice  of  motion  that  Toronto  No.  1,  after  this 
session,  will  withdraw  from  the  Executive  of  the  C.  A.  S.  E.,  the 
Committee  reported  as  follows  :  We  sincerely  regret  that  such 
a  resolution  should  emanate  from  Toronto,  No.  i.  It  has  been 
the  parent  of  the  Association,  has  fostered  and  expended  money 
and  effort  on  the  development  of  its  life,  and  now  when  our 
existence  is  seriously  imperilled,  such  attempt  at  desertion  of 
our  ranks  is  at  least  reprehensible,  but  while  we  deplore  this 
we  beg  to  refer  the  members  of  No.  i  to  that  poition  of  the  con- 
stitution on  subordinate  lodges.  Section  2,  Article  3,  which 
states  that  five  members  in  good  standing  can  object,  and 
according  to  our  interpretation  can  hold  all  assets  belonging  to 
and  existing  under  ihe  charter.  Again,  in  the  Executive  power, 
any  subordinate  lodge  failing  to  return  capita  tax  and  other 
returns  specified  shall  forfeit  its  charter.  Under  these  condi- 
tions we  consider  it  unwise  for  this  present  convention  to  take 
notice  of  such  motion." 
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The  recommendations  of  the  committee  were  adopted  ex- 
cepting that  portion  dealing  with  the  preamble,  which  was  re- 
ferred to  a  special  committee  consisting  of  Messrs.  Wickens, 
Moseley,  Dixon,  King  and  Crockett.  This  committee  recom- 
mended the  following  as  the  wording  of  the  preamble  :  "  That 
this  Association  shall  not  at  any  time  be  used  for  religious  or 
political  purposes,  always  recognizing  the  identity  of  interests 
between  employer  and  employee,  and  always  keeping  in  view 
the  furtherance  of  mechanical  and  expert  ^raining  for  its  mem- 
bers, thereby  proving  its  close  accord  with  their  employers, 
believing  that  cultivated  brain  power  is  always  in  demand  at 
fair  figures  of  remuneration." 

The  recommendation  of  the  committee  was  adopted.  The 
Executive  Secretary  was  instructed  to  ask  Toronto  No.  i  to 
reconsider  its  decision  to  withdraw  from  the  Executive.  The 
question  of  establishing  a  Question  Box,  similar  to  that  of  the 
Canadian  Electrical  Association,  was  discussed,  but  it  was  felt 
that  the  expense  involved  would  be  more  than  the  association 
could  stand  at  the  present  time. 

At  the  opening  of  the  afternoon  session  the  secretary  was  re- 
quested to  read  the  letters  received  regarding  the  possibility  of 
forming  new  associations.  This  was  followed  by  a  discussion  as 
to  the  best  means  of  encouraging  the  formation  of  branches  in 
the  smaller  places.  It  seemed  to  be  generally  admitted  that  if 
more  earnest  efforts  were  put  foith  the  membership  of  the 
association  could  be  greatly  increased,  and  it  is  understood  to 
be  the  intention  of  the  president-elect  to  endeavor  to  awaken  in 
outside  places  an  interest  in  the  «vork  of  the  association. 

The  result  of  the  election  of  officers  was  as  follows:  President, 
H.  E.  Terry,  Toronto  (acclamation)  ;  vice-president,  J.  Uttley; 
Waterloo  ;  secretary,  W.  Inglis,  Toronto  (acclamation)  , 
treasurer,  J.  M.  Dixon,  Toronto  ;  conductor,  F.  W.  Scullhorpe 
Hamilton;  doorkeeper,  J.  Ogle,  Branlford.  It  was  decided  to  hold 
the  next  convention  in  Hamilton.  The  newly  elected  officers 
were  installed  by  past-presidents  Wickens  and  Moseley. 

The  sum  of  $25  was  voted  to  the  Executive  Secretary,  and  $5 
to  A.  M.  Wickens  for  the  preparation  of  instruction  papers.  A 
past  president's  jewel  was  presented  to  ih^  retiring  president, 
W.  Oelschlager.  Voles  of  thanks  were  tendered  to  the  local 
committee,  the  city  council  and  the  local  and  mechanical  press. 
A  brief  address  by  president-elect  Terry  closed  the  business 
proceedings. 

THE  BANQUET. 

The  convention  concluded  with  a  banquet  at  the  Walper  House 
on  the  evening  of  the  26th  ultimo,  at  which  about  fifty  persons 
were  present.  W.  Oelschlager  was  the  presiding  officer.  The 
menu  was  inscribed  on  a  blue  print  in  an  artistic  manner,  the 
handiwork  of  Mr.  Oelschlager.  The  toast  of  "The  King  "  was 
followed  by  "Canada  our  Home,"  to  which  Dr.  Lackner,  M.P.P., 
responded.  He  spoke  of  the  great  natural  resources  of  the 
country  and  the  importance  of  the  engineer  in  relation  to  their 
development.  He  was  in  favor  of  a  license  law  for  engineers. 
Mr.  J.  M.  Dixon  contributed  a  song,  which  was  much  enjoyed. 
To  the  toast  of  "The  Manufacturers  '  D.  McEvoy,  of  the  Fair- 
banks Company,  and  T.  King,  of  Dresden,  responded.  "Sister 
Associations"  brought  a  response  from  W.  H.  Cone.  He  stated 
that  20  years  ago  when  he  started  to  obtain  his  first  engineering 
experience,  the  old  slide  valve  engine  was  in  common  use.  He 
called  attention  to  the  waste  of  steam  caused  by  running  a  slide 
valve  engine,  but  was  told  by  his  employer  that  there  was  plenty 
of  fuel  to  burn.  To-day  we  were  face  to  face  with  a  different  pro- 
position, the  present  tendency  being  to  save  fuel.  He  thought 
that  electricity  had  done  more  to  develop  the  steam  engine  than 
anything  else,  and  concluded  by  an  earnest  plea  for  efficiency  in 
engineering  and  in  electrical  work.  Messrs.  Terry,  Inglis,  Dix- 
on and  Ogle  responded  to  the  toast  of  the  "C.A.S.E."  and 
Messrs.  Wickens,  Mooring  and  Moseley  to  that  of  "Past  Presi- 
dents". The  Presiding  Officer  and  Local  Association  was  then 
toasted  and  responded  to  by  Messrs.  Oelschlager  and  Walker. 
After  toasts  to  the  "  Press"  and  the  "Host"  the  function  ter- 
minated. 


The  Bell  Telephone  Company  have  just  commenced  the  erec- 
tion of  a  four-storey  building  at  the  corner  of  St.  Andre  and  St. 
Catharine  streets,  Montreal. 

Negotiations  are  stated  to  be  in  progress  for  the  absorption  of 
the  lines  of  the  Great  North-Western  Telegraph  Company  of 
Canada  hy  the  Western  Union  Telegraph  Company. 


PRIORITY  OF  CLAIM  FROM  INDIA. 

Mr.  E.  J.  Lopaz,  of  the  Indian  Government  Tele- 
graph Department,  writes:  "I  notice  on  page  67  of 
the  May  issue  of  the  Canadian  Electrical  News  that 
Prof.  Fred  Bedall  has  invented,  or  rather  discovered, 
a  new  method  of  '  transmitting  two  currents  on  one 
wire.'  With  reference  to  this,  I  wish  him  luck  and 
every  success.  I  beg  to  point  out  that  in  the  summer 
of  1892  I  invented  a  inethod — a  new  method — of  trans- 
mitting two  currents  on  one  wire,  and  used  it  for 
duplex  telegraphy  Vdry  successfully  on  a  long  overland 
line  1300  miles  in  length." 

ELECTRIC  PLANT  AT  MEMRAMCOOK. 

Messrs.  Wm.  J.  O'Leary  &  Company,  electrical 
contractors,  Montreal,  are  installing  an  electric  plant 
in  St  Joseph's  Universitiy  at  Memtamcook,  N.B.  It 
will  consist  of  one  56x14  horizontal  tubulnr  boiler 
built  by  the  Robb  Engineering  Company,  of  Amherst, 
N.S.;  one  10x10  Robb-Armstrong  engine;  two  15  k.w. 
125  volt  Westinghouse  d.c.  belted  generators;  and 
one  3  k.w.  50  volt  Westinghouse  d.c.  belted  gener- 
ators. There  will  be  used  as  a  bor-ster  62  cells  of  E  13 
chloride  accutnulators  and  there  will  be  a  switchboard 
of  five  panels. 

The  boiler  supplies  steam  at  100  pounds  pressure  to 
the  engine  and  also  to  an  8x8  Robb-Arinstrong  engine 
hitherto  used  in  running  the  laundry.  The  generators 
may  run  singly  or  in  multiple,  supplying  current  to  the 
busses  at  125  volts.  The  booster  raises  this  50  volts, 
giving  175  volts  between  the  battery  charging  busses. 

The  switchboard  consists,  as  stated,  of  5  panels  of 
blue  Vermont  marble,  48x22x1^.  The  first  two  are 
the  generator  panels  with  the  usual  instruments, 
switches,  etc;  the  third  a  feeder  panel;  the  fourth  the 
booster  panel,  with  connections  throwing  in  the  boos- 
ter and  regulating  its  voltage  in  charging;  the  fifth  a 
storage  battery  panel,  supplied  with  an  end  cell  switch 
for  regulating  the  voltage  in  discharging,  an  overload 
and  an  underload  circuit  breaker,  double  reading  am- 
meter and  voltmeter. 

It  is  proposed  to  run  the  engine  daily  from  5  to  10 
p.m.  The  generators  will  take  care  of  the  lightingMoad 
and  at  the  same  time  charge  the  battery.  The  plant 
will  then  be  shut  down  and  the  battery  will  carry  the 
night  and  morning  load  until  5  a.m.  the  next  day.  The 
capacity  of  the  battery  is  240  ampere  hours  on  an 
eight  hour  basis.  Two  days  during  the  week  the 
small  engine  will  run  the  laundry  and  charge  the 
battery  if  necessary.  In  case  of  a  break-down  to  either 
an  engine  or  generator  or  to  an  engine  and  generator 
together  the  remaining  engine  can  charge  the  battery 
during  the  day  and  with  its  assistance  carry  the  even- 
ing load  without  interruption. 

The  officials  of  the  Montreal  Street  Railway  Company  have 
received  copies  of  the  agreement  arrived  at  between  the  special 
committee  and  the  management  of  the  company  for  the  organiza- 
tion of  a  mutual  Benefit  Association.  The  affairs  of  the  association 
are  to  be  managed  by  a  committee  composed  of  five  members  to 
be  elected  annually  by  the  members  of  the  association  and  an 
equal  number  by  the  Boartl  of  I')irectors  of  the  companv,  and  in 
addition  the  general  manager  of  the  company  shall  be  president 
and  ex-officio  member  and  chairman  of  the  said  committee,  five 
members  of  the  Committee  of  Management  lo  form  a  quorum. 
The  company  shall  contribute  to  the  funds  of  the  association  a 
sum  annually  not  less  than  50  per  cent.,  or  such  larger  amount 
not  exceeding  loo  per  cent,  of  the  annual  contributions  of  the 
members  as  the  directors  of  the  company  may  from  time  to  time 
elect. 
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A  TIDE-MOTOR. 
A  solution  of  llie  oKl  pioblom  ot  how  to  get  mechanical 
power  from  the  rise  and  fall  of  llie  tides  is  attempted  by  Mr.  T. 
B.  Stonoy,  M.  Inst.  C.  E.,  of  Oakland  Park,  Kaplioe,  County 
Donegal,  who  has  patented  a  lide-motor  dnvi'n  by  larjje  steel 
Hoals — boxes  open  at  the  top  tloalinjj  in  a  shallow  dock.  The 
float  rests  on  (he  j^round  at  low  water;  but  the  tide  risintc  round 
the  empl)'  float  forces  il  up  and  carries  it  to  the  top  of  the  tide. 
As  the  float  rises  it  raises  a  rack  attached  to  the  wall  of  the  dock, 
and  as  the  rack  rises  it  turns  a  horizontal  shaft  on  the  dock  wall. 
.•\t  the  top  of  the  tide  the  float  is  allowed  to  fill  with  water,  which 
weights  il  10  the  ground  again  when  the  tide  recedes.  Any 
number  of  floats  can  be  used,  chained  together,  and  thus  any 
roijuired  power  can  be  brought  into  work  ;  but  the  movement  is, 
of  course,  very  slow.  The  inventor  points  out  that  in  estuaries 
on  the  English  coast  the  tidal  rise  is  very  great.  In  the  Severn 
it  is  46  ft.  at  spring  tides.  Eloats  working  in  shallow  docks  in 
such  estuaries  would  work  night  and  day  at  a  very  small  work- 
ing cost,  and  might  be  made  to  generate  electricity  at  about  one- 
lenlh  I  he  cost  of  a  steam  engine,  the  electric  current  being  dis- 
tributed inland  by  wires. 


THE  PRESTON  AND  BERLIN  ELECTRIC  RAILWAY. 

The  electric  railway  from  Preston  to  Berlin,  Ont.,  was 
officially  opened  on  August  2 1,  although  a  regular  service  on 
schedule  time  was  not  commenced  until  August  26th.  This  road 
is  in  reality  an  extension  of  the  Gait,  Preston  and  Hespeler 
electric  railway  which  has  been  in  operatioa  for  some  years. 
Tlie  distance  from  Preston  to  Berlin  is  about  8  miles.  The  fare 
charged  for  the  return  trip  is  only  twenty-five  cents,  or  about 
cents  per  mile.  It  is  expected  that  a  large  business  will  be 
done,  as  it  is  the  intention  to  carry  freight  as  well  as  passengers. 
The  road  passes  through  a  fine  stretch  of  country,  and  as  the 
rolling  slock  is  very  fine  the  tourist  traffic  should  be  quite  heavy 
in  the  summer  season.  The  cars  are  53  feet  in  length,  9  feet 
wide,  and  about  15  feet  high.  They  are  finished  outside  in  a 
dark  green  color,  the  interior  being  in  quarter-cut  oak.  There 
are  fifteen  seals  which  provide  seating  capacity  for  nearly  100 
persons. 

Ultimately  the  power  for  the  operation  of  this  road  will  be 
obtained  from  a  power  house  now  in  course  of  erection  at 
Preston,  where  the  road  connects  with  the  Gait,  Preston  and 
Hespeler  Railw;iy.  Mr.  John  Patterson,  of  Hamilton,  was 
largely  instrumental  in  securing  the  building  of  this  road. 


POWER  LOST  BY  FLYWHEELS. 

A  series  of  tests  recently  concluded  at  the  Nurnberg  central 
electricity  station  shows  very  clearly  that  the  resistance  which  a 
flywheel  off"ers  to  the  air  may  give  rise  in  some  cases  to  a  con- 
siderable waste  expenditure  of  energy.  The  station  in  question 
is  provided  with  two  tandem  compound  engines  of  450  horse- 
power, direct-coupled  to  the  dynamos,  and  working  at  ninety-five 
revolutions  per  minute.  In  order  to  equalize  the  running  with 
the  great  variations  of  load  which  occur,  a  very  heavy  flywheel 
was  used  with  the  arms  of  a  channel  section.  These  arms  were 
found  to  offer  a  great  resistance  to  the  air  and  to  create  a  power- 
ful draught.  It  was  therefore  decided  to  cover  the  wheel  with 
sheet  iron  in  order  to  reduce  the  resistance  and  thus  gain  con 
siderable  power.  In  order  to  test  the  amount  of  energy  lost,  the 
dynamo  was  made  to  run  as  a  motor  and  thus  drive  the  engine 
and  flywheel  at  no  load.  When  the  latter  had  no  protecting 
covering  it  was  found  to  absorb  13,300  watts,  but  when  the  cover- 
ing was  replaced  it  took  only  9,874  watts,  thus  showing  a  gain 
of  3,426  watts,  or  5.7  horse-power,  this  being  1.2  per  cent,  of  the 
power  of  the  engine.  Counting  the  current  price  per  kilowatt- 
hour  and  a  day's  run  of  seventeen  hours,  it  was  calculated  that 
this  represented  an  economy  of  nearly  ^56  annually.  Another 
test  of  a  similar  nature  was  made  upon  a  630-horse-power  engine, 
and  showed  an  economy  as  high  as  thirty  horse-power,  or  4.8 
per  cent,  of  the  engine  power,  which  was  gained  by  properly 
diminishing  the  air  resistance  of  the  flywheel.  —  Electricaj 
Engineer  (London). 


SPARKS. 

The  Stave  Lake  Power  Company,  of  Vancouver,  B.  C,  are 
said  to  have  disposed  of  their  rights  to  the  water  power  of  Stave 
Lake  and  Stave  River  to  Mr.  Charles  H.  Baker,  of  Seattle, 
Wash.  Mr.  Baker  has  had  preliminary  surveys  made  and 
purposes  developing  the  power  and  fansmitting  it  to  Vancouver, 
New  Westminster  and  possibly  Sumas  and  Seattle.  The  direc- 
tors of  the  Stave  Lake  Power  Company  include  Sir  Thomas 
Shaughnessy,  Sir  Charles  Tupper,  and  Messrs.  R.  H.  Alexander, 
John  Hendrie,  Thomas  Tait,  and  G.  C.  Hinton,  of  V"an- 
couver. 

The  promoters  of  the  Radial  Electric  Railway  in  the  county 
of  Kent  have  received  their  charter  and  will  commence  work 
at  an  early  date.  The  first  section  of  the  road  to  be  constructed 
will  be  from  Chatham  to  Wallaceburg.  The  chief  promoter  of 
this  enterprise  is  Mr.  N.  H.  Stevens,  of  Chatham. 


TO  THE  TRADE 
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A  X        are  now  in  a  position  to  fill 

orders  promptly    for    Knife  | 

Switches  of  any  size  from  lo  to  looo  I 
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I 
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your  trade. 
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SPARKS. 

The  ratepayers  of  Pictou,  N.  S.,  have  authorized  the  borrow- 
ing- of  $20,000  for  the  installation  of  an  electric  light  plant. 

The  Slanstead,  Que.,  Electric  Light  Company  have  adopted 
a  meter  rate  of  one  half  cent  for  i6-candle  power  lamps  per 
hour. 

Messrs.  A.  F.  Barber  &  Company  have  made  a  proposition  to 
install  an  electric  plant  for  the  municipality  of  North  Vancouver, 
B.  C. 

The  Niagara  Peninsula  Power  &  Gas  Company  has  been  in- 
corporated by  the  Dominion  Government,  with  a  capital  of 
$250,000.  The  directors  are  C.  A.  Moss,  H.  J.  Wright,  John 
Payne,  W.  J.  Gilchrist  and  Richard  Credicolt,  all  of  Toronto. 

We  are  living  on  the  origin  of  wondertul  revelations  in  the 
scientific  world.     If  radium  can  be  made  available  for  commer- 


cial purposes,  steam,  electricity  and  other  forces  at  present 
made  to  do  man's  will,  will  play  a  very  unimportant  part  in  our 
industrial  life.  It  is  claimed  that  there  is  enough  force  in  one 
drachm  of  radium  to  raise  five  hundred  tons  a  mile  high.  This 
makes  the  ordinary  calculation  by  horse  power  and  voltage  look 
like  ''the  change  from  thirty  cents,  "  to  use  a  familiar  simi'e. 
The  difficulty  at  present  seems  to  be  in  getting  radium  to  disin- 
tegrate itself  in  anything  but  its  slow  normal  method.  Should  a 
successful  economical  application  of  this  force  be  secured,  it  is 
difficult  to  say  what  the  result  will  be.  It  is  safe  to  say,  how- 
ever, that  with  such  immense  possibilities  just  ahead  of  them 
investigators  will  not  stop  short  of  some  measure  of  successful 
results.  In  thereapeutics  there  has  already  been  a  limited 
application  of  this  force  that  warrants  the  belief  that  it  will  be 
successfully  made  available  in  such  diseases  as  cancer.  The 
world  awaits  with  interest  further  news  of  the  investigation. 


Mmm  Circular 

Loom  GoiiiDaiiu's 


FLEXIBLE.  CONDUIT 


REQISTEREO 

MONTREAL  ELECT R.IC  COMPANY,  AGENTS. 


The  ORIGINAL  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  twelve  years,  and  handled  by  us  for 
over  nine  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


MontreoLl  Electric  CompaLrvy, 


354  St.  Ja.mes 
Street, 


Montreal 


Instant  shipments  made. 


Large  stock  of  all  sizes  always  on  hand. 


FOR  SALE. 

One  10  k.w.,  250  volts  direct  current,  Royal 
Klectric  Co  s.  motor,  in  first  class  condition.  Can 
be  seen  by  applying  to  251;  St.  James  St.,  Mon- 
treal.  Will  be  sold  at  half  the  original  cost. 


FOR  SALE 


1-75  K  W.  S.K  C.  Generator.2000-1000  volts,8ooo 
alternations,  will.  2%  K.W.  Exciter  and  Station 
Apparatus  complete. 

1-5  H.P.  S.K.C.  Motor,  8000  Alts. ,500  volts, with 
necessary  Transformer  1000-2000-soo. 

1-  25  K.W.  R.  R.  Co.  B-iPolar  b.  C.  Dynamo, 
wound  for  no  volts,  with  sliding  base,  pulley, 
brushes,  etc.,  complete. 

2-  12!^  K.W.  N.  E.  Co.  Manchester  Type  Motor, 
wound  for  250  volts,  with  base  and  pulley  com- 
plete. 

The  above  apparatus  is  all  new  and  can  be 
seen  at  the  Hamilton  Electric  Light  &  Cataract 
Power  Co's.  Catharine  street  station,  Hamilton. 
Will  be  sold  en  bloc  or  separately.  For  prices 
and  terms  address 

THE  VOl,TA  ELECTRIC  -STORAGE  CO  , 
39  James  street  South. 

Hamilton.  Ont. 
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THE  SYRACUSE 
SMELTING  WOR.KS, 

MONTREAL 

Do  not  do  business  on  catchy  talking 
points  only,  the  quality  of  our  Babbitt 
Metal  and  Solder  and  the  supremacy 
above  other  does  it.  Twenty-two  years 
is  our  experience. 

Ouraiin  is  the  best,  we  have  no  com- 
petition if  quality  is  considered. 
Let  us  send  you  a  .sample  order. 


The  "TRITON" 

 MARINE  

GASOLINE  ENGINE 

S95. 

Buys  the  2  h.p.  "Triton  Special"  marine 
grsoliue  engine,  with  propeller  and  com- 
plete outfit. 

SI75 

Buys  the  5  h  p.  "Triton  Special"  marine 
gasoline  engine,  with  propeller  and  com- 
plete outfits.    Write  for  particulars. 

Hamilton  Motor  Works 

HaLiTvilton.  C&rvak.daL. 

258   Catharine    Street  Nrth. 


"Engines  in  successful  operation  from 
Halifax  to  Vancouver.'' 


CHASE-SHAWMUT  COMPANY 

390  Atlantic  Avenue.  BOSTON.  MASS. 

Electrical  Specialties 


MANUFACTURERS 
OF  


RELIABLE 


DURABLE 


EFFICIENT 


ECONOMICAL 


''Shnivmut"  Tested  Fuse  Wire  and  Links 
'  Shauimut"  Enclosed  Indicating  Fuses 
"Shaivmut"  Junction  and  Outlet  Boxes 
"Shawmut"  Flexible  Rail  Bonds 
"Shawmut"  and  "Monadnnck"  Switches 
"Cha^e"    Nipples    and    Flexible  Conduit 
Couplings 


"Boston"  Cable  Hangers 
"Cushing"  Thentie  Switchboards 
"Cushing"  Stage  Lighting  Appliances 
Switchboards  and  Panel  Boards 
Electrical  Repairing 


RECENTLY  PUBLISHED- 


y^THE  GRN-pyDI-RN  HRND-BOOK 
OF  STEf\/V\  f^ND  ELECTRICITY 

BY  WILLIAM  THOMPSON 

170  Pages,  Illustrated  In  Strong  Clolli  Binding 

^PllE  |)reparatory  chapters  are  devoted  to  a  concise  explanation  of 
the  foundation  principles  of  Mathematics,  ;i  knowlcdi^e  of  which 
is  absolutely  necessary  to  the  study  of  Klectricity  and  ICngineerint,'-. 
In  the  succeeding'  chapters  the  student  is  led  by  gradual  st.iges  to  a 
more  com|>lete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  puisue  his  researches  to  any  further  ex- 
tent. 

FR.TCE!  50  CHliq-TS 

TII6  G.  fl.  Mortimer  PublisHina  Gompaiiy.  of  Toronto,  Limited 


TORONTO. 
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5,000  WOOD  SPLIT  PULLEYS  IN  ONE  ORDER. 
The  Dodge  Maiuifai-turing  Conip.iny  of  Toronto  recently 
ship[»eil  to  Hngland  in  one  order  nearly  5,000  of  their  well  known 
wood  split  pulleys.  This  order  is  not  spoken  of  merely  for  its 
size  or  the  fact  that  it  required  five  full  sized  box  cars  to  carry  the 
pulleys  to  the  seacoast,  but  to  show  that  Dodge  wood  split  pulleys 
have  the  "call"  abroad  as  well  as  at  home.  To  meet  the 
tremendous  demands  which  power  users  make  for  the  Dodge 
wood  split  pulley  the  company  has  established  agencies  in  all  the 
large  centres  from  Halifax  to  Vancouver,  where  stocks  of  pulleys 
are  carried  and  where  orders  are  immediately  filled.  If  you 
have  any  diffi^nilly  in  procuring  Dodge  wood  split  pulleys 
or  your  order  is  filled  with  "  a  just  as  good  "  kind,  the 
comp.-un  will  be  glad  to  know  of  it  and  will  thank  you  for 
writing. 


SPARKS. 

The  charter  granted  to  the  Menzie  Wall  Paper  Company, 
Toronto,  gives  the  company  power  to  acquire  water  powers  and 
to  generate  electricity. 

By  a  vote,  of  79  to  i  the  ratepayers  of  Gravenhurst,  Onl.,  have 
decided  to  purchase  the  electric  plant  from  the  Gravenhurst 
Electric  Light  Company. 

The  Stuart  Machinery  Company,  of  Winnipeg,  have  furnished 
an  electric  light  plant  for  Hon.  Thomas  Greenway,  of  Crystal 
City,  Man.,  to  be  usfed  for  lighting  his  stables  and  out-buildings. 

The  Alexander  &  Miller  Electrical  Construction  Company  have 
just  completed  the  wiring  of  the  Nicholls  Hospital  in  Peter- 
borough. The  conduit  of  the  work  was  furnished  by  the  Rich- 
mondt  Conduit  Company,  of  Toronto. 


Direct  Current  Multipolar 
Generators 


Direct-Connected  to  a  throttle- 
governed  Sleeper  Engine. 


INDEPENDENT  UNITS 

For  your  FACTORY,  your  SAWMIlL,  your  STORE,  your 
YACHTS  and  your  STEAMERS,  your  COUNTRY-HOUSE 
or  your  HOTEL. 


The  armatures  will  not  heat. 
The  commutators  will  not  spark. 

The  control  is  automatic,  there  is  no  fluctuation  of  light. 
Taken  altogether  they  are  the  most  efficient  and  the  most 

perfectly  automatic  units  ever  offered. 
Compact  and  light — space  and  weight  minimized. 


Write  us  for  particulars,  catalogs  and  prices. 


The  SLEEPER  ENGINE  COMPANY,  Limited 

Office  and  works,  corner  Darling  svrvd  Notre  Da-me  Streets,  Montreal 


COMPLETE  SENDER  AND  RECEIVER 


For  StOLtionary  or  Porta.ble  Work. 


Write  us  for  anything^ 
pertaining  to  Wireless 
Telegraph  Apparatus 
supplies.  We  can  furnish 
you  separate  parts,  or 
any  special  parts  that 
you  may  require,  Spark 

Goils,  Coherers,  Relays, 
Registers,  Recorders, 
Automatic  TaDpers.  we 

can  furnish  you  prices  on 
Special  College  Sets, 
Students'  Sets,  and  also 
on  our  special  Conimer- 
mercial  Wireless  Tele- 
graph Sets,  for  short  or 
long  distance  telegraph- 
ing. Write  us  for  pam- 
phlet and  circular,  if  you 
are  interested  in  wireless 
telegraphing. 

Clark  Wireless  Sys- 
promptly,   for  high  grade 


tem  has  shown  its  merit  in  all  tests  and  requirements.   We  can  fill  your  order 
apparatus. 

THos.  E.  GiarK  wif  6I6SS  TeiBoraDH-TeiBDlione  GomDany. 
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SPARKS. 

Messrs.  Dine  &  McCIerie  have  established  boiler  works  on 
Birch  street,  CoUingwood,  Ont. 

The  citizens  of  Wingham,  Ont.,  are  discussing  the  proposed 
purchase  of  the  electric  light  plant. 

Mr.  F.  P.  Vaughan,  electrical  engineer,  of  St.  John,  N.B.,  will 
install  a  fire  alarm  system  for  Rhodes,  Curry  and  Company,  of 
Amherst,  N.  S. 

Mr.  Fred  Thomson,  of  Montreal,  has  been  engaged  to  report 
upon  the  establishment  of  an  electric  plant  by  the  corporation  of 
Windsor  Mills,  Que. 

Messrs.  Dolson  &  McEwen  have  been  granted  a  franchise  for 
five  years  to  supply  electric  light,  heat  and  power  to  the  muni- 
cipality of  Blind  River,  Ont. 

The  Bertram  Engine  Company,  of  Toronto,  have  supplied  two 
boilers  for  the  steamer  Midland  King,  of  CoUingwood.   They  are 


II  feet  in  length  and  11  feet  6  inches  in  diameter,  and  of  the 
Scotch  type. 

A  new  electric  light  company  has  been  organized  at  Lorette, 
Que.,  with  a  capital  of  $6,000.  Messrs.  J.  A.  Verret  and  Jos. 
Durand,  manufacturers,  are  interested. 

Mr.  John  T.  Wait,  of  Arnprior,  proposes  to  develop  the  water 
power  of  the  Waba  river,  and  has  requested  the  municipal  coun- 
cil to  co-operate  in  the  erection  of  a  bridge  at  the  mouth  of  the 
stream.  He  would  build  the  foundation  of  the  bridge,  which 
would  serve  as  a  dam. 

The  Town  Council  of  Almonte,  Ont.,  have  decided  upon 
developing  the  present  water  power  for  electrical  purposes.  It 
is  proposed  to  build  a  new  flume  and  repair  the  bulkhead,  pier, 
lower  raceway  and  power  house,  as  well  as  install  a  new  dynamo. 
The  committee  having  the  matter  in  hand  is  composed  of  Messrs. 
J.  W.  Wylie,  Andrew  Young,  and  L.  W.  Chipman. 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 

SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

134  UPPER  THAMES  ST., 
LONDON,  ENG. 


Magnet  Forgings,  Slabs,  liars 
in  the  Rough  and  Machined. 


TURNER  BROS., 


Telegraphic  Address,  'Sheetiron',  I,ondon. 
Ivieber's  Code  used. 


Established  1870. 

Plain  and  Slotted 

MILD  STEEL  CASTINGS  FOR  MAGNETS  T>r>,ou^  ..u*«n^»f    ii,«kt  t>«t^o 

MAGNET  STEEL  FOR  PERMANENT  MAGNETS.  BRIGHT  CHARCOAL   IRON  RODS 

Sole  Representatives  for  Canada:  Peacock  Brothers,  Canada  Life  Buildings,  Montreal. 


Water  Gages, 
Gage  Cocks,  etc. 


AUTOMATIC 


INJECTORS 


Grease  Cups, 
Oilers,  etc- 


Send  for  Illustrated  Catalogue.        ^      Ng        PENBERTHY  INJECTOR  CO.  Limited.  Box  568,  WINDSOR,  ONT. 
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C.  A.  PARSONS  &  COMPANY 


NEWCASTLE  ON  TYNE.  ENGLAND 


MANUFACTURERS  OF 


PARSONS  STEAM  TURBINE 

Direct  connected  to  continuous  and  alternating-  current  g^enerators. 
The  most  efficient  engine  in  the  market  for  convertmg  steam  into 
electrical  energy. 


DICK,  KERR  &  COMPANY,  Limited 


LONDON  AND  PRESTON.  ENGLAND 


MANUFACTURERS  OF 


Coi\tin\io\js  a^nd     ^  A  T^^O  ^ 

^    Alternatting  Cvirrent  VJIL/I^  l->fX^>m>  1  V/FV-O 

Rotacry  TraLnsformers  ak.nd  Irvductiorv  Motors 


CAMPBELL  &  RENTON 
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THE  LATE  DR.  L.  S.  OILLE. 

In  the  death  of  Or.  L.  S.  Oillo,  which  occurred  on  Autrust  15th, 
the  city  St.  Catharines  lost  one  of  its  citizens  who  for  more 
than  a  third  of  a  century  liad  been  a  prominent  fi>^ure  in  pubhc 
affairs.  He  was  identified  throug^hout  a  long  period  with  the 
development  of  the  waterworks  system  and  with  the  organization 
of  the  Board  of  Trade.  He  was  the  chief  promotor  of  the  St. 
Catharines,  Merrition  and  Thorold  Street  Railway,  now  the  Port 
Dalhousie,  St.  Catharines  and  Thorold  Electric  Railway.  This 
was  for  many  veais  operated  as  a  horse  car  line,  but  in  1886  it 
was  convened  into  an  electric  road,  the  first  in  Canada  and  the 
second  on  the  American  continent.  Probably  the  last  great  work 
he  accomplished  was  the  building  of  the  old  Niagara  Central 
Railway  from  St.  Catharines  to  Niagara  Falls,  which  is  now 
known  as  the  Niagara,  St.  Catharines  and  Toronto  Railway. 
He  was  possessed  of  the  most  mdomitable  perseverance  and  no 
enterprise  seemed  too  great  for  him  to  undertake. 


The  British  Columbia  Electric  Railway  Company  are  building 
an  extension  to  their  car  barn  at  Vancouver. 

The  Hamilton,  Caledonia  &  Lake  Erie  Railway  Company  have 
purchased  a  site  for  a  power  dam  at  Indiana,  near  Cayuga,  on 
the  Grand  River.  The  canal  will  be  one  mile  and 
long. 


PERSONAL. 

Mr.  W.  H.  Cone,  late  of  Toronto,  has  been  appointed  superin- 
tendent of  the  electric  and  gas  plants  at  Berlin,  Ont.,  which  have 
recently  been  taken  over  by  the  Corporation. 

The  official  announcement  has  been  made  of  the  appointment 
of  Mr.  Duncan  McDonald  to  the  position  of  assistant  general 
manager  of  the  Montreal  Street  Railway  and  the  Montreal  Park 
and  Island  Railway. 

The  chief  electrician  of  the  Kearsarge,  the  greatest  battleship 
in  the  United  States  nav}',  is  a  Bruce  county  boy,  John  Kissack, 
of  Paisley.  He  has  written  to  his  friends  there  giving  an  account 
of  the  visit  paid  to  the  vessel  by  the  German  Emperor  at  Kiel, 
and  his  impressions  of  the  inquisitive  visitor.  He  has  been 
offered  a  re-engagement  on  the  Kearsarge,  but  feels  disposed  to 
decline  it,  as  he  thinks  of  devoting  himself  to  electrical  engineer- 
ing. 


half 


In  view  of  recent  fatal  accidents  which  have  occurred  in 
Ottawa  in  connection  with  electric  wires,  it  is  probable  that  the 
city  council  may  engage  an  expert  to  examine  into  and  report 
fully  upon  the  system  adopted  by  the  different  companies  for  the 
transmission  of  electricity  in  general,  with  the  object  of  suggest- 
ing such  means  as  may  minimize  as  far  as  possible  the  danger  of 
such  fatalities  or  accidents. 


Cold  Water  Paint  for  Outside  and  Inside  Use. 


Weather  Proof. 
Fire  Proof. 

Standard ;  Matchless  Quality. 


White  and  Colors. 
COLOR  CARDS  AND  PARTICULARS  FROM 


Dur^Lble. 

W.A.  FLEMING  &  GO., 

771  Craig  St.,  Montreal. 


Estimates  Made  on  all  Kinds  of  Steel  Pl\te  Work. 

THE  JENCKES  MACHINE  COMPANY,  LIMITED 

520  La^nsdowne  Street.  SHERBROOKE,  QUEBEC 
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SPARKS. 

A  newspaper  report  states  that  J.  Dodd,  late  of  England,  has 
invented  a  valveless  engine,  which  is  being  perfected  at  the 
Schaake  Machine  Works,  New  Westminster,  B.C. 

It  is  stated  that  negotiations  are  under  way  for  the  control  of 
the  street  railway  of  the  City  of  Mexico  by  the  Mexican  Light, 
Heat  &  Power  Company,  which  is  a  Canadian  corporation. 

The  Pacific  Coast  Power  Company  has  beeii  incorporated  by 
the  British  Columbia  Government,  to  construct  a  dam  and 
develop  a  water  power  on  Powell  river,  in  New  Westminster 
district. 

Mr.  F.  H.  Clergue,  of  Sault  Ste.  Marie,  Ont.,  and  the  Anglo- 
American  Development  Company,  Fort  William,  Ont.,  are  to 
join  forces  in  the  development  of  the  Kakabeka  Falls  water 
power.  Their  proposal  is  to  supply  Fort  William  and  Port 
Arthur  with  power  at  $15  per  horse  power. 

A  new  power  company  has  been  incorporated  in  Montreal,  to 
be  known  as  the  Puebla  Light  &  Power  Company,  Limited.  The 
incorporators  are  Messrs.  E.  MacKay  and  L.S.Colwell,  brokers, 
A.  E.  Warswick,  engineer,  John  Pinder.  merchant,  and  J.  L. 
Edgar,  clerk.    The  charter  gives  the  company  power  to  carry  of 


he  business  of  an  electric  light  and  power  company  in  all  its 
branches  and  to  construct  the  necessary  works  for  the  purpose. 
It  is  also  permitted  to  amalgamate  with  any  other  company 
having  objects  altogether  or  in  pait  similar  to  those  of  this 
company. 


THIS  SYSTEM  IN  YOUR  OFFICE 

means  less  work  and  less  worry — few  mistakes  and 
no  overtime.    No  matter  what  your  business  or  pro- 
fession, you  should  learn  about  it  and  at  once. 
Ourexpertsto^retherhave  written  a  book — Shaw-Walker  SyStemS 

—and  YOU  shouM  rend  it.    Send  for  a  copy  to-day.     It  is  free. 

THE  SHAW-WALKER  COMPANY,  Muskegon,  Michigan. 


TRADE  WITH  ENGLAND 

Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  166,  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 


TENDERS  WAHTED 


sj   A  Weekly  Journal  of  advance  informa-  , 
tion  and  public  works.  1 
ifB  The    recognized   medium   for  auvertise- 
ments  tor  Tenders. 


ICANADIAN  CONTRACT  RECORD^ 

/  TORONTO./     .1:  E 


Greer  Tested  Fuse  Wire 


EACH  SPOOL  IS  PACKED  IN 


Full  weight  giiriranlccd  to  each  spool. 
Warranted  to  he  absolutely  utiiform,  reliable 
and  accurate.    Senii  for  catalog. 

HARVARD  ELECTRIC  CO., 

224-226  South  Clinton  Street 

CtilCflGO,  ILL. 


THE  GANflDlflN  HtlNE 
SAFETY  BOILER  GO. 


JOHN  J.  MAIN,  ^^Sfer"^ 
Esplanade,  0pp.  Sherbourne  St.,  Toronto 
HIGH  CLASS 

Water  Tube 
Steam  Boilers 

for  all  pressuies,  duties   and  fuel. 
From  7,5  to  600  h.  \>.  each.    N.  B.— We  do 
not  make  small  boilers. 

References  : —  The  Toronto  Electric 
Light  Co  ,  Limited  ;  The  T  Eaton  Co. 
Limited  ;  The  Massey-Harris Co.,  Limited, 
The  Gutta  Percha  Rubber  &  Mfg.  Co., 
Dominion  Radiator  Co.,  Central  Prison, 
Foresters'  Temple,  Toronto  City  Hall, 
where  boilers  may  be  seen  working. 


ALUMINUM 

ELECTRICAL    COND  UCTORS 

FOR 

RAILWAY  FEEDERS  AND 
TRANSMISSION  LINES.  

INGOTS,   SHEETS,   WIRE,   TUBING,  CASTINGS. 

Prices  with  full  information  on  application. 

NORTHFRN  AlUMINUM  GO. 

PITTSBURGH.  PA. 


TELEPHONES 


We  manufacture  TELEPHONES  for  all  binds  of  service; 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument,  perfect  in 
constiuction  and  design,  with  no  exposed  contacts  or 
wiies,  and  has  many  other  points  of  advantage. 

Fully  guaianteed  and  sold  on  merit 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 

p.  O.  Box  448     -     HALIFAX,  N.  S. 
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The  Town  Council  of  Cllace  Hay,  N.S.,  have  appropriated  a 
lurllier  sum  ol  $^,ooo  for  oxtension  of  electric  light  plant,  to  con- 
sist of  increased  boiler  capacity  and  now  smoke  stack. 

The  courts  having  decided  that  the  Montreal  Park  and  Uland 
Railway  could  not  legally  build  an  electric  line  on  the  main  road 
of  Longue  Pointe  municipality,  to  connect  with  the  lines  of  the 
Chaieauguay  and  Terminal  Railways,  the  Chateauguay  &  North- 
ern Railway  Company  have  made  llie  offer  to  do  this  work. 

The  British  Colinnbia  Klectric  Railway  Company  have  just 
awarded  a  contract  for  the  erection  of  a  large  reduction  station 
at  \'ancouver,  H.C.  It  will  be  constructed  of  steel,  stone  and 
cement,  and  will  be  60  x  130  feet  and  two  storeys  in  height.  The 
equipment  will  include  two  switch-boards  50  feet  long  by  7  feet 
high,  of  Vermont  blue  marble. 

The  Canadian  directors  of  the  Havana  Electric  Railway 
Company  have  betn  advised  that  the  track  is  now  completed  on 
the  Mariano  extension,  some  six  miles  from  the  end  of  the  rails 
as  originally  laid.  Mariano  has  a  population  of  about  5,000. 
The  rails  laid  on  this  section  ate  90  pounds,  and  the  rolling  stock 
to  be  used  is  very  fine.  The  gross  earnings  of  the  Havana 
K  ectric  Railway  for  1903  show  an  average  increase  per  day  of 
$739  over  the  earnings  of  1902. 


Glarkson  School  of  Technologu  '^•'"^  loudlmrs.v''"""^'' 

Courses  leading  to  degrees  of  Bachelor  of  Science  in  Civil, 
Electrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tuition  moderate. 

WM.  S.  ALDRICH,  Director 


ELECTRICAL  REPAIRS 

In  tlie  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  GO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  tbey  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  ti  e.  Telephone  Main  st^g. 


H  C.  G.Young  Co. 


Manufacturers 


RUBBER  STAMPS 

Cor.  Yonge  and  Adelaide 
Streets, 

TORONTO 

Send  for  Quotations. 


THE  ROSSENDflLE, 
BELTING  GOMPftNY 

LIMITED 

OF  MANCHESTER.^EN GLAND. 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

In  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

HOIITREAL  and  TORONTO 

Circulates  in  Every  Province. 


Sole  Makers  and  Patentees  of  the  celebrated 

M.A.Y.  Solid  Woven,  Anti- 
Friction  yEdged  Belting. 

Sole  Agents  for  Canada  for  the 

JACKSON  PATENT  BELT  FASTENERS 

The  only  British  firm  having 
a  Branch  in  the  Dominion  in 
direct  connection  with  the 
manufactory.    :    :    :    :    :  : 

59-63  Front  Street  E.,  TORONTO 


UCCHSeC  OP  TMC 

wHimer  eLECTiiiciN«Tm;NUT 

COMPANVli  PATCHTt 
IN  CANADA. 


SHERfaFJ  COKE  QUE. 
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COMBINES  THE  BEST 
QUALITIES  OF  OTHER  BOILERS 

The  Mumford  Standard  internally  fired 
boiler  combines  to  a  remarkable  extent 
the  best  features  of  the  Scotch  and 
English  types  of  internally  fired  boilers, 
together  with  the  lighter  weight,  less 
floor  space  and  more  perfect  circulation 
of  the  best  boilers  of  the  American  water 
tube  type. 

The  construction  throughout,  except  the 
tube  sheets, is  cylindrical  and  spherical, 
requiring  no  stays;  the  boiler  is  supplied 
with  an  outer  steel  casting  or  for  brick 
setting  as  desired  by  the  customer. 

The  steam  and  water  space  is  divided 
between  two  cylindrical  shells,  the  thick- 
ness of  plate  is  not  so  great  as  in  the 
Scotch  iTlarine  type,  and  the  expensive 
and  troublesome  rear  combustion  cham- 
ber is  avoided. 


! 


I 


ROBB  ENGINEERING  CO.,  Limited,! 

Amherst,  N.  S. 


Agents  :   WILLIAM  McKAY, 

19  McKenzie  Crescent,  Toronto. 


WATSON  JACK  &  COMPANY, 

7  St.   Helen  St.,  Montreal. 
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Mr.  W.  H.  Bradt,  formerly  of  the  Wallaceburg  Electric  Light 
Company,  has  taken  charge  of  the  electric  light  plant  at  Tweed. 

The  Nesbitt  Electric  Company,  of  Victoria,  B.C.,  recently 
assigned  to  D.  H.  McDowell. 

The  business  heretofore  carried  on  by  E.  D.  Brand,  Berlin, 
Ont.,  will  hereafter  be  known  as  the  Berlin  Electric  Compaty.  A 
full  line  of  electric  and  combination  fixtures  will  be  carried 
and  special  attention  given  to  electric  wiring  of  buildings. 


The  Hinton  Electrical  Company,  of  Vancouver,  have  equipped 
two  tugs  belonging  to  the  British  Columbia  Mills,  Timber  & 
Trading  Company  with  search-lights,  which  will  greatly  facili- 
tate the  towing  of  logs. 

The  Huron,  Grey  &  Bruce  Electric  Railway  Company  have 
been  granted  an  extension  to  their  charier  permitting  the  con- 
struction and  operation  of  a  line  from  Dungannon  to  Walkerton 
and  Wingham,  and  from  a  point  on  the  boimdary  between  Huron 
and  Middlesex  to  Sarnia. 


Plate  2,  Seclioual  View  of  l-ilter. 


OIL  FILTEFLS 

The  Dominion  Oil  Filter  and  Extractor 

Is  the  only  perfectly  Automatic  Oil  Filter  and  Extractor  known.  It 
depends  entirely  upon  natural  laws  for  the  performance  of  its  work.  No 
charcoal  or  other  solid  filtering  material  is  used.  The  simplicity  of  its 
construction,  coupled  with  the  thoroughness  of  its  work,  is  a  marvel  to 
mechanical  engineers.  Oil  that,  ordinarily  could  be  used  but  once, 
owing  to  its  dirty  and  impure  condition,  is  made  once  again  commer- 
cially pure,  thoroughly  free  from  grit  or  other  contaminating  material, 
and  as  its  lubricating  quality  has  not  been  impaired  it  may  be  used  over 
and  over  again,  thus  resulting  in  an  enormous  saving  in  the  cost  of 
lubricants. 

CYLINDER  OIL 

By  connecting  our  filter  with  the  drain  pipe  of  your  heater  you  can 
save  80  per  cent,  of  your  cylinder  oil. 

Write  For  Catalogues. 

GU6IDI1  FoundriiGoiDany.GiieiDii.oni 


GENERATORS  AND  MOTORS 


f\rc  Lamps 
LioHining  flrresiers 
LacGU  Current)  Gonirollers 
fllDHa  SDGGialtiies 
SwiicHDoards 
Transtoriners 
Lamps,  Flexduci 


Porcelains  fo*  all  Pitrposes      V       Wires  and  Cables 


"U/^e  R.  T.  Pringle  Compacny,  Limited 

ElectricoLl  AppotraLtvis  evnd  Svipplies 

St.  John,  N.  B.     V*     Montreal      V  Toronto 
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TRADE  NOTES. 

It  you  are  not  receiving  the  rittsburnh  Transformer  Company's 
Pretty  Girl  calendar,  don't  tail  to  wriie  for  one.  These  are  sent 
out  each  month  and  are  not  only  convenient  but  very  attractive. 

The  Toronto  Exhibition  Building's  were  lighted  during  the 
recent  exhibition  by  Bagnall  lamps,  supplied  to  the  lighting  con- 
tractors by  the  R.  E.  T.  Pringle  (^\->mpany,  of  Montreal. 

The  Eugene  F.  Phillips  Electrical  Works,  Limited,  of  Montreal, 
have  recently  opened  an  oftice  at  50  Adelaide  street  west, 
Toronto,  in  charge  of  Mr.  J.  P.  Thompson.  This  step  has  been 
rendered  necessary  by  the  increase  in  the  company's  business. 

The  Thos.  E.  Clark  Company  have  just  issued  another  Bulletin 
wiih  a  lull  description  ol  their  instruments,  and  valuable  informa- 
tion on  "  Space  Telegraphing  "  by  Thos.  E.  Clark.  Send  stamp 
for  Bolletin  No.  8. 


The  Thos.  E,  Clark  Wireless  Telegraph-Telephone  Company, 
Detroit  and  Pontaic,  Mich.,  have  recently  instituted  a  Wireless 
Telegraph  School  for  the  benefit  of  those  who  desire  to  become 
familiar  with  the  Clark  apparatus.  The  wireless  telegraph  field 
is  one  with  untold  possibilities.  This  school  is  under  the  tuitor- 
ship  of  an  expert  wireless  operator,  Captain  R.  W.  Holmes. 
This  is  a  golden  opportunity  tor  students  to  become  familiar  with 
the  latest  electrical  apparatus,  and  also  to  acquire  a  knowledge 
of  the  instruments  which  it  would  be  impossible  to  obtain  unless 
b)  purchasing  the  students'  sets. 


George  Stone,  a  plumber's  apprentice,  was  killed  by  an  electric 
shock  while  working  at  the  Collegiate  Institute,  Ottawa,  on 
August  22nd.  He  was  holding  an  incandescent  lamp  looking  for 
leaks  in  the  water  service,  when  by  some  means  a  circuit  was 
established. 


For  Anything-  in  the  Line  of 

TELEPHONES 


AND  SUPPLIES. 


The  Socyer  Electric  Compa.rvy 


Phone  Long  DistaLtice 
Ma.in  4546,  Ea.st  17 


10-12-14  Beatver  Ha.ll  Hill,  MONTREAL 


Sizes 
Ready  for 
I  m  med iate 
Shipment 

13x14 
10x10 
gxio 


THE  McEWEN  "■""^"ff,? 


AUTOMATIC 


In  Single  and  Compound  Units. 

NO   B&TTBR  filGM  SP&BD  BNGINB  BUILT 
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President. 


BRAI>STFtEET'S 

Capital  and  Surplus,  $1,500,000. 
Offices  ThroitffhoHt  the  Civilised 
World. 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  Citv,U.S.A 
THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.   Its  business  may  be  defined  as  of  the  meichants, 
ly  the  merchants,  for  the  merchants.    In  procuring] 
verifying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  aff'ecting  commercial  affairs  and  mercantile 
credit.    Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  or 
anv  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 
Offices  IN  Canada:    Halifax  N.S.  Hamilton,  Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
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ponding with  advertisers. 


21  Bleuru, 
MONTREAL 


E.  L.  LeBRUy 
M.  de  riLLERS 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTORS 

Bi-polar 
Multipolar 
Direct  Connected 


DYNAMOS 

Power 

Lighting 

Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON  EraCfll 


I  GO. 


is 

si 


Wauerly  Park,  NEWARK,  N.J.,  USA 

Berlin  :  ^.ro^  JX^.^llr'^.t^  33 
London  :  Elliott  Bros.,  Century  Works  Lewisham 

Pans,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges 

WESTON  STANDARD  PORTABLE 
Direct-Reading- 

M^LLIVOLTMETERS 
VOLTAMMETERS,  AMMETERS 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS 
OHMMETERS,  PORTABLE  GALVANOMETERS 

Bridge  Work.  of  extreme  accuracy  and  lowest  consumption  of  energy         ""^'"•P^'ssed  m  point 

THEJ903^DITlON 

ST  A  N  DARD^I  R I IM  G 

POR  ELECTRIC  lilGMT  AND  POWER 
ADOPTED 

By  tlie  Fire  Underwriters  of  the   United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  CnU.^..      ^  c  u  , 
By  over  47,000  Electrical  Engineers,  Cen'tral  Station  Man^geis  and  fvirme^ 

BECAUSE 

It  IS  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date 
It  con  ains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  dtspute's. 
Flexible  Leather  Cover.  Pocket  Size,  Retail  Price 


$1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 
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732  DorehesteF  St, 

FIRE  ALARM  APPARATUS  and  J  MONTRBftL 

TELEGRAPH  INSTRUMENTS    ®  Telephone MliT^oo. 


For  Electrical  Supplies  of  all  kinds. 


/Vlontreal 


The  FIRSTBROOK  BOX  CO.,  Limited 

Khu)  St.  East,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BUOGKS 

AND  GROSS-ARMS 


WRITE  FOR  PARTICULARS. 


MCGILL  UNIVERSITY,  MONTREAL. 


Courses  in  Civil,  Mechanical  and  Electrical 
Engineering;  Mining  Engineering  and  Metal- 
lurgy; Chemistry,  Architecture.  Also  full  courses 
in  Arts,  Law,  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

The  Registrar. 


MANGANESE  "^^l 

FIttor  Spar,  Witherite, 
Granulated  Battery  Sal 

Ammoniac  are  offered  by 

OTTO  MINNER  &  CO., 

Arnstadt.  Germany. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Mamtenance 
by  communicating'  with 


THE  UNITED  EI-ECTRIC  COMPANY,  Limited,  TORONTO 
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THE  ELECTRICAL  CONSTRUCTION 

Company  of  London,  Limited. 

32-40  Dundas  Street,  London,  Can.— Phone  1103. 

DYNAMOS 


Perfection 
Type 


MOTORS 


Multipolar  or 

Bipolar,  Direct 
Connected  or  Belled. 

Higii  efficiency.    Designed  for  any  required  speed  or  voltage. 
We  contract  for  complete  installations. 
\Vq  .-f-nair  machines  of  any  make. 


Canadian  tested. 
No  more  need  be  said 


CANADA  METAL  CO., 

William  Street,  TORONTO.  OXT. 
Price  list  on  application. 
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Consultioe  Klectnctl  and  Mechani- 
cal Engineer. 

Klecl'  c  l,lghtiiij;.  Power  and  Railway 
Plants. 

l^verpool,  Loiiilon  and  Globe  Building, 
MONTKKAL. 
Long  Pistaiioe  Telephone  Main  325^' 


K.  N.  Pmi.i.U'S,  President. 


Geo.  H.  Olney  2ncl,  Secretary- I  reasurer. 


WALLACE  C.JOHNSON 

.M.T.  .Am.  Soc.  C.E.     Mem.  \in.  Soc.  M.E. 

CONSULTING  ENGINEER 


Water  Power  Development 
and  Power  Transmission. 

714  Noire  Dame  Street,  MONTRE.AL,  P.  Q  , 

.in.t  NI.\0.\K.A  F.Al.I.S,  N.Y 


R..  S.  KELSCH 

Goiisiiltino  Engineer 

I/>ng  Distance  'Phone  Office  and  Residence, 

Cable  .Address  "Kelsch" 

38  Victoria  Square,  Montreal 

Late  Geteral  Superintendent  and  Engineer  of  the 
Lachine  Rapids  Hydraulic  &  Land  Co  ,  Ltd. 

Mem.  Am.  Inst.  E.  E,  Mem.  Can.  So.  C.  E. 

Design  and  Construction  of  Transmissions, 
Lighting  and  Power  Plants  of  every  description, 
Underground  Systems,  Conduits,  Estimates,  Re- 
ports and  .Arbilr'ations.  20  years  practical  exper- 
ience. 

ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.   Electric  Railways,  Lighting 
and  Power  Systems. 
Arbitrations,   Reports,  Etc., 


80  ST.  FRANCOIS  X4VIER  ST. 


MONTREAL 


RODERICK  J.  PARKE 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  C.E. 

CONSULTING  ENGNIEER 

Electric  Light  and  Power  Plants.   Long  Distance 
Electrical  Power  Transmission.  Steam 
and    Hydraulic  Plants.  Estimates. 
Valuations.   Tests.    Reports  and 
Investigations. 
52-54  Janes  Building,  Cirner  King  and  Tonge 
Streets,  TOBONTO. 
■r..1•,^l,«„»=  /  OfiSce— Long  Distance,  Main  8047. 
Telephones! gg^i^g^^^^j^^rth  2204. 

Telegraphic  address  :  "  Rodparke." 
W.  U.  Code,  Univ.  Edition. 

T.T.  SIMPSON 

A.  M.  .Amer,  Inst.  E.  E., 

Consulting  Engineer. 

Electric  Light  and  Power  Plants,  Long  Dist- 
ance Power  Transmission,  Estimates,  Reports, 
Tests,  Specifications. 

Long  Distance  Phone  1388,  Ottawa. 


/V\ONTR&f\U  G'f\Nf\Df\ 


Eleetrie  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Araerieanite,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 


U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicag-o  Store:    F.  E.  Donohoe,  Agent,  241  Madison  Street. 


OTTftWft, 

55  Spares  St. 


DE.SGHENES 

QDE. 


DYNAW  OS  /  MOTORS 

New  or  Second  -  Hand,  For  Sale 

Especially  equipped  for  repairs  to  Electrical  Apparatus  of  all  kinds. 

ELECTRIC  REPAIR.      CONTRACTING  CO. 

617  <a  619  Lagauchetiere  Street   -  MONTREAL 

The  DOW  PORTABLE  ELECTRIC 

BRAINTRBE,  /TVASS. 

JUMP    SPfVRK,    PLUGS,    COILS,    FIND  BfVTTERlES 

FOGARTY  BROS., 

Canadian  Agents.  118  St.  James  Street,  MONTREAL 


LITTLE  GIANT 
DOUBLE  TURBINE 

HORIZONTAL  AND  VERTICAL. 


Made  in  44  sizes  from  4  inches  to 
60  inches  diameter,  in  either  iron 
scroll  case  (see  cut)  or  in  flume  case. 

Machine  dressed  gearing  a  spec- 
ialty. 

Write  for  catalogue  and  gear  list. 
Correspondence  solicited. 

J.  G.  WILSON  &  GO. 

GLENOR.A.  ONT. 


STUART-HOWLAND  CO. 

Have  now  on  hand  ready  for  shipment 

18,000 

BRACKET  .ARMS  in  12  different  styles,  and  other  OVERHEAD  AND  POLE 
EQUIPMENT  in  like  proportion.    Also  largest  stock  of 

LIGHTING  and  TELEPHONE  SUPPLIES  in  America. 

Brvnches  at  : 

New  York        Cleveland  261-287  DEVONSHIRE  ST..\   Dn^TfllV     lU  A 

London  Paris  54-  WINTHROP  SQ.,  j    DU^IUH,  ITIA^^. 
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McCormick 
T\j[rbir\es 


4,000  H.  P.,  72  ft.  head,  arranged  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Five 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inches  for  their  plant  at  Mechanicsville,  N.  Y. 


S.  Morgan  Smith  Company, YorK,pa.,u.s.ft. 

176  FEDERAL  STREET,  BOSTON,  MASS. 

Write  for  caialOQue  it  contemplatina  purctiase  o!  Turbines. 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  CABLE  COMPANY, 


MONTREAL 


If  Quality,  Promptness  and  Attention  Count  With  You 

Write  us  when  next  in  the  Market. 

J.  A.  DAWSON  <a  CO. 

STREET  RAILWAY  AND  ELECTRICAL  SUPPLIES 

745  Craig  Street  MONTREAL.  QUE. 

^  Mail  orders  and  inquiries  receive  SPECIAL  ATTENTION.  ^ 


*************** 


SAFE  AND  VAULT  WORK 


For  Head  Ollices  of  Banks,  Insurance  and  Loan  Companies  and  other 
monetary  and  security  companies.     Estimates  and    plans    cheerfully  furnished. 

Send  for  a  Catalogue 

The  Goldie  &  McCulloch  Co.,  Limited, 


We  Make 


ONTARIO, 


C  AISTADA 


VVHKELOCK  ENGINES,  UJEAL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  I'lIMI'S,  WATER  WHEELS,  OATMEAI.  MILL 
My^CHINERY,  FLOUR  MILL  MACHINERY,  WOLF  GVRATORS,  WOOO-WORKING  MACHINERY,  SHINGLE  MACH:NEKV, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  Ci>l  PLINGS, 
FRICTION    CLUTCH    COUPLINGS,     FRICTION    CLUTCH    PULLEYS,    SAFES,    VAULTS  AND   VAULT   DOORS.  Z 
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SPARKS. 

The  bill  ol  iho  Oniaiio  iS:  Oiiebec  Power  Company  has  been 
finally  passed  by  the?  Dominion  Senaie. 

The  citizens  of  Port  Morion,  C.  B.,  are  atfilatintf  for, an  ex- 
tension of  the  electric  railway  from  Glace  Bay  lo  that  village. 

By  the  caslioij  vole  of  the  mayor,  the  town  council  of  Windsor 
Mills,  ^iie.,  have  decidevl  to  install  a  municipal  electric  lig'ht 
plant. 

A  proposal  has  been  made  that  the  electric  light  plant  at  the 
Toronto  Island  be  removed  to  the  waterworks  station  and  in- 
creased so  as  to  provide  light  for  the  entire  island. 

The  Dominion  Government  have  agreed  to  allow  the  city  ot 
Winnipeg  to  use  the  Assiniboine  river  for  power  purposes  in 
accordance  with  a  bill  recently  introduced  in  the  House. 

Mr.  John  T.  Wait,  of  .^rnprior,  Onl.,  is  about  to  let  the  con- 
tract for  the  construction  of  a  concrete  dam  across  the  Waba 
Lac  river  at  that  place.  Mr.  Wait  purposes  developing  the  power 
for  electrical  purposes. 

The  .Aetna  Boiler  Inspection  &  Insurance  Company,  Sher- 
brooke,  Que.,  has  been  organized,  with  the  following  board  of 
directors  :  F.  P.  Buck,  S.  W.  Jenckes,  F.  N.  McCrea,  Sher- 
brooke;  E.  W.  Tobin,  M.  P.,  Bromptonville,  Que.;  G.  R.  Smith, 
M.L.A.,  Thettord,  Que.;  'C.  A.  Carrier,  Levis,  Que. 

The  ".Advantages  and  Disadvantages  of  Superheated  Steam" 
were  summed  up  by  Mr.  W.  S.  Barston,  of  New  York,  at  the 
recent  meeting  of  the  National  Electric  Light  Association  :  Dry 
steam  is  obtained  in  the  engine  cylinder  by  superheating  150 
degrees,  and  economy  in  steam  consumption  is  secured.  High 
quality  of  pipe  covering  and  well-made  valves  are  required. 

Late  shipments  of  "Little  Giant"  turbines  by  J.  C.  Wilson  & 
Company,  of  Glenora,  Ont.,  include  the  following:  A  12  inch 
wheel  to  Thos.  Hammond,  Hill  Head,  Que;  a  16  inch  to  A.  Le- 
Blanc,  Grand  Pabos,  Que;  a  38  inch  to  Corry  &  Campbell,  Bed- 
ford, Que;  a  24  inch  to  the  Goldie  &  McCulIocli  Co.,  Gait,  Ont; 
a  28  inch  to  the  Spring  &  .Axle  Co.,  Gananoque,  Ont;  a  28  inch 
to  W.  Knechtel  A:  Son.  Hanover,  Ont;  a  24  inch  to  Wm.  Seigler, 
Southampton,  Ont;  a  24  inch  to  A.  Billodeau,  St.  Patrice  de 
Reaurioage,  Que. 


The  Stouftville,  Ont.,  electric  light  plant  has  been  completed 
and  is  now  in  running  order.  The  dynamo  used  is  a  Royal 
yStanley  S.  K.  C.  20  k.  w.  2-phase,  run  by  a  Corliss  steam 
engine  of  150  h.  p.  driving  a  fly-wheel  12  feet  in  diameter.  The 
Williams  steam  boiler  used  is  71x14.  An  "S.  K.  C."  switchboard 
has  2  voltmeters,  one  direct  and  one  alternating,  and  2  ammeters. 
The  building  is  entirely  new,  concrete  throughout,  steel  sheet- 
ed, and  completely  fire-proot.  The  whole  plant,  steam  and 
electric,  was  enstalled  by  Mr.  W.  E.  Barkey,  of  Tilsonburg,  and 
is  jointly  owned  by  Barkey  Bros,  and  Mr.  J.  Byer.  They  have 
a  ten-year  contract  with  the  town  to  supply  thirty-two  incandes- 
cent lamps,  with  street  stands  and  fixtures  complete,  the  intention 
being  to  install  arc  lamps  in  the  future.  Mr.  Russel  Badenach 
is  the  chief  engineer  of  the  new  plant. 

Aid.  Askwith  introduced  the  following  motion  in  the  Ottawa 
City  Council : — "  That  in  view  of  the  many  fatal  accidents  which 
have  occurred  recently  in  Ottawa  in  connection  with 
electric  lighting  and  the  uneasiness  thereby  created  in  the  public 
mind,  the  finance  committee  is  hereby  instructed  to  engage  a 
thoroughly  qualified  expert  to  examine  into  and  report  fully  upon 
the  system  adopted  by  the  different  companies  for  the  trans- 
mission of  electricity  in  general,  and  in  the  event  of  his  finding 
any  defects  or  lack  of  proper  safeguards  or  precaution,  to  suggest 
snch  means  as  he  may  consider  necessary  to  obviate  or  minimize 
as  far  as  possible  the  danger  of  any  such  fatalities  or  accidents 
recurring." 

After  a  service  of  over  twenty-two  years  with  the  Bell  Tele- 
phone Company  in  Winnipeg,  Mr.  Frank  Walsh  has  been 
compelled  to  resign  his  position  as  district  superintendent  owing 
to  continued  ill-health.  Mr.  Walsh  has  been  compelled  to  reside 
in  California  during  the  winter  months  for  the  past  two  years, 
and  as  his  health  has  not  improved  he  intends  to  spend  the 
coming  winter  there  with  his  family.  In  his  early  business  life 
he  had  charge  of  the  Great  North-Western  Telegraph  Com- 
pany's office  in  Winnipeg,  leaving  their  employ  to  join  the  Bell 
Telephone  Company  in  1881.  He  installed  the  first  exchange  in 
Winnipeg  and  the  great  expansion  of  the  business  in  that  city  is 
due  in  no  small  measure  to  his  ability  and  popularity.  Mr.  Walsh 
has  been  succeeded  by  Mr.  F.  C.  Patterson,  who  has  managed 
the  company's  exchange  in  Brandon  for  the  past  fifteen  years. 


You  would  not  knowingly  burn 

your  money,  would  you  ? 

Then  why  will  you  use  inferior  and  inefficient 
power  transmission  appliances  } 

Poor  transmission  machinery  is  only  another 
fire  in  which  to  burn  profits. 

Dodge  appliances  are  built  to  do  everything 
claimed  for  them  and  they  will  do  it. 

Write  to  us  about  our  special  dynamo  pulley 
and  other  specialties. 

The  Dodge  Mfg.  Co. 

Limited,  of  Toronto. 

TORONTO,  ONT. 
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SPARKS. 

M.  c'oiUiiuio  lias  purcliaseii  Jowetl's  electric  Wght  plant  at 


B  ivHeUi,  Out.,  aiul  moved  it  to  St.  Joseph. 

The  VVesipori  (Oni.)  Electric  Light  &  Mill  ng  Company  have 
made  arrangements  to  light  the  village  of  Ncwboro  by  electric 
light. 

No  tenders  were  received  for  lighting  the  streets  of  the  village 
of  Meaford,  Ont.,  and  it  is  likely  that  an  agreement  will  be 
entered  into  with  W.  Moore  &  Sons  to  continue  the  service  on 
the  same  terms  as  existed  prior  to  April  ist,  1903. 


The  New  Brunswick  Telephone  Company  having  raised  their 
rates  in  St.  John,  Joseph  4.  McGilton  is  endeavoring  to  secure 
subscribers  for  a  new  system.  The  present  rate  is  $40  for  busi- 
ness places  and  $23  for  residences. 

Interested  persons,  have  recently  held  several  conferences 
with  members  of  the  Ontario  Government  regarding  the  develop- 
y ^^ent  of  the  water  power  of  the  Rainy  River  at  Fort  Francis,  Ont. 
It  is  understood  that  E.  W.  Backus,  of  Minneapolis,  and  asso- 
ciates, have  been  given  a  franchise  to  develop  one-half  of  the 
power  on  the'[t"anadian  side  of  the  river,and  the  prospects  for 
having  the  power  developed  in  the  near  future  are  promising. 


Plate  2,  Sectional  View  of  Filter, 


OIL  FILTERS 

The  Dominion  Oil  Filter  and  Extractor 

Is  the  only  perfectly  Automatic  Oil  Filter  and  Extractor  known.  It 
depends  entirely  upon  natural  laws  for  the  performance  of  its  work.  No 
charcoal  or  other  solid  filtering-  material  is  used.  The  simplicity  of  its 
construction,  coupled  with  the  thoroughness  of  its  work,  is  a  marvel  to 
mechanical  engineers.  Oil  that,  ordinarily  could  be  used  but  once, 
owing  to  its  dirty  and  impure  condition,  is  made  once  again  commer- 
cially pure,  thoroughly  free  from  grit  or  other  contaminating  material, 
and  as  its  lubricating  quality  has  not  been  impaired  it  may  be  used  over 
and  over  again,  thus  resulting  in  an  enormous  saving  in  the  cost  of 
lubricants. 

CYLINDER  OIL 

By  connecting  our  filter  with  the  drain  pipe  of  your  heater  you  can 
save  80  per  cent,  of  your  cylinder  oil. 

Write  For  Catalogues. 

GueiDliFouii(iriiGoiiiDanii,Gu6iDii,oni 


E.sii.MATKs  Made  on  Ai.r.  Kinds  of  Steel  Pi. \te  Work. 

THE  JENCKES  MACHINE  COMPANY,  LIMITED 

520  LaLnsdowne  Street,  SHERBROOKE,  QUEBEC. 
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XYLOTITE 

PULLEYS 


THE  ABOVE  PHOTOGRAPH  WAS  TAKEN  FROM  ONE  OF  A  LOT  OF  OUR  52/2^56x8  XYLOTITE  PULLEYS,  WHICH 
WERE  THE  LARGEST  FIBRE  PULLEYS  EVER  MANUFACTURED. 


SPECIFY  XYLOTITE  PULLEYS  ON  ALL  APPARATUS 
WE  MAKE  ALL  SIZES.      NONE  TOO  LARGE  OR  NONE  TOO  SMALL. 


THE  XYLOTITE  MFG.  CO 

CINCINNATI.  OMIO 
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SPARKS, 

The  R.  E.  T.  Prinple  Company,  of  Montreal,  have  been 
licensed  lo  do  business  in  Ontario. 

Hy  a  majority  of  279  the  ratepayers  of  Guelph,  Ont.,  have 
voted  in  favor  of  acquiring  the  street  railway. 

The  headiiuarters  of  the  Canadian  Bullock  Electrical  &  Manu- 
facturing Company  are  now  located  in  the  Coristine  Huilding^  in 
Montreal. 

The  corpoiation  ot  Gravenluirst,  Onl.,  have  finally  taken  over 
the  electric  light  plant,  which  will  be  under  the  management  of 
Mr.  Ed.  Fletcher. 

Messrs.  H.  Brown  &  Sons,  of  Carleton  Place,  Ont.,  are  now- 
engaged  in  building  a  new  tail-race  with  a  view  to  improving  the 
water  power,  and  next  spring  purpose  building  a  new  power 
house. 

.At  the  request  of  the  city  council  of  Sherbrooke,  Que.,  the 
Sherbrooke  Power,  Light  &  Heat  Company  have  decided  to 
extend  the  street  lighting  contract  for  one  year  from  July  ist, 
1904. 

The  Eugene  F.  Phillips  Electrical  Works,  of  Montreal,  have 
received  a  license  to  do  business  in  Ontario,  with  a  capital  of 
$30,000.  Their  office  is  at  48  Adelaide  street  west,  Toronto, 
and  is  in  charge  of  Mr.  James  P.  Thompson. 

The  King  Edward  Oil  Company,  Limited,  has  been  granted 
an  Ontario  cliarler,  with  head  office  at  London,  Ont.,  and  a  share 
capital  of  Si 00,000.  The  provisional  directors  are  James  R. 
McDowall,  D.  S.  Robb,  James  Houlden,  James  Hutcheon  and 
Samuel  Howard. 

The  Jenckes  Machine  Company,  of  Sherbrooke,  Que.,  are 
erecting  temporary  shops  at  Chippewa,  Ont.,  to  be  used  during 
work  on  the  large  flun-.e  for  the  Ontario  Power  Company.  This 
flume  will  have  a  total  length  of  5,880  feet  and  will  be  i8  feet  in 
diameter.  The  steel  will  be  Yz  inch  thick  and  will  be  reinforced 
by  heavy  steel  hoops.    About  20o;tons  of  rivets  will  be  used. 


The  Toronto  Railwa)'  Company  are  making  large  improve- 
ments to  their  plant  in  order  to  increase  the  amount  of  power 
available.  Six  new  boilers  of  a  total  capacity  of  3,600  horse 
power,  two  engines  ot  1,600  horse  power  each,  directly  con- 
nected to  two  generators,  and  a  large  storage  battery,  are  being 
installed.  The  company  is  also  constructing  over  forty  miles  of 
new  feed  wires,  which  will  be  of  extra  heavy  construction,  so  as 
to  distribute  the  power  more  easily. 

It  is  rumored  that  steps  are  to  be  taken  to  resume  operations 
on  the  works  of  the  Metropolitan  Electric  Company  at  Ottawa. 
An  examination  of  the  works  was  recently  made  by  Mr.  John 
Kennedy,  C.E.,  of  Montreal.  It  will  be  remembered  that  a  few 
years  ago  the  Metropolitan  Company  secured  a  franchise  for  the 
supply  of  light,  heat  and  power  throughout  the  city  of  Ottawa. 
After  considerable  money  had  been  spent  in  the  construction 
of  a  power  canal  at  Britannia,  the  project  was  aban- 
doned. 

Mr.  R.  S.  Kelsch,  E.E.,  of  Montreal,  has  submitted  to  the  city 
council  of  Ottawa  a  report  on  the  establishment  of  an  electric 
plant  for  street  lighting,  the  present  contract  with  the  Ottawa 
Electric  Company  expiring  in  May  next.  His  proposal  is  to 
erect  a  distributing  station  at  the  rear  of  the  city  hall,  at  a  cost 
of  $5,000.  The  equipment  would  cost  $28,800.  The  electric 
wires,  cross-arms,  hangers,  etc.,  now  on  the  streets  would  be 
utilized,  Mr.  Kelsch  considering  that  a  fair  price  for  same,  if  new, 
would  be  $11,500.  This  would  mean  that  the  complete  plant 
could  be  secured  for  $40,000.  The  cost  of  operating  is  estimated 
at  $19,900  a  year.  This  includes  the  purchase  of  power  at  $16 
per  apparent  horse  power,  and  also  depreciation  of  plant,  which 
is  so  estimated  so  as  to  provide  for  an  entire  renewal  in  twelve 
years.  Upon  this  basis  the  cost  per  lamp  is  placed  at  $42  per 
year,  as  compared  with  the  present  contract  price  of  $65.  The 
committee  has  recommended  that  a  by-law  be  submitted  to  the 
ratepayers  in  January  next  authorizing  the  raising  of  $50,000  for 
the  purpose. 


Direct  Connected  GerveraLtors 

For  Ra-ilvvsv-y,  Lighting  a^nd  Power 

Belt  Driven  GeneroLtors 
M\ilti  Volta^ge  System 

For  Variable  Speed  Control. 

Crane  Motors  and  Controllers 

WRITE  FOR  BULLETINS 

THE  R.  E.  T.  PRINGLE  CO.,  LIMITED 

St.  John,  N.  B.  Montreal  Toronto 


The  Pretty  Girl  calendars  are  distributed 
every  month.  If  you  don't  get  these  re- 
gularly send  us  your  name  for  our  mailing 

At  the  same  time  you  might  as  well  state  when 


list. 


you  will  need  more  transformers.  Then  when  you  do 
order,  think  of  Pittsburgh  and  send  your  order  to  us. 

Pittsburgh  Transformer  Company 
The  R.  E.  T.  Pringle  Company,  Limited, 

Sales  Agents 
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We  sting  house 

Integ^rating^  Wattmeters 


The  Recognized  Standards 


Accurate  for  years  without  cleaning;  or 

recalibration 
Accurate  on  inductive  loads  of  any 

power  factor 
Will  carry  continuous  overloads  of  fifty 

per  cent. 

Will  carry  temporary  overloads  of 
one  hundred  per  cent- 


For  Particulars  Address 


Two-Wire  Single  Phase 
Metal  Covered. 


Ahearn  Sc  Soper  Limited 


Ottawa,  Canada. 


TI16  LiQtiiino  Season  is  now  ai  nanti 

and  the  shorter  days  must  be  lengthened  by  the  provision  of 
artificial  light.    The  most  economical  and  satisfactory 
manner  of  procuring  the  maximum  of  light  from  a 
given  amount  of  power  is  by  using  Packard  Lamps. 

Every  lamp  is  thoroughly  tested  before  it  is 
shipped  so  that  it  is  fully  up  to  its  rated  candle  power 
and  mechanically  as  perfect  as  human  skill  can  make  a 
lamp.  In  service  the  Packard  lamp  gives  the  most 
liofht  and  lasts  the  longest. 

Our  lamp  booklet  tells  why.     Send  for  it. 

The  Packard  Electric  Co.  Limited 

Montreal,  Que.         St.  CactKarines,  Orvt. 


Mil. 
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DYNAMO  AND  MOTOR.  REPAIRS 

All  types  of  Dynamos,  Motors,  1  ransformers  and 
Arc  Lamps  repaired  and  rewound  by       :       :  : 

in  their  new  factory,  especially  equipped  for  this 
class  of  work  at         ::::::  : 

1801  Notre  Da.me  Street.  MONTREAL.  CAN. 


TolephorkO  M.  1930 


Write  for  quotations  and  further  particulars. 


Il[  NIHE!  IRIPIDI  PiER  PUMP 


This  pump  excels  in 
high  class  materials 
and  workmanship.  A 
practically  constant 
delivery  is  assured  by 
the  three  cranks  being 
placed  1 20  degrees 
apart.  The  pump  can 
be  operated  conven- 
iently by  water  power 
— by  belt  from  engine 
or  by  electricity. 

We  man  ufacture 
pumps  of  every  des- 
cription— for  all  pur- 
poses. Our  pumps  are 
standard  in  Canada  for 
excellent  service. 
Write  for  Catalogues. 


^/>e  NORTHEY  GAS 
AND  GASOLINE 
ENGINE 


The  Northey  Gasoline  Engine 
offers  the  best  proposition  in 
the  market  for  cheap,  easily 
handled  power.  The  Engine 
runs  with  practically  no  atten- 
tion— any  boy  can  manage  it — 
running  expenses  very  light. 
Ready  for  work  on  the  minute. 
Suitable  for  running  independ- 
ent electric  light  plants — 
pumping  and  elevator  plants, 
etc.  This  cut  illustrates  the 
%  H.  P.  size — the  only  vertical 
style  built;  all  other  sizes  are 
horizontal. 

Write  for  Booklet. 


TH[  mm  CO.,  IIMITED 


970  King 
street 
Subway 


Ar  New  Helios-Upton 
L     Arc  Lamps 


HAVE 


Simplicity  ot  mechanism. 

Every  portion  easily  accessible  by  removing 

outside  case. 
Upper  carbon   holder  has  an  outside  cable 

connection. 

Large  inner  globe  supported  from  the  bottom. 
Porcelain  lined  inner  globe  cap. 
Most  durable  form  of  resistance. 
Easily  trimmed. 
Easily  adjusted. 
Steady  burner. 

JOHN  FORMAN 


THE  JOHN  MgDOUGHLL  GHLEDONIHN  TRON:  WORKS,  LIMITED, 


Montreal,  Que- 
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COMBINING  GAS  AND  ELECTRICITY. 

r  A  visit  by  our  representative  to  Chatham  to  see  the 
new  plant  recently  installed  by  the  Chatham  Gas  Com- 
pany will  be  ot"  interest  to  our  readers.  Gas  engines 
are  used  as  motive  power  for  the  electric  plant  and  are 
the  first  to  be  installed  in  Canada  by  a  gas  company 
operating  an  electric  lighting  plant  and  using  artificial 
gas  for  engines.  This  company  does  commercial  light- 
ing only,  as  the  city   own  a  municipal   lighting  plant. 


gas  works  ;  it  is  elevated  to  the  charging  floor  of  retort 
house  seven  teet  in  height  by  a  ten  h.p.  gas  engine, 
manufpctured  by  the  Coldie  &  McCulloch  Company,  of 
Gait. 

The  retort  house,  coming  next  in  order,  contains  four 
benches  of  six  retorts  each,  with  capacity  for  making 
gas  of  220,000  cubic  feet  per  day,  the  company's 
present  output  being  90,000  feet.  The  gas  benches 
are  modern  type  half-depth  regenerative,  made  by  the 


The  Chatham  Gas  Company — View  of  Power  House  Looking  Toward  Gas  Knc.ine. 


The  buildings,  shown  on  the  following  page,  are 
two-storey,  of  pressed  brick  and  stone,  and  present  a 
fine  appearance.  They  stand  in  the  centre  of  three 
acres  of  lantl.  The  company  have  six  thousand  lights 
wired  up  in  the  city  and  business  is  rapidly  increasing. 
They  operate  gas,  arc,  and  incandescent  lighting,  the 
tendency  being  more  towards  electric  lighting,  the  gas 
being  used  principally  for  heating  aiul  cooking,  and 
costing  one  dollar  per  thousand  feet. 

The  arrangement  of  the  company's  plants,  from  rear 
on  river  bank  to  King  street  front,  is  exceedingly  good. 
Upon  the  river  bank  at  the  rear  are  the  wharves  and 
steam  coal  hoisting  plant.  Coal  is  freighted  by  water 
from  Cleveland,  Toledo  and  other  ports,  conveyed  into 
sheds  immediately  at  the  rear  of  the  retort  house  of  the 


Jas.  Gardiner,  jr.,  Company,  of  Pittsburg,  and  are 
very  satisfactory  in  operation.  Next  in  order  comes 
the  condensing  plant  ot  the  gas  works.  This  room 
contains  the  latest  type  of  condensing  and  scrubbing, 
tar  and  ammonia  extracting  apparatus,  with  a  capacity 
of  300,000  cubic  feet  daily  and  recently  installed  by  the 
Economical  Gas  Apparatus  Construction  Company,  of 
Toronto.  The  next  room  contains  purifiers,  station 
meter  and  governor  for  gas  works,  and  also  a  small 
gasholder  of  a  capacity  of.  15,000  cubic  feet,  which  is 
used  entirely  for  storage  for  gas  engines.  This  holder 
is  connected  and  may  be  filled  either  from  the  retorts 
direct  or  from  the  larger  gasholder  used  tor  supplying 
the  public. 

In  the  electric  power  house  two  Westinghouse  gas 
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eiiifiiies  are  ins»alled,  one  of  1J5  lioise  power,  the  other 
of  85  horse  power,  also  one  S.K.C.  single-phase 
aliemaling  generator  of  SoU.w.,  1000  revolutions,  and 
one  Wurren  single-phase  alternator  of  60  k.w.,  800 
r.p.ni.  The  eng^ine-room  is  60  x  45  feet. 
The   switchboard   contains    four    panels,  with  three 


from  the  coal  sheds  to  retort  room,  there  transformed 
into  gas  and  taken  to  the  gas-holder,  from  the  gas- 
holder to  the  gas  engines,  from  the  engines  power  is 
delivered  to  the  generators,  and  from  the  generators  to 
the  public. 

In  conversation  with  the  obliging  manager  he  said 


The  Cha'iham  Gas  Company — View  of  Power  House,  Looking  From  Gas  Engine  Toward  Switchboard. 


ammeters,  three  voltmeters,  and  three  ground  detect- 
ors, all  of  the  Whitney  type.  Westinghouse  lightning 
arresters  are  also  installed.  Space  is  reserved  in  this 
building  for  the  installation  of  another  engine  next 
summer.  At  the  rear  of  the  coal  sheds  is  an  auxiliary 
steam  plant  held  in  reserve,  in  which  are  installed 
a  150  horse  power  automatic  high-speed  engine, 
made  by  Armington  &  Sims,  driving  an  80  k.w.  Royal 
Electric  generator,  and  a  50  horse  power  high-speed 
engine   of  the  same  make  drives  a  30  k.w.  dynamo. 

The  gas  engines  are  started  by  compressed  air.  The 
tanks  are  kept  at  a  pressure  of  200  lbs.  and  are  filled 
by  a  Westinghouse  air  pump.  The  air  tanks  are  con- 
nected to  a  cylinder  of  each  engine  and  the  cylinder 
acts  as  an  air  motor  for  starting  the  engine. 

Both  the  gas  and  electiic  plants  have  been  erected 
completely  new  within  the  past  two  years,  and  with  a 
view  tc  future  extensions.     The  company  owns  exten- 


The  Chatham  Gas  Company — Office  Building. 

sive  properties  on  each  side  of  the  works;  both  the  gas 
engine  electric  plant  and  the  retort  room  of  the  gas 
works  are  arranged  for  tripling  the  capacities  of 
each,  if  necessary. 

Coal  enters  the  rear  end  of  the  building  and  is  trans- 
formed into  electric  power  in  onecontinuous  operation — 


the  advantages  of  gas  engines  as  motive  power  for  gas 
companies  operating  electric  plants  were:  No  more 
coal  required  for  gas  engines  than  for  steim  for  equal 
amount  of  power;  the  by-products  of  coal  obtained 
after  gas  is  produced,  namely  coke,  tar  and  ammonical 
liquor,  very  largely  reduce  the  cost  of  the  coal  ;  gas 
engines  require  no  fireman — one  engineer  can  operate 
a  number  of  engines  ;  cost  of  maintenance  is  verv 


The  Chatuam  G.\s  Co.MPA\A--ELEcrKic  Power  House 
and  Gas  Works. 

largely  reduced  ;  vo  repairs  for  steam  pumps,  conden- 
sers, furnaces,  grate  bars,  boilers,  etc.,  nothing  but 
ordinary  repairs  to  engines  themselves,  which  would 
not  be  more  than  steam  engines  of  equal  power  ;  prac- 
tically no  danger  from  fire,  there  being  no  fire  of  any 
kind  in  gas  engine  plant;  engines  are  ready  to  start  up 
at  a  moment's  notice  at  any  time,  starting  by  com- 
pressed air. 

The  ofTRces  are  on  the  second  floor  of  the  main  build- 
ing, the  lower  floor  being  used  for  workroom  and  stor- 
age of  supplies. 

The  company  has  its  own  teams  for  delivering  coke, 
selling  largely  to  the  public  for  furnaces,  stoves,  ranges, 
grates,  etc. 

They  keep  a  large  force  of  wiremen, contract  for  elec- 
tric wiring  both  in  the  city  and  outside,  sell  electric 
supplies  to  neighboring  towns,  etc.  ;  install  gas  lamps 
of  all  kinds,  as  well  as  gas  ranges  and  heaters,  etc. 

The  company's  oflicers  are  composed  as  follows: 
William  Ball,  president;  Manson  Cambpell,  vice-presi- 
dent; P.  S.  Coate,  manager  and  secretary-treasurer. 
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The  Electrical  Development  Company  of  Ontario— View  Showing  the  Progress  on  Crib  Cofferdam. 


ELECTRICAL  DEVELOPMENT  COMPANY  OF 
ONTARIO,  LIMITED. 

Of  the  three  Canadian  companies  now  engaged  n  the 
development  of  the  mighty  power  of  the  Niagara,  the 
plans  upon  which  the  work  of  the  Electrical  Develop- 
ment Company  of  Ontario,  Limited,  is  proceeding  are 
perhaps  the  boldest  and  most  original.  This  company, 
which  is  composed  of  Toronto  capitalists,  secured  their 
charter  only  last'  February,  but  no  lime  was  lost,  and 
within  two  months  the  work  was  under  way.  By 
agreement  ihe  company  will  dispose  of  their  electric  en- 
ergy to  the  Toronto  and  Niagara  Power  Company,  who 
are  constructing  the  necessary  pole  line  from  the  Falls 
to  Toronto.  Itispioposed  to  develop  125,000  horse 
power,  the  location  being  a  little  above  that  of  the  Can- 
adian Niagara  Power  Company,   in  the  Queen  Victoria 


wheel-pit  and  tail-race  tunnel.  A  cofferdam  of  crib 
work  was  built  to  shut  off  the  water.  Of  the  main  dam 
1276  lineal  feet  had  been  constructed  by  September 
30fh.  This  dam  is  built  out  into  the  river  at  an  angle 
of  perhaps  40  degrees  with  the  shore.  It'  is  of 
timber  cribbing,  with  rock  filling  and  water-proofed 
clay  puddling.  It  will  average  about  twenty-five  feet 
in  height,  perhaps  8  to  10  feet  above  the  surface  of  the 
water. 

A  few  weeks  ago  the  current  at  one  point  was  so 
heavy  that  the  contractors  had  a  fender  constructed  as 
a  protection  to  the  dam.  This  was  made  of  the  heaviest 
square  timber,  in  triangular  form,  and  was  anchored  at 
the  danger  point  by  a  one-inch  twisted  steel  wire  cable. 
Shortly  after  it  was  placed  in  position  the  cable  snapped 
like  a  silk  thread,  the  fender  was  dashed  down  the  cur- 


1  HE  Electrical  Development  Company  of  On  1  auio— \'ievv 
from  Rock  in  River,  Showing  Cascade  and 
Launching  of  Crib. 

Niagara  Falls  Park.  The  rapid  progress  that  has  been 
made  is  shown  by  the  accompanying  illustrations  from 
photographs  taken  by  the  company  late  in  September 
and  loaned  to  the  1*;lijctric.\i.  News  for  publication. 

The  first  cut  forms  a  panoramic  view  showing  the 
progress  on  the  crib  coffer  dam.  The  second  illus- 
tration is  an  exceedingly  good  one,  showing  the  cas- 
cade and  launching  of  crib,  and  gives  a  splendid  idea  of 
the  magnitude  of  the  work.  In  the  last  view  is  seen 
8  good  deal  of  detail  and  particularly  the  protective 
work  at  the  mouth  of  the  construction  shaft  of  the  tail- 
race  tunnel. 

The  features  of  the  development  include  a  large  dam, 


The  kLEt tricai.  Diaelopment  Company  oi-  ON  rAuu-    \  iew 
Showing  Protective  Work  at  .Moi  th  of  SiiAPr 
OF  Taii.-Race  Ti  nnel. 

rent,  and  whirled  into  the  eddy  beyond  the  dam.  To 
bring  it  back  against  the  stream  was  impossible,  so  a 
new  fender  was  built,  drifted  down  to  position  and 
anchored  by  stronger  cables,  which  are  held  in  place  by 
the  aid  of  a  donkey  engine  in  constant  operation. 

The  wheel-pit,  for  which  Mr.  M.  P.  Davis,  of  Corn 
wall  and  Ottawa,  has  the  contract,  will  be  416  fee' 
long,  ibo  feet  deep,  and  22  feet  wide.  Ten  steel  pen. 
stocks  will  carry  the  water  from  the  intake  to  the  tur- 
bines, and  as  the  pressure  at  the  bottom  carried  by  the 
160-foot  fall  of  a  ten-foot  cylinder  of  water  is  over  400 
tons,  the  penstocks,  the  wheels,  and  indeed  the  whole 
work   must  necessarily  be  cf  an  exceptionally  heavy 
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character.  Ttie  preparatory  work  for  the  excavation  of 
the  wheel-pit  is  now  under  way. 

Mr.  Anthony  C.  Douglas,  who  is  building  the  tun- 
nel of  the  Canadian  Niatjara  Power  Company,  is  also 
buildino^  the  tunnel  of  the  Electrical  Development  Com- 
pany. Whereas  the  tunnel  of  the  Canadian  Company 
runs  underground,  that  of  the  Electrical  Develop- 
ment Company  will  run  under  water.  In  other  words, 
it  will  be  for  its  whole  length  160  feet  below  the  bed  ot 
the  Niagara  river,  and  its  mouth  will  be  in  the  very 
heart  of  the  Horseshoe  Falls.  This  tunnel  will  be 
2,200  feet  long  from  wheel-pit  to  discharge,  24  feet 
wide  and  28  feet  high.  The  preliminary  shaft  has  al- 
ready been  sunk  to  a  depth  of  150  feet.  From  the 
bottom  of  this  shaft  there  will  be  built  a  lateral  tunnel 
8x15  feet,  extending  out  under  the  river  bed  about  650 
feet  to  the  line  of  the  main  tunnel.  From  this  junction 
point  headings  will  be  driven  up  and  down  stream  in 
the  construction  of  the  main  tunnel.  One  disadvantage 
of  this  form  of  tunnel  is  that  work  cannot  be  begun 
from  both  ends.  It  may  begin,  however,  at  the  inter- 
section ot  the  tunnel  line  with  the  construction  drift  at 
the  same  time  as  it  begins  at  the  wheel-pit.  However, 
Contractor  Douglas  has  executed  the  work  with  great 
dispatch,  having  made  a  record  in  the  sinking  of  the 
shaft.  The  tunnel  is  being  drilled  by  compressed  air 
drills,  and  when  completed  it  will  be  timbered  and  lined 
with  concrete  and  brick,  a  necessary  precaution  when 
water  is  driving  through  at  a  rate  of  twenty-five  feet  a 
second. 


A  NOVA  SCOTIAN  ELECTRIC  PLANT. 

The  new  electric  light  plant  of  the  town  of  Liverpool, 
N.S.,  consists  of  an  hydraulic  development,  with  earth 
and  gravel  dams,  diverting  the  water  of  the  main  river 
at  Liverpool  through  a  natural  swale.  The  water  thus 
diverted  is  sufficient  to  develop  a  maximum  of  1,900 
h.p.,  under  a  working  head  of  twenty-two  feet. 

There  are  two  retaining  dams  ;  one  acting  as  a  wing 
dam  to  the  other.  At  the  junction  of  the  two  dams 
mentioned  there  will  be  a  large  wooden  flume  connect- 
ing the  water  to  the  turbine  settings,  which  are  of  the 
open  type. 

The  Jenckes  Machine  Company  have  the  contract  for 
a  pair  of  40-inch  wheels,  both  inclosed  in  one  casing, 
developing  755  h.p.,  under  22  feet  head  of  water,  at 
168  revolutions  per  minute.  Provision  is  being  made 
for  the  future  installation  of  two  similar  settings. 

The  electrical  contract  has  been  awarded  to  the  Can- 
adian Bullock  Electric  Manufacturing  Company,  and 
will  consist  of  two  225  K.W.  A.C.  2-phase  generators. 
Provision  will  also  be  made  for  the  future  installation  of 
four  similar  machines.  The  contract  also  embraces  line 
construction  into  the  town  of  Liverpool. 

This  plant  is  under  municipal  control  and  will  cost 
about  $50,000.  It  is  calculated  to  deliver  light  and 
power  to  Liverpool  and  surrounding  territory. 

Both  the  hydraulic  and  electric  work  of  the  plant  is 
being  engineered  by  the  Maritime  Electric  Company,  of 
Halifax,  of  which  Mr.  G.  C.  Siebert  is  manager.  It  is 
expected  that  this  plant  will  be  in  operation  this  fall. 


To  find  the  load  which  a  given  pair  of  engines  will  start  : 
Multiply  the  area  of  one  cylinder  by  the  pressure  of  steam  and 
twice  the  length  of  stroke.  Divide  the  result  by  the  circumfer- 
ence of  the  drum,  and  deduct  one-third  (say)  for  friction. 


FIRST  ANNUAL  FIELD  DAY. 

The  office  employees  of  the  Canadian  General  Electric 
Company  and  the  Canada  Foundry  Company,  Toronto, 
held  their  First  Annual  Field  Day  on  Saturday  after- 
noon, October  3rd.  The  Toronto  Lacrosse  Grounds 
in  Rosedale  were  engaged  for  the  occasion.  The 
games  were  well  contested  and  held  the  interest  cf  the 
spectators  throughout.  Universal  satisfaction  was  ex- 
pressed at  the  way  the  events  were  run  oflf,  everything 
going  along  without  a  hitch,  owing  to  the  very  effi- 
cient handling  by  the  Executive  Committee.  The 
prizes  were  distributed  at  the  works  offices  of  the 
Canada  Foundry  Company  by  the  Assistant  Superin- 
tendent, Mr.  A.  C.  MacCallum,  and  at  the  head  office 
by  the  Comptroller,  on  October  8th. 

The  Executive  Committee  having  charge  of  the 
arrangements  was  composed  of  Messrs.  A.  Oakley 
(chairman),  A.  W.  Roberts  (secretary  treasurer),  H. 
G.  Nicholls,  E.  D.  McCormack,  William  McCaffery, 
Norman  McLeod,  E.  Wedd,  K.  L.  Aitken,  and  Charles 
Oakley. 

The  Field  Officials  were:  Referree,  Mr.  George  W. 
Watts;  Judges  of  Track  Events,  Messrs.  H.  G.  Nich- 
olls and  Charles  Oakley ;  Judges  of  Field  Events,  Messrs. 
J.J.  Ashworth  and  G.  Boyd;  Starter,  Mr.  A.  Oakley; 
Scorers,  Messrs.  Walter  Nicholls  and  A.  R.  Leicester; 
Clerk  of  the  Course,  Mr.  R.  T.  Mackeen. 

The  winners  in  the  different  events  are  given 
below  : 

1.  100  yards  Dash,  16  and  under  :  (i)  Norman  Richards  ;  (2) 
Harold  Williamson  ;  (3)  Bert  Gould. 

2.  Sack  Race  :  (1)  J.  H.  Harris  ;  (2)  J.  M.  Oxley. 

3.  100  yards  Dash:  (i)  Wm.  McCaffrey;  (2)  Ernest 
Kerrigan. 

4.  220  yards  Race,  18  and  under  :  (i)  Harry  Robertson  ;  (2) 
Frank  Mulhall  ;  (3)  W.  Canwrigl.t. 

5.  Bicycle  Race,  i  mile:    (i)  H.  Dennison  ;  (2)  J.  H.  Harris. 

6.  Throwing  Baseball  :    (1)  E.  Trowbridge  ;  (2)  K.  W.  Tandy. 

7.  Hurdle  Race:  (i)  H.  Dennison  ;  (2)  Wm.  McCaflFrey. 

8.  Putting  16  pound  Shot  :  (i)  J.  Glubeland  ;  (2)  W.  Nicholls. 

9.  Three-Legged  Race,  100  yards  :  (1)  F.  Patterson  and  H. 
Philpot  ;  (2)  F.  Regan  and  J.  H.  Harris. 

10.  Running  High  Jump  :  (i)  Ernest  Kerrigan;  (2)  K.  L. 
Aitken. 

11.  One  Mile  Race  :  (i)  G.  L.  MacGillivray  ;  (i)  J.  M.  Oxley. 

12.  Running  Broad  Jump  :  (i)  H.  H.  MacFayden  ;  (2)  K.  L. 
Aitken. 

13.  440  yards  Race  :  (1)  Harry  Robertson  ;  (2)  L.  O.  Horner. 
74.  Married  Men's  Race,   100  yards  :  (i)  Ed.  McCormack; 

(2)  T.  Porter. 

15.  Running  Hop-Step-and-Jump  :  (1)  H.  H.  MacFayden. 

16.  Department  Relay  Race,  One  Mile:  (i)  Accounting 
Department:  H.  Robertson,  H.  MacFayden  and  F.  Mulhall. 

Gold  Medal  for  Championship  :  Wm.  McCaffrey. 


NEW  AUTOMATIC  SWITCH. 

The  Toronto  Railway  Company  are  experimenting  with  a 
magnetic  switch  which  is  expected  to  obviate  the  necessity  of 
employing  men  at  the  junctions  of  streets,  and  also  make  it  un- 
necessary for  the  motorman  to  turn  the  switch  at  any  point.  The 
swiich  is  manufactured  by  the  Baldwin  &  Rowland  Switch  Com- 
pany, of  South  Norwalk,  Conn.,  and  is  said  to  be  in  operation  in 
many  large  cities  in  the  United  States.  The  switch  turns  itself, 
its  automatic  action  being  caused  by  magnetism.  At  the  north 
end  of  the  switch  point  a  system  of  magnets  has  been  put  in 
under  a  heavy  iron  plate.  Below  the  magnets  about  ten  feet  of 
the  outside  rail  of  the  track  is  "dead,  "having  no  current  through 
it.  When  the  switch  is  turned  against  him  the  motorman  stops 
his  car  just  in  front  of  the  ''dead"  rail.  As  the  car  wheel 
touches  the  "dead"  rail  when  the  car  moves  again,  a  current  is 
sent  through  the  rail  and  the  magnets  are  disturbed,  causing 
the  switch  to  move  to  the  desired  position. 
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OIL  ENGINE  CENTRAL  STATION. 

A  radical  departure  from  existing-  central  station  plants  is 
afforded  by  the  new  electric  light  plant  at  Jewett  City,  Conn.,  a 
town  of  about  3,000  inhabitants.  The  new  plant,  which  was 
started  about  the  middle  of  July,  has  the  distinction  of  being  the 
first  central  station  in  the  United  States  to  adopt  the  Diesel  oil- 
burning  engine  as  its  source  of  motive  power .'^  and  represents  an 
interesting  example  of  elimination — no  boilers,  slacks,  coal  bins, 
stokers,  economizers,  or  heaters  bemg  necessary.  Compactness 
is  the  key-note  of  the  whole  design.  Until  the  new  plant  was 
started,  Jewett  City  was  lighted  electrically  bya6o-k.w.  West- 
inghouse  2,200-volt  60-cycle  single-phase  alternator  driven  by 
water-power  at  the  Aspenock  Bleachery.  The  claims  made  for 
the  Diesel  engine  convinced  the  town  authorities  that  a  new 
station  could  be  operated  with  profit,  and  the  result,  says  H.S. 
Knowlton,  in  the  American  Electrician,  represents  one  of  the 
most  advanced  types  of  small  lighting  plants  to  be  found  in  the 
East. 

The  power  station  is  located  on  the  west  bank  of  the  Pachaug 
River.  A  small  brick  chimney  about  8  ft.  high  carries  away  the 
products  of  combustion  discharged  from  the  engine  cylinders  ; 
before  entering  the  chimney,  the  exhaust  gases  pass  through  a 
muffler. 

The  oil  supply  for  the  engine  is  drawn  from  two  storage  tanks 
set  underground  near  the  station.    Their  combined  capacity  is 


Cross-Section  View  of  Generatinc  Room. 


6,500  gallons.  The  oil,  which  is  crude,  is  brought  to  the  plant  in 
tank  wagons  holding  640  gallons,  and  costs  4'6  cents  per  gallon 
delivered.  It  is  pumped  from  the  main  tanks  to  a  vertical  tank 
holding  40  gallons,  and  from  this  tank  it  is  supplied  to  the  engines- 

The  generating  plant  consists  of  two6o-k.w.  Westinghouse 
single-phase  2,200-volt  60-cycle  alternators,  belt-driven  by  two 
75-b.h.p.  triple-cylinder  Diesel  oil  engines,  of  the  vertical  marine 
type.  The  engine  cylinders  are  all  15  in.  stroke  and  10  in. 
diameter.    The  i.h.p.  of  each  engine  is  about  100. 

The  engines  constitute  the  most  interesting  feature  of  the  plant 
and  were  built  for  the  American  Diesel  Engine  Co.,  of  New  York, 
by  the  International  Power  Co.,  of  Providence,  R.  I.  They 
operate  on  the  well-known  Otto  cycle  of  admission,  compression, 
combustion,  expansion  and  exhaust,  but  differ  radically  from 
ordinary  gas  and  oil  engines  in  the  character  of  the  combustion. 
This  is  not  of  explosive  character,  but  is  steady  combustion  at 
high  compression  temperatures.  During  the  compression  stroke 
the  cylinder  contains  air  only,  and  the  temperature  due  to  com- 
pression ignites  the  combustible  charge  without  the  need  of 
electric  spark  or  ignition  tube  apparatus.  The  clearance  is 
about  7  per  cent,  of  the  cylinder  volume,  and  the  combustion  of 
the  vaporized  oil  does  not  increase  the  pressure  caused  by  the 
compression.  The  cylinders  are  symmetrically  mounted  on  the 
engine  housing  and  drive  a  single  shaft  through  cranks  having 
120%  displacement. 

The  valve  operating  cams  are  on  the  usual  secondary  shaft 
driven  by  the  main  shaft  through  an  intermediate  gear.  The 
admission  and  exhaust  valves  are  driven  by  two  of  these  cains. 
The  movement  of  the  admission  valve  particularly  is  very  slight. 
The  oil  is  driven  into  the  cylinders  by  compressed  air  through  a 
series  of  perforated  brass  washers,  and  enters  the  cylinders  in 
the  form  of  a  fine  spray;  an  auxiliary  air  compressor,  driven  by 


belt  from  the  engine,  supplies  the  air  for  this  purpose.  The  air 
which  supports  the  combustion  is  drawn  into  the  cylinder 
through  an  automatic  mushroom  valve,  and  is  compressed  on  the 
up  stroke  to  between  450  and  525  lbs.  pressure  per  square  inch, 
corresponding  to  a  temperature  of  about  1,000%  Fahr.  The  fuel 
valve  is  open  for  about  one-tenth  of  the  working  stroke,  and  the 
fuel  is  let  in  and  consumed  during  the  whole  or  a  part  of  this 
period  as  determined  by  the  action  of  the  governor.  At  the  ter- 
mination of  the  fuel  supply,  the  resulting  gases  of  combustion 
work  expansively  during  the  remainder  of  the  stroke.  The 
combustion  is  singularly  complete  on  account  of  the  large  quan- 
tity of  oxygen  in  the  cylinder  at  the  beginning  of  the  working 
stroke.  Any  grade  of  crude  or  fuel  oil  may  be  employed  in 
the  engine. 

The  fuel  oil  is  delivered  to  the  fuel-admission  valve  by  a  pump 
driven  from  the  cam  shaft.  One  pump  cylinder  is  provided  for 
each  of  the  main  cylinders,  and  behind  each  is  a  by-pass  valve, 
which,  when  open,  allows  the  oil  to  flow  again  to  the  suction  side 
of  the  pump  instead  of  to  the  fuel  valves.  The  length  of  time 
that  these  by-pass  valves  are  open  is  controlled  by  the  governor, 
which  is  of  the  centrifugal  "  Begtrup  "  type.  The  by-pass  valves 
are  opened  by  three  arms  pivoted  at  one  end  on  a  shaft  which  the 
governor  raises  or  lowers.  These  arms  are  operated  by  con- 
necting rods  driven  by  eccentrics  on  the  pump-driving  shaft.  By 
a  link  connection,  the  governor  collar  thus  increases  or  lessens 
the  distance  between  the  top  of  the  by-pass  valve  rods  and  the 
arms  which  open  them.  Upon  the  relative  distance  between  the 
top  of  each  valve  rod  and  its  corresponding  arm  depends  the 
length  of  time  the  valves  are  open  and  the  consequent  duration 
of  oil  supply  for  combustion  purposes. 

After  the  fu:l  valve  closes,  the  gases  work  expansively,  and  the 
atmospheric  and  terminal  pressures  differ  but  little.  The  effect 
of  the  compressed  air  used  to  inject  the  fuel  is  inappreciable. 
The  admission  valve  is  open  a  constant  length  of  time,  but  the 
fuel  supply  is  controlled  by  the  governor  as  just  described,  so 
that  only  at  full  loads  is  it  injected  into  the  cylinder  during  the 
entire  period  that  the  valve  is  open.  It  has  been  staled  that  the 
tliermal  efficiency  of  the  Diesel  engine  runs  as  high  as  38  per 
cent. 

In  general  outward  appearance  the  engine  resembles  the 
ordinary  marine  type  of  steam  engine.  The  connecting-rod  is 
carried  directly  on  a  pin  inside  the  piston,  as  usual  in  single-acting 
engines.  The  reciprocating  parts  are  all  enclosed  within  the 
engine  housing,  which  is  fitted  with  detachable  plates  for  easy 
access.  Lubrication  is  automatic,  a  large  oil  well  in  the  lower 
part  of  the  housing  doing  service  as  a  bath  into  which  the  con- 
necting-rod crank  end  plunges  at  every  revolution.  Double  fly- 
wheels are  provided  for  each  engine  in  addition  to  the  driving 
pulley. 

The  engines  are  started  by  compressed  air  from  auxiliary 
reservoirs,  which  are  filled  by  the  engine-driven  compressor 
already  mentioned.  The  attendant  opens  a  starting  valve  which 
admits  compressed  air  to  drive  the  piston  for  two  or  three  revolu- 
tions, after  which  the  compression  in  the  cylinder  is  sufficient  to 
ignite  the  charge;  the  starting  cam  is  thrown  out  of  action  auto- 
matically as  soon  as  the  attendant  throws  in  the  ad.nission  and 
exhaust  valve  mechanism.  Enough  air  is  always  stored  in  these 
reservoirs  to  enable  the  plant  to  start  w'th  ease. 

The  economy  of  operation  shown  by  the  Diesel  engine  is  of  in- 
terest. The  machines  in  the  new  plant  are  guaranteed  to  operate 
on  o'47  lb.  of  oil  per  brake  horse-power  hour  at  full  load,  and  on 
o"5  lb.  oil  per  brake  horse-power  hour  from  friction  load  to  full 
load.  With  oil  at  4*6  cents  per  gallon,  this  means  about  i  cent 
per  kilowatt-hour,  including  wages  and  supplies,  the  attendance 
required  being  very  small. 


The  Armstrong  Light  &  Power  Company  has  been  incorporat- 
ed at  Armstrong,  B.C. 

A  by-law  authorizing  the  city  council  of  Calgary,  X.W.T.,  to 
/  build  and  operate  its  own  electric  light  plant  was  defeated  by 
Leight  votes. 

Papers  were  signed  on  September  12  by  vvhicli  the  Kakaboka 
Land  &  Electric  Company  agrees  to  sell  power  to  the  town  of 
Fort  U  illiam,  Ont.,  in  any  quantity  at  $18  per  horse  power  per 
annum.  The  company  will  begin  its  work  in  one  huntlred  days, 
and  it  agrees  to  have  developed  and  to  deliver  to  the  town  5,000 
horse  power  within  1  wo  years.  Tlu- city  reiains  its  franchise  of 
light  and  water. 
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On  going  into  the  various  small 
Conduit  Wiring.  power  houses  dotted  throughout 
the  country,  and  also  those  en- 
gine rooms  containing  dynamos,  one  is  struck  by  the 
poor  appearance  made  by  the  wiring.  This  is  in  the 
main  due  to  the  tact  that  it  has  been  put  in  on  open 
knobs,  instead  of  in  moulding,  or  better  still  in  conduit. 
Many  purchasers  have  the  good  sense  to  spehd  a  little 
extra  money  to  purchase  apparatus  with  a  good  finish 
and  of  pleasing  lines,  but  spoil  the  whole  effect  by  open 
wiring,  which,  while  perhaps  not  cheap,  can  never 
equal  the  appearance  of  concealed  work.  Besides  this 
question  of  looks  there  are  also  the  items  of  reliability 
and  safety,  which  are  really  more  important.  Wiring 
protected  by  conduit  is  safe  from  all  ordinary  causes  of 
disturbance,  and  consequently  the  service  is  more 
likely  to  be  uninterrupted.  The  extra  cost  on  the  total 
plant  is  practically  negligible;  why  not  put  in  what  is 
absolutely  the  best? 


As  is  well  known  by  those  who 
^    A  New  Lamp.        have  interested  themselves  in  the 

subject,  the  light-giving  power  of 
an  incandescent  lamp  decreases  with  age,  and,  while  the 
current  consumption  also  falls,  the  two  do  not  change  in 
proportion.  That  is,  the  candle  power  falls  off  much 
faster  than  the  current;  in  other  words,  the  efficiency 
decreases  as  the  lamp  gets  older.  The  argument  is 
sometimes  put  forth  that  if  the  lamp  is  lighting  the 
place  required,  and  is  taking  if  anything  less  current 
than  at  first,  why  disturb  it  ?  The  answer  is  obvious 
after  a  little  thought;  if  the  decreased  light  which  you 
are  obtaining  is  sufficient  for  your  purposes,  why  not 
put  in  a  new  lamp  ot  that  power,  but  which  will  give  it 
you  with  less  current  consumption  than  your  old  one  ? 
The  question  is  considered  so  important  by  many 
central  stations  that,  in  addition  to  purchasing  their 
lamps  under  the  most  rigid  tests  and  specifications  as 
to  maintenance  ot  life,  they  regularly  visit  their  various 
customers  and  remove  those  lamps  which  show  less 
than  a  certain  predetermined  minimum  of  light.  Recog- 
nizing the  growing  demand  for  this  system  of  lamp 
renewal,  the  Bryan-Marsh  Company,  of  New  York, 
are  now  placing  on  the  market  an  article  which  is  an 
entirely  new  departure .  in — this  line,  namely,  a  lamp 
which  will  automatically  extinguish  itself  after  its 
candle  power  has  fallen  to  a  certain  fixed  point.  As  at 
present  constructed  the  apparatus  is  arranged  to  go  out 
when  its  candle  power  has  fallen  to  about  eighty  per 
cent,  of  the  original,  which  takes  place  under  ordinarilv 
good  voltage  regulation  in  about  800  hours.  The 
device  is  a  decided  novelty,  and  its  progress  will  be 
viewed  with  great  interest  by  all  those  who  have  to  do 
with  the  manufacturing  or  operating  of  incandescent 
lamps. 
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The  question  of  the  cost  of  elec- 
Enclosed  Fuses,     trical    installations  is  one  which 

naturally  and  rightly  is  given 
prominence  when  deciding  upon  the  style  and  quality 
of  the  material  to  be  installed.  On  the  other  hand,  it 
is  far  from  good  policy  to  cut  the  cost  of  this  down  to 
the  lowest  practicable  limit  by  putting  in  the  cheapest 
possible  material.  Such  a  course  is  almost  certain  to 
mean  that  the  labor  will  be  of  a  corresponding  grade,  and 
that  the  two  between  ihem  will  make  a  completed  in- 
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stallation  presenting  chances  of  dangerous  shocks  and 
fire  risks  which  a  but  slightly  greater  investment  would 
have  totally  eliminated.  Particularly  is  this  the  case 
with  fuses,  which  so  often  are  still  put  in  of  the  old 
open  type,  without  cabinets  or  other  enclosing  device , 
many  times  without  even  a  porcelain  or  mica  cover. 
That  immediately  below  them  are  piles  and  piles  of 
the  most  highly  inflammable  material  makes  apparently 
no  difference  whatever.  This  construction  was  excus- 
able perhaps  when  there  was  nothing  better  to  be  had, 
but  the  enclosed  fuse  is  to-day,  and  has  been  for  some 
time,  ready  to  supply  the  demand.  True,  it  has  come 
rapidly  to  the  front,  but  it  is  now  a  standard  piece  of 
apparatus,  thoroughly  reliable  in  its  protective  powers, 
and  a  great  step  in  advance  towards  lessening  the 
chances  of  fires.  Surely  nobody  can  afford,  for  the 
comparatively  slight  difference  th;re  is  in  the  cost,  to 
put  in  the  open  style  when  the  other  can  be  obtained. 
A  few  dollars  may  mean  the  prevention  of  a  fire,  cheap 
insurance,  for  no  insurance,  however  heavy,  really 
pays  the  total  loss  when  you  take  into  consideration 
the  interruption  to  the  service  with  its  consequent  loss 
of  revenue  and  other  accompanying  worries. 


The  choice  of  frequency  in  at- 
Choice  of  Frequency,  tenating  Current  plants  is  a  most 

important  question,  involving  as 
it  does  in  some  cases  almost  the  success  or  failure  of 
the  installation,  and  can  only  be  decided  upon  after  a 
full  consideration  of  the  points  pertaining  to  the  equip- 
ment and  the  uses  to  which  it  is  to  be  put.  Fortunately, 
there  are  in  this  country  but  a  few  standard  frequencies, 
and  almost  all  plants  use  one  or  the  other,  though  this 
is  far  from  true  as  regards  European  practice,  where 
almost  every  conceivable  periodicity  is  to  be  found  at  one 
plant  or  another.  The  standard  high  frequencies  used 
here  to-day  are  133  and  125  cycles,  in  which  event  the 
generators  are  nearly  always  small,  200  k.w.  or  less, 
and  are  belt  driven  or  direct  connected  to  high  speed 
water  wheels;  parallel  operation  when  direct  connected 
to  engines  is  seldom  or  never  attempted.  The  line 
reactance  is,  of  couse,  very  heavy,  which  means  that 
secondary  networks  must  be  small  and  the  length  of 
runs  short.  Transformers,  as  a  general  rule,  are 
smaller  and  lighter,  and  therefore  more  efficient  and 
less  costly,  the  higher  the  frequency.  Induction  motors 
cf  these  periodicities  operate  usually  at  higher  speeds 
than  those  run  on  the  lower  frequency  circuits,  and  are 
mostly  single  phase.  If  equipped  with  condensers  the 
power  factor  is  extremely  good.  Synchronous  motors 
and  rotaries  of  these  frequencies  are  but  seldom  en- 
countered, there  being  great  liability  to  hunting  ex- 
cept under  the  most  favorable  circumstances.  Besides 
this,  the  high  commutator  speeds  and  the  short  neutral 
space,  due  to  the  close  grouping  of  the  poles,  render 
the  latter  machine  an  almost  commercial  impossibility. 
Incandescent  lamps  are,  of  course,  perfectly  satisfac- 
tory, as  is  arc  lighting,  though  in  the  latter  case  the 
power  factor  decreases  as  the  frequency  rises,  and  vice 
versa,  the  effect,  however,  being  practically  negligible 
To  sum  up  the  question,  there  is  virtually  no  reason 
for  further  installations  of  these  periodicities,  unless  it 
be  to  match  apparatus  already  m  place. 

The  next  lower  frequencies  standard  in  this  country 
are  those  of  60  and  6673  cycles,  7200  and  8000  alter- 


nations, which  are  classed  among  the  low  periodicities. 
They  are  those  most  generally  used  for  lighting  where 
power  is  also  a  necessity.  Incandescent  lamps  are,  of 
course,  most  satisfactory  when  operated  from  circuits 
of  this  type,  as  are  also  arc  lamps,  the  power  factor 
being  slightly  higher  than  with  125  or  133  cycles. 
They  are  also  very  suitable  for  induction  motors  and 
fair  for  those  of  the  synchronous  type  and  for  rotaries, 
though  in  the  latter  case  the  objections  of  a  short 
neutral  and  high  commutator  speeds  are  still  very 
prominent.  The  hunting  of  synchronous  motors  has 
also  to  be  carefully  guarded  against.  As  was  noted 
when  speaking  above  of  transformers,  their  size  and 
cost  increase  with  a  decrease  in  the  frequency,  a  general 
rule  obtaining  for  all  periodicities.  The  reactance  of 
wiring  is  not  so  pronounced,  though  still  quite  large  if 
the  heavier  sizes  are  used,  which  makes  it  desirable  to 
keep  to  the  smaller  gauges,  especially  if  the  runs  are 
long.  Parallel  operation  is  quite  satisfactory  when 
engine  driven  through  belts,  or  with  any  style  of  water 
wheel  drive.  When  direct  connected  to  engines  the 
latter  must  govern  within  fairly  close  limits  to  prevent 
hunting. 

Next  below  60  cycles  comes  the  frequency  of  40,  a 
periodicity  used  for  motor  work  where  some  lighting  is 
a  necessity,  and  it  is  desired  to  provide  for  it  with  the 
least  possible  complication  and  outlay.  The  line  drop 
is  naturally  not  so  great  as  at  the  higher  alternations, but 
is  still  considerable,  being  10  to  30  per  cent,  greater 
than  the  actual  loss,  depending  on  the  size  of  the  con- 
ductors used.  Induction  motors  get  heavier  as  the 
frequency  decreases,  but  on  the  other  hand  the  power 
factor  is  improved,  and  the  possible  maximum  output, 
or  the  breaking  down  point,  is  higher.  Synchronous 
motors  begin  to  get  more  stable,  so  that  the  require- 
ments of  engines  for  driving  direct  are  not  so  severe, 
either  on  this  point  or  on  the  question  of  parallel 
operation.  The  same  will  apply  to  rotary  converters, 
which  also  show  better  commutation.  For  lighting 
this  frequency  is  satisfactory,  though  flickering  begins 
to  make  its  appearance  on  the  higher  voltage  incan- 
descent lamps,  and  also  in  indoor  arc  lightmg. 

The  remaining  standard  frequency  is  25  cycles,  built 
in  large  and  heavy  units  for  power  work,  being  always 
one  of  the  multiphase  systems,  usually  the  three  phase. 
Induction  motors  get  heavier,  in  accordance  with  the 
general  rule,  but  the  power  factors  are  better. 
Synchronous  motors  are  most  satisfactory,  provided, 
of  course,  that  the  conditions  are  reasonably  suited  to 
this  type  of  machine,  as  are  also  rotary  converters, 
which  can  be  built  with  most  excellent  constants. 
Incandescent  lighting  is  practically  prohibited,  except 
with  poor  efficiency  lamps  of  low  voltage,  and  arc 
lighting  is  almost  entirely  out  of  the  question.  Parallel 
operation  is  of  course  entirely  satisfactory,  all  descrip- 
tions of  drive  and  prime  movers  being  coupled  in 
together,  the  requirements  for  even  direct  connected 
engine  work  being  much  less  severe. 

A  new  2,000  light  jj-enerator  will  be  added  to  the  electric 
lijrht  plant  at  Guelph,  Ont.,  which  has  recently  been  taken 
over  by  the  corporation. 

The  power  house  a(  Hanlan's  Island,  Toronto,  was  totally  de- 
stroyed by  fire  on  September  25th.  The  plant  was  used  exclu- 
sively for  lightinj^  purposes,  and  tog^ether  with  building",  was 
W'orth  about  $50,000. 
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THE  CURTIS  STEAM  TURBINE. 
That  steam  turbines  will  before  long  come  into  g-enerai  use 
woulil  seem  to  be  clearly  imlicated  by  the  advance  that  has  been 
made  in  that  direction  during  the  past  few  years.  The  strong- 
est point  of  the  steam  turbine,  no  doubt,  is  its  efficiency  in  opera- 
tion, it  being  claimed  that  it  will  operate  as  economically  at  half 
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Diagram  of  Curtis  Turbine  in  Its  Latest  Form. 

load  as  at  full  load.  In  a  paper  read  by  Mr.  W.  R.  Emmet  at  the 
recent  meeting  of  the  American  Street  Railway  Association,  the 
author  presents  some  interesting  features  concerning  the  Curtis 
steam  turbine,  the  right  to  build  which  in  Canada  has  been 
acquired  by  the  Canadian  General  Electric  Company. 

The  General  Electric  Company,  of  Schenectady,  N.  Y.,  have 
erected  a  large  addition  to  their  works  to  be  devoted  entirely  to 
turbine  manufacture.  They  have  recently  installed  a  5,000  kilo- 
watt Curtis  turbine  in  the  new  station  of  the  Commonwealth 
Electric  Company  in  Chicago.  The  design  of  this  particular  tur- 
bine embodies  many  radical  changes  as  compared  with  other  en- 
gines, turbines,  or  machines  of  any  character.  The  shaft  is  ver- 
tical ;  the  whole  weight  of  the  revolving  part  is  borne  by  an  oil 
film  delivered  by  a  pressure  pump  to  the  lower  bearing  ;  the  de- 
livery of  steam  to  turbine  is  controlled  through  a  system  of  elec- 
trically operated  individual  valves  worked  by  a  small  controller, 
something  after  the  manner  of  multiple-unit  train-control  system; 
the  centrifugal  governor  moves  the  controller.  The  revolving 
field  is  mounted  upon  the  same  shaft  with  the  turbine  wheels,  and 
the  stationary  portion  of  the  generator  is  supported  by  the 
stationary  portion  of  the  turbine,  the  whole  building  up  into  the 
general  form  of  a  vertical  cylinder  about  25  feet  higli  and  about 
14  feet  in  diameter.  The  total  weight  of  the  turbine  and  gener- 
ator is  about  400,000  pounds,  and  its  capacity  is  5,000  kilowatts 
at  full  load.  It  is  capable  of  running  at  about  75  per  cent,  over- 
load condensing  and  at  nearly  full  load  non-condensing. 

Mr.  Emmet  says  further  :  The  question  as  to  why  the  vertical- 
shaft  design  was  adopted  for  this  unit  has  often  been  raised  and 
many  doubts  and  criticisms  concerning  it  have  been  expressed. 
It  is  not  easy  to  explain  all  the  reasons  which  led  up  to  its 
adoption,  but  it  may  be  said  that  the  compactness  and  simplicity 
of  this  unit,  which  are  its  most  marked  characteristics,  are 
largely  due  to  the  merits  of  this  design.  With  the  vertical-shaft 
arrangement  all  lateral  strain  is  removed  from  the  bearings  which 
align  the  shaft  and  all  deflection  of  the  shaft  is  avoided  with  a 
minimum  number  and  length  of  bearings.  In  the  vertical  design 
the  space  between  wheels  is  reduced  to  a  minimum,  the  support- 
ing structure  is  perfectly  symmetrical  and  cannot  be  in  any  way 
distorted  or  put  out  of  line  either  by  mechanical  or  steam-pressure 
strains  or  by  the  effects  of  expansion. 

Thr  oil-pressure  step  bearing  at  the  foot  of  the  shaft  supports 
the  whole  revolving  element  in  a  balanced  position  by  perfectly 
symmetrical  suspension  and  preserves  the  exact  relation  of  level 
between  the  stationary  and  revolving  parts.  As  long  as  this  step 
bearing  fills  its  functions,  a  multitude  of  mechanical  difficulties 
and  uncertainties  are  overcome. 


At  the  time  this  design  was  adopted  there  was  no  good  pre- 
cedent for  the  support  in  this  manner  of  such  a  weight  operating 
at  so  high  a  speed,  and  there  were  many  predictions  of  failure, 
examples  being  quoted  where  similar  methods  had  tailed  with 
waterwhecis  and  other  machines.  It  seemed  clear,  however, 
that  with  proper  arrangements  the  operation  of  this  bearing  must 
be  stable  and  reliable,  and  since  forced  lubrication  was  necessary 
to  success  in  any  case,  it  seemed  advisable  to  put  it  where  it 
would  accomplish  the  greatest  number  of  good  results. 

Experience  with  a  number  of  machines  has  fully  justified  our 
decisions  in  this  connection.  The  bearings  have  run  perfectly 
with  an  inappreciable  amount  of  friction,  and  when  properly 
supplied  with  oil  operate  with  perfect  steadiness  and  regularity. 
In  one  respect  these  bearings  have  agreeably  surprised  us,  that 
\<,  they  have  been  much  less  injured  by  stoppages  of  oil  than  we 
expected.  In  the  course  of  our  experiments  imperfect  pumping 
arrangements  have  been  used,  and  repeated  failures  of  the  oil 
flow  have  been  experienced,  but  in  no  case  has  any  damage  to 
the  machine  resulted.  Even  the  cast-iron  blocks  which  constitute 
the  step  bearing  are,  as  a  rule,  not  destroyed.  Our  experience 
has  been  that  they  cut  and  heat  when  the  oil  supply  is  removed, 
but  in  all  cases  the  surfaces  have  ground  themselves  to  an 
operating  condition  after  the  oil  flow  is  renewed  so  that  the 
machine  could  be  continued  in  operation.  This  might  not  always 
be  the  case,  but  it  seems  quite  certain  that  the  damage  could 
never  be  as  serious  as  that  which  would  result  from  a  failure  of 
the  lubrication  system  where  heavy  weights  are  carried  on  high- 
speed horizontal  bearings. 

In  our  newer  machines  we  are  providing  a  heavy  stationary 
collar  below  the  lowest  wheel  which  can  be  used  to  support  the 
wheels  in  case  the  step  bearing  is  removed  and  which  would 
serve  as  a  break  to  bring  the  machine  to  rest  in  case  the  step 
bearing  should  cut  enough  to  allow  the  wheels  to  settle  to  a 
dangerous  degree.  Our  experience  has  been  that  there  is  very 
little  tendency  to  settlement  of  the  shaft  in  case  of  such  cutting, 
and  this  latter  function  of  the  collar  will  presumably  seldom  be 
called  into  requisition. 

The  oil  for  step  bearings  and  also  for  the  upper  bearings  of 


3,000  K.W.  Curtis  Turbine  Direct-Connected  to 
Generator. 

machines  is  delivered  by  a  small  electrically  driven  pump,  which 
operates  continuously  from  the  exciter  circuit.  In  most  of  the 
large  plants  where  we  are  installing  turbines  we  have  recom- 
mended in  addition  to  these  electrical  pumps,  a  weighted  ac- 
cumulator, with  steam  pump  arranged  to  keep  if  full  automatically. 
This  accumulator  with  its  steam  pump  affords  an  automatic 
reserve  for  the  lubricating  system.  Its  capacity  is  such  that 
there  would  be  ample  time  to  shut  down  the  units,  even  if  every- 
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thing  in  the  station  should  be  stopped  by  the  bursting  of  a  boiler 
or  steam  pipe. 

One  important  matter  in  connection  with  the  intorduction  of 
our  turbines  has  been  the  establishment  of  proper  condensing 
facilities  in  order  that  the  great  benefits  of  high  vacuum  might 
be  realized  to  the  greatest  possible  extent.  In  turbines  which  we 
have  te!.ted  the  steam  consumption  has  been  reduced  from  six  to 
seven  per  cent,  for  every  additional  inch  of  vacuum  above  25 
inches.  Such  a  reduction  is,  of  course,  very  important  and 
justifies  large  expenditures  upon  condensing  apparatus.  The 
fact  that  the  turbine  may  be  better  than  a  condensing  engine 
with  equal  vacuum  must  not  be  considered  a  reason  for  assuming 
that  a  condenser  which  is  good  enough  for  the  engine  is  also 
good  enough  for  the  turbine.  The  selection  of  condensing  facil- 
ities should  be  governed  by  the  economic  possibilities. 

We  have  recently  designed  for  some  of  our  large  new  turbines 
surface  condensers  which  themselves  constitute  the  base  and  sup- 
porting structure  of  the  machine.  These  condensers  are  of  very 
ample  cooling  surface  and  so  arranged  that  the  maximum  degree 
of  vacuum  is  obtainable  with  a  given  amount  of  water.  One 
feature  of  our  turbine  which  is  very  advantageous  in  obtaining 
a  high  vacuum  is  that  it  can  be  easily  so  arranged  that  the  air 
leakage  is  reduced  to  zero.  The  two  points  where  the  shaft 
passes  through  the  casing  are  fitted  with  packings  which  are 
kept  sealed  by  steam.  Another  advantage  is  that  there  is  no 
oil  in  the  steam,  and  consequently  that  the  exterior  of  condenser 
tubes  is  kept  perfectly  clean.  Several  turbines  with  condenser 
bases  are  now  being  built,  and  it  is  probable  that  there  will  be  a 
large  production  of  machines  of  this  type. 

I  have  mentioned  above  that  no  oil  comes  in  contract  with  the 
steam  in  these  turbines,  and  I  need  hardly  call  attention  to  the 
great  importance  of  this  fact.  The  condensed  wafer  can  be  de- 
livered directly  back  to  the  boilers,  and  all  possibility  of  trouble 
in  boilers  from  oil,  dirt  or  scale  is  eliminated.  Even  in  plants 
where  feed  water  is  good  and  cheap,  this  constitutes  a  great  ad- 
vantage, since  a  considerable  amount  of  heat  is  saved  by  using 
the  condensed  steam  on  account  of  its  higher  temperature. 
There  is,  however,  no  such  a  thing  as  perfectly  pure  and  clean 
natural  water,  and  there  are  few  boilers  that  in  their  average 
working  condition  are  perfectly  clean.  Cleanliness  in  boilers  im- 
proves circulation  and  evaporation,  prolongs  life  and  constitutes, 
therefore,  a  very  distinct  and  definite  advantage. 


THE  AMERICAN  STREET  RAILWAY  ASSOCIATION. 

The  twenty-second  annual  convention  of  the  American  Street 
Railway  Association  opened  at  Saratoga  Springs,  N.  Y.,  on 
September  2nd.  In  the  absence  of  the  president,  Mr.  W.  Caryl 
Ely,  the  vice-president  occupied  the  chair,  and  delivered  an 
address  full  of  timely  suggestions.  He  stated  that  according  to 
the  last  United  States  census  report,  there  were  on  June  30, 
1902,  in  the  United  States  987  companies,  owning  and  operating 
22,589  miles  of  single  track,  upon  which  were  transported  in  that 
year  more  than  four  and  one-half  billion  passengers,  by  the  use 
of  more  than  one  and  one-quarter  million  of  horse-power.  The 
aggregate  mileage  run  by  the  cars  used  in  these  operations  ex- 
ceeded one  billion  miles.  Referring  to  the  possibilities  of  inter- 
urban  electric  railroads,  he  stated  that  there  are  now  nearly  100 
companies  throughout  the  country  engaged  in  tlie  handling  of 
freight  and  express  business,  and  there  are  possibly  many  more 
which  contemplate  engaging  in  this  work.  There  had  been  an 
improveinent  in  station  equipment  and  distributing  systems,  as 
well  as  in  the  character  of  the  rolling  stock.  In  this  connection 
he  pointed  out  that  the  Union  Traction  Company,  of  Philadel- 
phia, contemplated  an  installation  often  5,000  kilowatts  in  steam 
turbines.  Alluding  to  the  possible  development  of  a  single-phase 
motor  for  interurban  railway  service,  he  stated  that  up  to  the 
present  time  no  reliable  information  had  been  available,  and  the 
electric  railway  engineers  were  still  dependent  upon  the  direct- 
current  motor  for  interurban  as  well  as  city  work. 

In  a  paper  on  "Steam  Turbines,"  Mr.  W.  L.  R.  Emmett  pre- 
sented valuable  data  regarding  the  development  of  that  type  of 
steam  generator.  The  paper  was  followed  by  an  interesting  dis- 
cussion, in  which  Mr.  John  I.  Beggs,  of  Milwaukee,  referred  to 
the  gas  engine  as  a  new  power  which  may  as  far  surpass  the 
steam  turbine  as  the  steam  turbine  surpasses  the  reciprocating 
engine  at  least  so  far  as  the  matter  of  economy  goes.  If  the 
predictions  made  for  the  gas  engine,  in  using  gas  now  produced 
as  by-products,  or  in  using  the  ordinary  illuminating  gas,  or 
producer  gas  from  plants  installed    in    connection  with  steam 


plants,  were  carried  out,  it  would  be  possible  to  cut  the  cost  of 
a  kilowatt  of  current  no  matter  how  high  the  economy  of  the 
plant  may  be — it  could  be  cut  in  half  and  possibly  reduced  two- 
thirds  in  cost.  He  regarded  this  as  an  important  question.  A 
large  engine  building  concern  of  the  United  States  had  recently 
acquired  the  right  to  build  the  Nurenburg  gas  engine  and  pro- 
posed to  have  one  of  these  engines  installed  in  St.  Louis  twelve 
months  hence.  Where  the  cost  of  coal  is  such  a  factor  that  con- 
sumers are  paying  $3.50  per  ton  for  screenings, where  four  years 
ago  it  could  be  obtained  for  $1.70,  it  was  easy  to  appreciate  any 
device  which  would  bring  down  the  cost  of  producing  steam. 

The  chairman  alluded  to  the  fact  that  in  the  new  plant  of  the 
Lackawanna  Steel  Company  at  Buffalo,  by  apparatus  quite 
simple  in  its  nature,  the  escaping  gases  from  stacks  of  the  blast 
furnaces  and  the  ovens  are  recovered,  washed  and  conducted  to 
the  engine  room,  where  they  are  used  as  fuel,  costing  nothing  to 
the  plant,  yet  supplying  fuel  for  an  installation  of  40,000  horse 
power  of  gas  engines. 

Other  interesting  papers  submitted  during  the  convention  were: 
"  Electrical  Welded  Joints,"  by  William  Pestell,  superintendent 
of  motive  power  and  machinery  of  the  Worcester  Street  Railway 
Company;  "The  Maintenance  and  Distribution  of  Alternating 
Current  for  Large  Cities,"  by  Richard  McCulloch  ;  "  The  Evils  of 
Maintenance  and  Champerty  in  Personal  Injury  Cases,"  by 
Michael  Brennan,  Counsel  of  the  Detroit  United  Railway;  "Train 
Orders  and  Tram  Signals  on  Interurban  Roads,"  by  C.  A.  Coons, 
superintendent  of  transportation  International  Railwaj  Company, 
Buffalo;  "  Freight  and  Express  on  Electric  Railways,"  by  J.  B. 
McCleary,  manager  of  the  railway  department  of  the  Birmingham 
Railway  Light  &  Power  Company,  Birmingham,  Ala.;  "The 
Right  of  Way,"  by  H.  H.  Vreeland,  president  of  the  Interurban 
Street  Railway  Company  of  New  York;  and  "  Comparative 
Merits  of  Single  and  Double-Truck  Cars  for  City  Service,"  by 
John  I.  Beggs,  Milwaukee  Electric  Railway  &  Light  Company, 
Milwaukee. 

The  question  of  changing  the  name  of  the  Association  to  the 
American  Electric  Railway  Association  was  referred  to  the 
Executive  Committee,  who  will  also  decide  the  matter  of  the 
next  meeting  place.  The  secretary  reported  the  membership  to 
include  206  companies. 

The  Canadian  delegates  to  the  convention  were  as  follows  : 
C.  K.  Green,  W.  T.  Marlatt,  Hamilton  Electric  Light  &  Cataract 
Power  Company;  P.  J.  Myles,  Westinghouse  Traction  Brake  Co., 
Hamilton;  E.  McKenzie,  Toronto  Railway  Company  ;  B.  B. 
Jenkins,  Revolving  Sander  Company,  Toronto  ;  F.  E.  McCollum, 
Momentum  Brake  Company,  Toronto  ;  G.  Stevenson,  Revolving 
Sander  Company,  Toronto  ;  J.  A.  Currie,  C.  E.  A.  Carr,  E. 
B.  Carrington,  London  Street  Railwa)'  Company;  T.  W.  Casey, 
H.  H.  Lockwood,  W.  G.  Ross,  Montreal  Street  Railway  Com- 
pany; H.  D.  Bayne,  Montreal,  Que.;  G.  U.  G.  Holman,  H.  H. 
Morse,  Levis  County  Railway  Company,  Quebec,  Que.;  W. 
Phillips,  R.  R.  Knox,  Winnipeg  Electric  Railway  Company. 


NEW  WESTINGHOUSE  OFFICES. 

The  New  York  offices  of  the  sales  organization  of  the  West- 
inghouse Electric  &  Manufacturing  Company,  consisting  of  the 
New  York  Sales  Department,  Department  "I",  the  Export 
Department,  and  the  General  Agent's  Office,  have  been  removed 
to  the  new  Hanover  Bank  Building,  corner  of  Nassau  and  Pine 
Streets.  The  new  offices  occupy  the  entire  seventeenth  floor  of 
this  building,  one  of  the  finest  and  best  equipped  office  buildings 
in  the  country,  where  the  arrangements  and  facilities  will  be  of 
the  best,  both  for  the  representatives  of  the  company,  and  the 
public  with  whom  they  do  business.  The  mail  address  of  the 
several  departments  of  the  sales  organization  in  New  York  will 
be  No.  II  Pine  Street. 

The  Executive,  Financial  and  Stock  Transfer  offices  will  remain 
on  the  fouth  floor  of  the  Equitable  building. 

The  present  organization  of  the  Westinghouse  Electric  & 
Manufacturing  Company  has  been  quartered  in  the  Equitable 
Building  since  1889,  but  the  rapid  and  material  increase  of 
business  has  made  the  above  move  necessary. 


A.  L.  and  G.  H.  Voucher,  electricians,  have  started  business 
in  Winnipeg. 

The  Board  of  Commissioners  of  Fort  William,  Out.,  will  ask 
for  an  additional  .$15,000  with  which  to  complete  the  improve- 
ments to  the  power  plant  controlled  by  Ih'e  corporation. 
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I    OLi;ST10NS  AND  ANSWERS  I 

"Kiiqiiirer"  :  W  oulii  you  be  kind  enough  to  give  me 
a  short  rule  for  remembering  the  different  sizes,  etc., 
of  wires,  supposing  one  had  not  got  a  table  handy  ? 

Ans. — We  are  not  sure  that  we  exactly  understand 
your  question,  ;^.jt  the  following  is  probably  what  you 
want.  Namely  :  Starting  with  No.  10  wire,  it  is  easy 
to  remember  that  the  diameter  is  100  mills  ('t  happens 
to  bo  the  square  of  10,)  and  that  therefore  the  circular 
millage  is  loox  ioo=  10,000  C.  M.  Further,  it  has 
a  resistance  of  i  ohm  per  1,000  feet.  The  weight  is 
the  onl\  oiki  i.|uaiitity  to  memorize,  being  31^^  lbs. 
per  thousand  teet,  bare.  For  the  other  sizes  it  is  easy 
to  remember  that  the  diameter  is  halved  every  sixth 
size  smaller,  and  as  the  circular  millage  is  the  square 
of  the  diameter,  the  former  is  halved  for  every  three 
sizes  decrease.  Further,  the  table  being  arranged  as 
a  geometrical  progression  with  a  ratio  of  1.26,  the  cir- 
cular millage  of  any  given  wire,  multiplied  by  1.26, 
will  give  the  circular  mills  of  the  next  larger  size.  It 
should  be  noted  that  the  above  is  true  only  of  the 
B.  &  S.  gauge  table,  and  that  the  data  given  on  No.  10 
wire  is  not  absolutely  correct,  though  sufficiently  so 
for  all  practical  purposes.  Weatherproof  wire  will 
average  25  to  ,-^5  per  cent,  heavier  than  bare,  depend- 
ing on  the  size  and  the  maker.. 

"Manufacturer"  :  We  have  a  compound  wound  dir- 
ect current  500  volt  motor  running  a  rock  crusher,  and 
it  frequently  stops  and  tries  to  run  the  other  way,  when 
it  blows  the  fuses  and  shuts  everything  down.  What 
is  the  trouble  and  how  can  we  remedy  it  ? 

Axs. — The  difficulty  is  due  in  all  probability  to  your 
having  the  series  coils  connected  so  as  to  oppose  the 
shunt  winding,  and  when  the  load  gets  heavy  they  are 
strong  enough  to  overcometheshuntand  thus  reverse  the 
polarity  of  the  field,  which  makes  the  armature  run  the 
other  way.  The  remedy  is  to  reverse  the  series  field 
connections. 


"  R.F.,"  Montreal  :  I  have  a  fan  which  is  to  deliver 
8800  cubic  feet  of  air  per  minute,  at  3  ozs.  pressure. 
Will  you  please  advise  me  the  size  of  motor  required  to 
drive  it,  showing  how  you  calculate  it? 

Ans. — The  horse  power  output  from  any  fan  is 
Vol.  of  air  in  cub.  ft.  per  min.  x  lbs.  pressure  x  144 

33000 
8800  X  3/16  X  144 

In  your  case  this  is  =7.2  horse  power. 

33000 

Assuming  that  the  fan  has  an  efficiency  of  80  per  cent, 
the  horse  power  input  into  the  Ian,  or  the  power  re- 

72  X  100 

quired  to  drive  it,  would  be  =  9  horse  power. 

80 

"  Engineer  "  :  What  is  an  automatic  engine  ?  I 
always  understood  it  to  be  one  which  had  a  governor 
on  it,  so  as  to  automatically  keep  the  speed  right. 

Ans. — The  explanation  which  you  give,  namely,  that 
any  engine  equipped  with  a  governor,  to  keep  the  speed 
at  the  required  point,  is  not  correct,  though  it  is 
popularly  held  to  be  so.      An  automatic  engine  is  one 


equipped  with  that  style  of  governor  which  automatic- 
ally changes  the  point  of  cut  off  of  the  steam  valve,  so 
as  to  adjust  the  supply  of  steam  to  the  work  to  be  done. 
Engines  which  are  provided  with  throttling  governors, 
usually  controlled  by  a  pair  of  fly  balls,  and  which  thus 
wire  draw  the  steam,  instead  of  cutting  it  off  com- 
pletely, are  not  automatic  engines. 

"Ned"  :  In  alternating  current  work  what  is  a 
reaction  machine,  a  commutator  motor  and  a  repulsion 
motor  ? 

Ans.- — A  reaction  machine  is  one  which  excites  itself 
by  the  reaction  of  the  currents  in  the  armature  upon  the 
field;  it  may  be  either  a  synchronous  motor  or  a  gener- 
ator. Alternating  commutator  motors  are  those  types 
which  contain  a  commutator,  .  as  opposed  to  those, 
such  as  the  synchronous  and  induction,  which  do  not. 
The  repulsion  motor  is  one  of  the  commutator  motors, 
and  gets  its  name  from  the  principle  employed  to  pro- 
duce rotation,  namely,  the  repulsion  existing  between 
the  field  and  armature  currents,  the  former  being 
energized  from  the  primary  circuit,  the  latter  being 
carried  through  brushes  hearing  on  the  commutator  and 
arranged  to  short  circuit  the  proper  coils  at  the  desired 
instant. 


"J.  M."  :  I  have  been  told  that  in  employing  a  syn- 
chronous motor  to  raise  the  power  factor  of  a  system, 
that  it  is  possible  to  put  such  a  machine  in  and  do  work 
with  it,  the  total  current  taken  by  the  plant  being  less 
when  the  machine  is  running  than  without  it.  Is  this 
possible,  and  if  so  what  is  the  explanation? 

Ans. — The  action  of  which  you  speak,  which  is  ap- 
parently impossible,  often  takes  place  when  to  a  circuit 
of  underloaded  induction  motors  there  is  added  an 
overexcited  synchronous  motor.  The  power  factor  in 
the  first  case  is  poor,  due  to  the  presence  of  large  lag- 
ging currents;  it  is  also  low  in  the  case  of  the  overexcited 
synchronous  moior,  but  the  current  is  leading.  The 
result  is  that  the  two  combine  to  form  a  third  current, 
the  new  load  on  the  system,  which  has  a  power  factor 
differing  from  both  its  components,  and  which  may  in 
certain  cases  be  less  in  amount  than  either  of  its  com- 
ponents. The  converse  of  this  proposition  is  equally 
curious,  namely,  that  you  can  shut  down  the  syn- 
chronous motor,  when  the  current  consumption  of  the 
system  will  immelJiately  rise. 

"Electrical  Contractor"  :  What  is  the  usual  rule  for 
installing  arc  lamps,  that  is,  how  do  you  calculate  how 
many  it  takes  to  light  a  certain  sized  building  ?  What 
is  the  best  kind  of  globe  to  use,  clear  or  frosted  ? 

Ans. — The  kind  of  building  will  affect  the  question 
very  materially,  but  for  ordinary  manufacturing  pur- 
poses a  450  watt  lamp  will  cover  200  to  250  square 
yards.  For  offices  and  stores  this  may  be  somewhat 
decreased.  On  the  other  hand,  for  outdoor  work  the 
area  is  very  much  greater,  being  figured  at  about  2000 
square  yards  per  lamp.  For  this  latter  class  of  work 
it  is  usual  to  put  on  a  clear  outer  and  an  opal  inner 
globe,  the  latter  being  used  to  eliminate  shadows  and 
sharp  rays  from  the  arc.  For  indoor  work  both  globes 
are  frequently  made  frosted,  though  in  that  case  you 
loose  a  good  deal  of  the  light,  as  each  will  cut  off  40  per 
cent,  of  the  light  passing  through  it,  whereas  the  clear 
globe  stops  only  about  10  per  cent. 
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THE  INTERNATIONAL  TRANSIT  COMPANY 
AND  TRANS-ST.  MARY'S  TRACTION 
COMPANY.* 

By  G.  W.  Chance. 
The  lines  of  these  companies  are  situated  in  Sault 
Ste.  Marie,  Mich.,  and  Sault  Ste.  Marie,  Ont.  Each 
place  has  a  population  of  about  15,000  and  is  the 
center  of  a  large  water  power  development  comprising 
a  present  development  of  40,000  h.  p.  on  the  American 
side  and  20,000  h.  p.  on  the  Canadian  side,  controlled 
by  the  Consolidated  Lake  Superior  Company,  which 
also  controls  the  lines  of  the  railway  and  ferry  herein 
described. 

The  industries  of  the  two  sides  comprise  those  largely 
connected  with  tli^  Water  Power  Companies,  but  in 
addition  on  the  American  side  are  large  lumber  mills 
and  tanneries.  On  the  Canadian  side  there  is  a  large 
steel  plant,  two  blast  furnaces,  a  rail  mill  with  a  capa- 
city of  600  tons  a  day,  a  ground  wood  pulp  mill  with  a 
capacity  of  100  tons  a  day,  a  sulphite  pulp  mill  with  a 
capacity  of  50  tons  a  day,  also  a  reduction  works, 
alkali  works,  a  large  saw  mill  with  a  capacity  of  100,- 
000  feet  a  day,  and  a  veneer  mill.  On  the  Canadian 
side  these  industries  are  all  located  in  the  western  part 
of  the  town. 

St.  Mary's  Falls  separates  the  two  towns  and  is 
immediately  below  the  International  Bridge,  which  is 
the  connecting  line  between  the  Canadian  Pacific  Rail- 
way and  the  Duluth,  South  Shore  &  Atlantic  Railway 
and  the  Soo  Line.  Both  of  the  latter  ra  Iways  are  on 
the  American  side. 

The  length  of  track  at  present  laid  on  the  American 
side  comprises  about  8  miles,  including  sidings;  an  ex- 
tension of  miles  is  contemplated  to  the  village  of 
Algonquin,  a  short  distance  west  of  the  main  town. 
This  place  has  a  population  of  about  800. 

The  present  eastern  terminus  of  the  railway  is  at  the 
ship-yard  known  as  "Pullar's",  where  a  large  paper  mill 
is  contemplated  and  has  been  started.  At  this  end  of 
the  town  is  located  the  County  Club,  Base  Ball  Parkf 
and  the  proposed  race-track.  The  line  on  the  American 
side  runs  mainly  east  and  west  following  the  lines  of 
the  river,  with  a  belt  line  around  the  back  part  of  the 
town  into  the  residential  district  running  out  Ashmun 
street,  which  is  the  principal  business  street. 

The  car  barns  are  located  on  Easterday  avenue,  on 
the  belt  line,  and  on  the  south  side  of  the  power  canal, 
which  runs  through  the  center  of  the  city. 

The  lines  on  the  Canadian  side  have  for  their  western 
terminus  the  village  of  Tagona,  at  which  point  is  locat- 
ed the  steel  works,  and  at  the  east  end  terminate  at  the 
boat  club,  which  is  in  the  residential  district. 

The  car  barns  on  the  Canadian  side  are  located  at 
the  western  end  of  the  line  in  the  village  of  Tagona. 

FERRY. 

On  the  American  side  the  railway  runs  down  to  the 
river  and  has  terminals  on  the  dock  immediately  west  of 
the  power  house  of  The  Michigan  Lake  Superior  Power 
Company,  and  from  thence  to  Canada  the  connec- 
tion is  made  by  a  ferry  boat  with  a  20  minute  service. 
This  ferry  is  owned  by  the  Street  Railway  Company. 

The  landing  in  Canada  is  at  the  foot  of  Brock  street, 
which  is  in  the  center  of  the  business  district. 

The  loute  which  the  railway  follows  on  botii  siilos  ol 

*Since  this  article  was  written  the  Consolidated  I.ake  Superior  Company 
have  encountered  financial  eniban  assnient  but  no  doubt  arrangements 
will  be  made  to  continue  the  operation  of  the  electric  railway  as  well  as  the 
many  other  important  industries  controlled  by  the  company. 


the  river  is  very  interesting  for  strangers  and  tourists, 
and  on  the  American  side  runs  directly  past  the  great 
locks  of  the  U.  S.  Government,  through  which  passes 
the  greatest  tonnage  in  the  world.  The  length  of  lines 
on  the  Canadian  side  comprises  4  miles. 

CHARACTER  OF  CONSTRUCTION. 

The  track  is  all  laid  of  A.  S.  C.  E.  80  lb.  T  rails,  with 
Bonzano  joints,  four  bolts  to  the  joint.  The  turn-outs 
all  have  automatic  spring  switches,  avoiding  all  neces- 
sity of  turning  switches,  inasmuch  as  the  traffic  follows 
the  switches  throughout. 

The  ties  are  spaced  2  feet  on  centers  and  are  cedar 
6  in.  X  8  in.  x  8  ft.  long  and  all  curves  have  tie  plates 
or  braces.  The  track  generally  is  located  in  macadam 
streets,  and  in  all  cases  has  at  least  6  inches  of  crushed 
stone  ballast  under  the  ties  except  were  the  track  is 
laid  on  the  side  of  a  street  in  the  outskirts,  where  it  is 
laid  on  gravel  ballast. 

The  special  work  on  the  American  side  was  furnished 
by  The  Falk  Company,  of  Milwaukee,  Wis.,  and  on  the 
Canadian  side  by  the  Pennsylvania  Steel  Company  for 
the  car  barns,  whereas  the  other  special  work  was 
manufactured  by  the  company  itself  at  the  shops  of  the 
Algoma  Iron  Works. 

OVERHEAD  WORK. 

The  overhead  work  is  constructed  in  a  most  sub- 
stantial manner.  The  poles  are  all  of  native  Michigan 
cedar,  very  straight,  not  less  than  7^  inches  at  the  top 
and  all  painted  a  dark  bronze  green  with  white  tops, 
which  present  a  very  neat  and  attractive  appearance. 

The  cross  span  wire  is  38  inch  galvanized  and  the 
pull  off  wire  ^  inch.  All  the  overhead  fixtures  are 
those  of  the  Ohio  Brass  Company;  on  the  Canadian 
side  "Detroit  ears"  are  used  and  on  the  American  side 
a  heavy  "clinch  ear"  is  used.  All  the  trolley  wire  is 
Fig.  8.  The  feeder  wire  used  is  300,000  c.  M.  weather 
proof  copper  wire.  On  the  American  side  there  are 
two  miles  of  feeder  and  on  the  Canadian  side  the  same. 

BONDING. 

The  bonds  used  are  those  of  the  Mayer  &  Englund 
Company,  of  Philadelphia,  and  are  known  as  the  "foot 
bond",  the  terminals  being  placed  in  the  base  of  the 
rail  and  the  bond  being  of  a  horseshoe  shape;  the  capa- 
city of  these  bonds  is  0000. 

The  contractors  for  the  construction  work  on  the 
American  side  were  The  Falk  Company,  of  Milwaukee; 
on  the  Canadian  side  the  contractor  wasJ.H.  Mclvnight, 
of  Toronto. 

CAR  BARNS. 

The  car  barns  on  each  side  of  the  river  are  practical- 
ly the  same  in  construction  and  size.  The  main  build- 
ing is  65  feet  x  153  feet,  with  a  large  wing  for  offices. 

The  repair  shop  is  located  in  the  barn  proper. 

There  are  four  inspection  pits  in  the  barn. 

The  side' walls  are  brick;  the  front  stone,  and  the 
building  has  steel  roof  trusses  with  corrugated  steel 
roofing;  the  interior  of  the  building  is  finished  in  white, 
while  the  outside  of  the  roofing  is  painted  dark  green 
— graphite  paint. 

There  is  3  inch  pine  flooring  all  over  the  building  in- 
side the  car  barn  proper  and  the  machine  shop  is  separ- 
ated by  corrugated  steel  from  the  storage  part  proper. 
Ecjirii'MEN  r. 

On  the  American  sitle  the  equipment  consists  of  (1 
semi-convertible  cars  designed  by  the  manager  of  the 
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road  aiut  built  b\  the  St.  I.ouis  Car  Company.  The 
cars  are  ;j  feet  over  all  and  will  seat  32  to  36  people. 

There  are  four  cross-seats  on  each  side  in  the  center 
of  the  car  and  in  each  end  longitudal  seats.  The  cars 
are  equipped  with  electric  bells  and  have  Ohmer  fare 
rejjisiers,  and  are  all  equipped  with  equipments  of 
Providence  fenders,  type  "C".  The  inside  finishing-  of 
the  car  is  in  oak  and  the  outside  is  painted  vermillion 
tor  the  body  color  and  the  upper  part  a  citron  shade. 

The  electrical  equipment  consists  of  two  No.  49 
Westinghouse  motors  to  each  car,  with  two  Kio  con- 
trollers and  circuit-breakers.  The  trucks  are  of  the 
Pupont  pattern;  the  wheels  have  3  inch  treads,  ^  inch 
X  1  '  s  inch  flanges. 

On  the  Canadian  side  the  cars  were  built  by  the 
Ottawa  Car  Company,  from  designs  by  G.  W.  Chance, 
manager  of  the  road.  They  are  eight  in  number,  42 
feet  over  all,  and  are  of  the  semi-convertible  type. 

The  trucks  are  Brill  No.  27  G,  equipped  with  four 
C.  G.  E.  No.  67  motors,  and  the  cars  have  two  K6 
controllers  to  each  car,  together  with  circuit  breakers. 


ferry  purposes.  They  also  own  two  boats  each  with  a 
carrying  capacity  of  about  1000  people.  One  boat  at 
present  is  used  for  the  regular  ferry  service  and  the 
other  one  is  an  extra  and  excursion  boat. 

POWER. 

On  the  American  side  the  company  takes  power  from 
The  Michigan  Lake  Superior  Power  Company.  The 
machines  for  this  purpose  are  Stanley  generators  gener- 
ating current  at  600  volts.  The  water  wheels  are  re- 
gulated by  Lombard  governors. 

On  the  Canadian  side  the  company  takes  power  from 
The  Lake  Superior  Power  Company.  The  generators 
used  were  manufactured  by  the  Canadian  General 
Electric  Company  and  furnish  current  at  550  volts. 
The  water  wheels  are  here  likewise  governed  by  Lom- 
bard governors. 


NEW  CANADIAN  EMIGRATION  OFFICES. 

The  remarkable  growth  of  emigration  from  Great 
Britain  to  Canada  has  necessitated  the  erection  by  the 


New  Canadian  Emigration  Offices,  London,  England. 


The  cars  have  five  cross  seats  on  each  side,  made  by 
Hale  &  Kilburn,  of  the  Walkover  pattern,  covered 
with  Pantasote,  and  on  each  end  the  seats  are  longi- 
tudal covered  with  rattan.  The  cars  are  equipped  with 
the  Momentum  brake,  manufactured  by  the  Momen- 
tum Brake  Company,  of  Toronto.  These  brakes  are 
very  effective  and  consist  in  two  disks  with  wooden 
rubbing  services  and  cast  iron  construction  in  general; 
a  sheave  and  winding  chain    throws  the  brake  on. 

The  cars  on  the  American  side  are  equipped  with 
Sterling  safety  brakes  with  bevel  gear  attachment  at 
top  of  brake  staff. 

The  cars  on  the  Canadian  side  are  painted  similar  to 
those  on  the  American  side,  vermillion  body,  citron 
upper  part.  There  is  a  travelling  trolley  used  on  the 
cars  on  the  Canadian  side. 

It  is  intended  to  add  three  large  cars  of  the  same 
pattern  as  those  on  the  Canadian  side  for  the  American 
side,  equipped  with  four  Westinghouse  No.  49  motors 
and  K6  controllers. 

FERRY  DOCKS  AND  BOATS. 

The  company  owns  two  docks,  one  on  each  side  of 
the  river,  and  on  each  are  commodious  buildings  for 


Dominion  Government  ot  large  new  offices  in  London, 
England.  These  new  oflfices,  which  were  opened  in 
April,  are  located  at  Charing  Cross,  in  the  centre  of  the 
Metropolis.  They  comprise  a  very  imposing  block  of 
buildings  of  commanding  appearance,  and  should  pro- 
vide adequate  accommodation  for  the  purpose  for  which 
they  have  been  erected  for  many  years  to  come. 

The  accompanying  illustration  shows  a  portion  of  the 
interior  of  the  ground  floor.  It  is  partitioned  off  for 
various  departments.  The  office  of  Mr.  T.  R.  Preston, 
the  Canadian  Commissioner  of  Emigration,  is  on  the 
ground  floor.  All  the  fittings  are  of  Canadian  wood, 
comprising  bird's-eye  maple,  cherry,  ash,  and  oak,  the 
fittings  having  been  mainly  supplied  by  the  Office 
Specialty  Company,  of  Toronto,  and  the  Canadian 
Office  and  School  Furniture  Company,  of  Preston.  All 
the  offices  are  admirably  arranged  to  meet  the  work  ot 
this  department,  which  now  comprises  quite  a  con- 
siderable staff. 


The  University  of  New  Brunswick  have  decided  to  increase 
the  tuition  fees  tor  eng^ineering-  students  from  thirty  to  fifty  dol- 
lars per  year,  but  the  proposed  change  will  not  be  made  until  the 
beginning  of  the  next  academic  year. 
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Branch  office  of  the  Canadian  Electricl  News, 
Imperial  Building. 

October  6th,  1903. 
Contracting'  business,  which  has  been  pretty  dull  in  Montreal 
since  the  latter  part  of  June,  is  again  pictcing  up. 

Amongst  trade  visitors  lately  in  Montreal  were  Mr.  Johnston, 
representing  the  American  Marble  &  Toy  Company,  of  Akron, 
Ohio,  and  Mr.  C.  B.  Fewings,  representing  the  McDonald  & 
Wilson  Company,  of  Toronto. 

Montrealers  in  their  private  capacity  will  begin  to  find  soon 
that  it  does  not  pay  to  have  their  Aldermanic  representatives  too 
attentive  to  civic  arc  lighting  franchises  and  lose  sight  of  incan- 
descent for  private  con-<umption.  It  would  seem  that  the 
Montreal  Light,  Heat  &  Power  Company  will  shortly  reimbure 
the  low  cost  of  arcs  from  incandescent  and  power.  The  discount 
on  incandescent,  formerly  33^^  to  40  per  cent.,  will  shortly  be 
reduced  to  5  per  cent,  or  15  per  cent,  for  a  five-year  contract.  In 
some  cases  motor  power  has  already  been  advanced  from  $60 
per  horse  power  per  annum  to  $100. 

Wild  schemes  are  floating  in  the  air  as  to  new  companies  being 
formed.  Otie  is  to  utilize  the  water  power  at  the  dam  at 
Carrillon  on  the  Ottawa  river;  another  to  bring  it  from  Massena, 
&c.  Mr.  W.  MnLea  Walbank,  formerly  manager  cf  the  Lachine 
Rapids  Hydraulic  Company  (absorbed  by  M.L.H.  &  P.  Co.),  was 
coupled  to  various  schemes,  but  this  gentleman  publicly  denies 
any  connection  with  such,  which  can  therefore  be  taken  as 
existing  more  in  a  desire  than  an  actuality,  or  surely  Mr.  Wal- 
bank's  statement  would  have  mentioned  whether  he  had  been 
approached  or  no. 

Mr.  Phelps,  of  Baltimore,  has  been  engaged  by  the  city  to 
report  on  a  conduit  scheme  so  as  to  get  rid  of  some  of  our  forest 
of  unsightfy  poles.  This  expert  proposes  a  common  conduit  of 
brick,  to  be  built  and  leased  "  per  duct  per  mile  "  by  the  city,  the 
charge  for  rental  being  based  on  "  interest  on  the  expenditure.  ' 
Some  local  electricians  doubt  the  feasability  of  a  common  conduit 
of  this  nature  on  account  of  our  severe  climatic  conditions. 
They  also  seem  to  think  the  cost  to  construct  will  be  high,  owing 
to  the  quantity  of  rock  substrata  which  exists.  There  can  be  no 
two  opinions,  however,  on  one  point,  and  that  is  that  if  built  by 
j  the  cily  the  cost  is  almost  sure  to  exceed  any  figure  at  which  it 
!  could  be  done  by  either  the  existing  companies  or  a  specially 
formed  conduit  company  for  the  purpose.  However,  several 
speeches  miles  long  will  have  to  be  delivered  as  yet  before  any- 
thing practical  is  arrived  at  by  our  worthy  city  representatives. 

The  Bank  of  Ottawa's  new  building  is  in  the  hands  of  Mr.  H. 
C.  Stone,  architect.  Tenders  are  now  being  called  for  the 
electiic  wiring  of  same  in  iron  conduit. 

Ii  is  said  that  the  Eugene  F.  Phillips  Electrical  Works  are 
looking  for  a  new  factory  site,  having  outgrown  their  present 
building  and  being  unable  to  extend  any  more  in  their  ptesent 
locality.  It  has  been  a  matter  of  night  and  day  woik  with  them 
for  some  time  to  try  and  keep  pace  with  the  orders  in  hanti  lor 
weatherproof  and  other  wires  which  they  manufacture. 

The  usual  fall  busy  season  caine  to  hand  about  September  ist 
as  usual,  and  there  are  few  complaints  relative  to  lack  of  orders. 
The  contractors  complain  of  a  lack  of  really  competent  wiremeii, 
the  reason  probably  being  that  there  is  more  remuneration  fo^ 
them  on  the  other  side  of  the  line. 

Messrs.  T.  Pringle  &  Son,  mill  engineers,  are  superintending  the 
construction  of  two  large  additional  buildings  for  the  Dominion 
Oil  Cloth  Company  of  this  city.  They  are  asking  for  tenders  for 
electric  light  wiring  for  the  buildings. 

^  As  a  visitor  remarked — "  one  cannot  hear  himself  think  for  the 
noise  of  your  cars."  Certainly  Montreal  takes  the  modal  fo^ 
"  roarers."  The  Montreal  Street  Railway  might  take  a  leaf  from 
the  book  of  Quebec,  Toronto  and  Ottawa,  and  try  to  improve 
matters  along  this  line.  Why  the  Bell  Telephone  Company  have 
not  taken  action  before  this  for  affecting  their  fervice  is  a  wonder, 
as  many  a  telephone  subscriber  requires  to  stop  his  conversation 
until  the  "  noisy  car"  goes  past. 

A  Boston  maniifaclurer  was  surprised  that  we  could  buy  so 
many  electrical  fittings  to  better  ;.dvantage  in  Canada.  There's 
a  heap  more  surprises  coming  to  him  soon  on  this  count. 

Mr.  Ernest  Craig,  who  is  leaving  the  Standard  and  Citizen 
Companies  for  Niagara  Falls,  is  one  of  our  pioneers,  and  kept 


circuits  going  in  the  old  times  when  machines  did  not  prove  as 
tractable  as  they  do  now.  Quite  a  few  remember  Craig's 
"Bernstein"  incandescent  circuits  which  lit  the  suburbs  of  West- 
mount  and  St.  Cunegonde.  The  Craig  station  was  located  in 
the  latter  place,  where  Mr.  Craigs  senior,  and  Mr.  Ernest  Craig 
waged  incessant  warfare  with  the  then  Royal  Electric  Company 
for  the  lighting  franchises  of  suburbs,  and  with  a  fair  measure  of 
success.  Finally,  the  Royal  Company  bought  out  Messrs.  Craig's 
station,  and  Mr.  Ernest  Craig  then  shortly  afterwards  did  good 
work  for  the  Citizens'  Light  and  Power  Company  with  the  steam 
station  at  Cote  St.  Paul.  The  Citizens'  Company  affiliated  with 
the  Standard  Company,  both  came  under  the  regime  of  the 
Lachine  Company,  and  now  finally  all  are  merged  with  the 
Montreal,  Light  Heat  &  Power  Company.  It  would  be  difficult 
'o  find  an  enemy  of  Mr.  Craig  and  his  many  friends  will  be  sorry 
to  lose  him  from  Montreal.  He  was  thoroughly  practical,  and 
unlike  some  others,  was  not  averse  to  imparting  his  knowledge 
to  those  less  favored  who  sought  his  advice. 


WATER  POWER  DEVELOPMENT  FOR 
SHERBROOKE,  QUE. 

Messrs.  Ross  &  Holgate,  hydraulic  and  electrical 
engineers,  of  Montreal,  were  commissioned  by  the  City 
Council  of  Sherbrooke,  to  Que.,  report  upon  the  devel- 
opment of  the  Westbury  Basin  water  power,  situated 
about  eighteen  miles  from  the  city  limits.  The  report 
states  that  the  minimum  flow  of  the  river  is  40,000 
cubic  feet  per  minute  and  the  head  available  37  feet, 
the  equivalent  horse  power  being  2,800.  They  recom- 
mend the  dividing  of  the  power  plant  into  three  units, 
providing  room  for  a  fourth  unit  to  be  installed 
only  when  the  minimum  flow  has  increased.  Each 
power  unit  is  to  consist  of  a  three-phase  60-cycle  500 
k.w.  generator  running  at  about  425  revolutions  per 
minute  and  driven  by  two  pair  of  turbines  on  horizon- 
tal shaft  coupled  direct  to  the  shaft  of  ths  generator  ; 
separate  duplicate  exciters  independently  driven  to  be 
provided.  The  generators  are  to  operate  at  a  voltage 
of  2, coo,  which  IS  to  be  stepped  up  to  20,000  volis  and 
transmitted  to  the  Sherbrooke  sub-station,  when  the 
voltage  will  be  s  epped  down  for  distribution  of  current 
throughout  the  city. 

For  a  development  of  2,500  horse  power  the  co;t  is 
placed  at  $207,226,  made  up  of  $ ig, 000  for  hydraulic 
machinery,  $42,800  for  power  station  electrical  equip- 
ment, $18,000  for  sub-station,  $87,550  for  dams  and 
work  apart  from  machinery  and  lines,  and  balance  tor 
contingencies,  engineering  and  superintendence.  A  se- 
cond estimate  is  $188,526  and  covers  power  house  and 
other  works  for  four  units,  only  three  of  which  to  be 
installed  at  present.  The  power  developed  in  this  case 
would  be  1,875  '■""•''^e  power.  Estimate  No.  3  covers 
power  house  and  other  works  for  three  units,  only  two 
of  which  to  be  installed  at  present.  Tha  cost  for  a 
development  of  1,250  horse  power  is  placed  at  $150,- 
973- 

The  relative  cost  per  horse  power  delivered  in  Sher- 
brooke would  be  as  follows  :  For  2,500  h.p.,  $82.89 
per  h.p.;  for  1,875  h.p.,  $100.60  per  h.p.;  for  1,250 
h.p.,  $120.80  per  h.p.  These  figures,  it  is  stated,  do 
not  give  an  estimate  of  the  amount  of  power  available 
for  sale,  as,  due  to  the  overlai)ping  of  the  power  de- 
mand for  a  plant  of  this  kind,  it  is  estimated  that  the 
horse  power  to  be  sold  can  safely  be  increased  50  per 
cent,  above  these  figures,  so  that  the  commercial  horse 
power  available  for  sale  in  each  case  would  be  as  fol- 
lows :  No.  I,  3,750  horse  power,  capital  cost  per  h.p. 
$55.26;  No.  2,  2,812  horse  power,  cost  $67.07;  No.  3, 
1,875  horse  power,  cost  $80.54. 
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ENGINEERING  AAEC-HRNICS 


THE  C.  A.  S.  E.  SECRETARY. 

Mr  W'.illor  Initios,  who  was  le-elocted  Societar\-  of  tlie  C  A. 
S.  K.  al  (lie  Heilin  coiivenlion  in  August  last,  is  a  iiiomber  of 
Toronto  Branch  No.  iS,  which  he  joined  in  1S92.  He  was  finan- 
cial secretaiy  for  two  years  and  afterwards  presidi'nt  ol  that 
branch.     For  some  years  he  has  been  chief  engineer  (or  ihe 


74  deg.  Cent,  at  the  end  of  three  hours.  The  car  used 
in  the  experiments  was  of  the  single-truck  type,  with  seats  for 
28  passengers.  It  weighed  12  tons  empty,  and  was  fitted  wiih 
two  Westinghouse  motors,  designed  to  give  a  mean  speed 
of  26  miles  per  hour  on  the  level.  The  actual  average 
speed,  including  stops,  was  10.7  miles  per  hour.  The 
average  number  of  stops  made  was  between  four  and  five 
per  mile,  the  average  duration  of  which  was  four  seconds,  and 
the  maximum  15  seconds.  The  passengers  carried  numbered 
956  in  a  da}'  of  j8)t(  hours,  and  the  average  load  was  24. 


ENGINEERS'  BANQUET. 

Arrangements  have  been  completed  for  the  annual  dinner  of 
Toronto  N.  I.  C  A.  S.  E.  to  be  held  at  the  Walker  House  on 
Thanksgiving  Eve,  October  14.  A  good  entertainment  is  prom- 
ised by  the  committee,  the  personnel  of  which  is  as  follows:  G. 
C.  Mooring,  chairman;  W.  H.  Johnston,  secretary;  J.  G.  Bain, 
H.  E.  Terry,  J.  Bannon,  Alex.  Storer,  W.  Oathwaithe  and  A. 
J.  Butcher. 


A  JOO  H.  P.  MAIN  DRIVE. 


\\.ALiu,K  Ingles. 

Canadian  Oiled  Clothing  Company,  and  resides  at  554  Bloor 
street  west.  He  is  a  well  known  Forester,  having  filled  office^  In 
both  the  Ancient  Order  and  the  Canadian  Order.  In  re-eU'cting 
him  to  the  position  of  Executive  Secretary,  the  members  aue^ted 
their  belief  lh.it  the  duties  pertaining  to  that 
office  are  well  performed. 


As  power  users  become  more  and  more  familiar  with  the 
advanlagfes,  economy  and  adaptability  of  the  rope  drive,  as  ex- 
cmplined  by  the  Dodge  Continuous  Sj'^teni,  manufactured  by  the 
Dodge  Maniilacturing  Company,  of  Toronto,  Limited,  instal- 
lations ot  this  drive  become  more  and  more  numerous. 

In  the  accomp;inying  illu'-tration  we  show  a  main  drive  of  100 
horse  power  from  the  engine  at  the  factory  of  F.  Schryburt  & 
Compny.  of  Quebec,  which  is  one  of  the  drives  recently  installed 
by  the  Dodge  Company,  and  which  makes  an  exceedingly 
elTicient  drive. 

The  Dodge  continuous  rope  drive  is  recognized  for  its 
efticicncv  and  economy.  It  is  both  economical  in  first  cost  and 
in  operation,  runs  noiselessly  and  satistactoril)'  and  is  wonder- 
fully elastic--by  its  use  many  drives  over  obstacles  and  at  diflficult 
angles,  which  otherwise  inight  be  well  nigh  impos'-ible,  are  easily 
accomplished. 


FIELD  COIL  TEMPERATURES. 

In  a  paper  recently  read  before  the  American 
Institute  of  Electrical  Engineers,  M.  Clarence 
Rensliaw  gives  some  figures  showing  the  actual 
temperature  reached  in  the  field  coil-,  ol  an 
elecric  tramcar  during  its  daily  working.  The 
temperatures  in  question  were  measured  by 
noting  the  resistance  of  a  coil  of  carefully 
calibrated  wire  embedded  in  the  field  coils 
whilst  the  latter  were  being  wound.  The  obser- 
vations made  extended  over  two  days,  during 
which  time  the  car  made  i'.s  ordinary  service 
runs.  -At  starting,  on  the  first  day  the  coils 
were  found  to  have  a  temperature  of  25^^  deg. 
Cent.,  or  ij  deg.  Cent,  above  the  surrounding 
air.  This  temperature  gradually  rose,  and  al 
the  end  of  eight  hours  was  74  deg.  Cent.,  at 
which  figure  it  remained  constant  for  the  next 
eight  hours,  the  maximum  temperature  rise 
being  thus  64^^  deg.  Cent.  During  the  follow- 
ing three  hours,  which  were  late  in  the  evening, 
the  air  temperature  fell,  and  with  it  the  tempera- 
lure  ot  the  coils,  which  was  70  deg.  Cent,  at 
the  end  of  the  day's  run.  This  temperature  fell 
during  the  night  ;  but  on  taking  out  the  car  for 
its  next  day's  work,  four  iiours  later,  this  tem. 
peralure  was  still  32  deg.  Cent.,  or  20  deg. 
Cent,  above  the  surrounding  air,so  it  would  seem 
that  the  field  coils  of  these  cars  never  get  quite 
"  cold  "  in  actual  service.  When  drawing  a 
"  trailer,"  the  temperature  rise  was  much  more 
rapid  than  when  the  car  ran  alone,  and  in  an 
evening  run  under  these  conditions  a  tempera- 
ture of  98^  deg.  Cent,  was  noted  at  the  end 
of  i}4  hourb'  run.    With   the   removal   of  the 

trailer  the  temperature  gradually  fell,  reaching  Main  Dkive  from  ENi;iNii  Koo.m  at  Faciorvok  F.  SiHRVi?ERr  vV  Co.,  Ol'EBF.c. 
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RESIGNATION  OF  MR.  H.  P.  DWIGHT. 

On  September  30th  last  Mr.  H.  P.  Dwight  retired 
from  the  active  management  of  the  Great  North- 
Western  Telegraph  Compan)',  after  an  unbroken 
service  of  fifty-six  years.  Mr.  Dwight  will  still 
participate  in  the  direction  of  the  company's  affairs, 
having  retained  the  office  of  president.  He  has  been 
succeeded  as  general  manager  by  Mr.  Isaac  McMichael, 
a  native.  Canadian  who  has  been  manager  of  the 
Minneapolis  and  North-Western  Districts  for  the 
Western  Union  Telegraph  Company,  with  headquarters 
at  Minneapolis. 

Mr.  Dwight  is  in  his  seventy-fifth  year,  but  still 
enjoys  a  splendid  constitution.  The  story  of  his  life  is 
one  of  steady  advancement  from  a  telegraph  operator 
to  the  presidency  of  the  Great  North-Western  Tele- 
graph Company,  with  2,000  offices  and  50,000  miles  ot 
line.  He  learned  telegraphy  in  Oswego  and  soon 
became  one  of  the  best  operators  in  the  State  of  New 
York.  On  the  27th  September,  1847,  he  took  charge 
of  ihe  Kingston  office  of  the  Montreal  Telegraph  Com- 
pany, but  a  few  months  later  was  promoted  to 
Montreal,  where  he  remained  till  1850,  when  he  came 
to  Toronto.  Mr.  Dwight's  executive  ability  was  soon 
recognized  and  he  was  promoted  to  the  positions  of 
general  assistant,  general  superintendent  and  superin- 
tendent in  rapid  succession.  When  the  Dominion  and 
Montreal  Telegraph  Companies  were  merged,  under  the 
charter  of  the  G.N. W.,  in  1881,  Mr.  Dwight  was  ap- 
pointed general  manager  of  the  united  companies. 
Shortly  afterwards  he  was  elected  vice  president,  and  in 
1893  was  honored  by  election  to  the  presidency. 


TELEGRAPHIC  SERVICE  FOR  PRINCE 
EDWARD  ISLAND. 

At  the  recent  meeting  ot  the  Maritime  Board  of 
Trade,  held  at  Charlottetown,  P.  E.  1.,  Mr.  F.  L.  H  ,s- 
zard,  K.C.,  brought  up  the  subject  of  the  unsatisfactory 
condition  of  the  telegraphic  communit ation  between 
Prince  Edward  Island  and  the  mainland.  He  pointed 
out  that  part  of  the  terms  on  which  that  province  entered 
into  the  Dominion  Confederation  were  that  telegraphic 
connection  with  the  mainland  would  be  undertaken  and 
maintained.  There  was  now  only  a  very  poor  service, 
for  which  excessive  rates  are  paid.  He  h,id  been  told 
that  the  Government  were  considering  the  advisability 
of  having  a  wireless  telegraphic  service  installed. 

Mr.  George  E.  Hughes,  M.P.  P. ,  said  that  for  a 
part  of  the  year  the  telegraphic  service  was  actually 
their  mail  service,  and  there  was  no  doubt  but  that  a 
large  amount  of  business  was  lost  through  the  lack  of  the 
was  proper  communication.  The  following  resolution 
adopted  :  "That  in  view  of  the  fact  that  the  telegraph 
service  is  one  which  is  clearly  the  duty  of  the  Federal 
Government  to  remedy,  this  Maritime  Board  of  Trade 
expresses  its  regret  that  nothing  has  yet  been  done  to 
remedy  the  grievances  complained  of,  and  strongly  urge 
upon  the  Government  its  imperative  duty  to  make  the 
service  satisfactory;  and  that  the  representatives  from 
the  Maritime  Provinces  be  requested  to  press  this  mat- 
ter on  the  consideration  of  the  Government,  so  that 
immediate  action  may  be  taken,  and  that  the  secretary 


of  the  board  be  instructed  to  send  a  copy  of  this  reso- 
lution to  each  of  the  Maritime  representatives." 


THE  STATUS  OF  WIRELESS  TELEGRAPHY. 

The  protocol  adopted  by  the  recent  congress  at  Ber- 
lin, Germany,  in  regard  to  wireless  telegraphy  has  been 
signed  by  the  United  States,  Germany,  Austria,  Spain, 
France  and  Russia,  but  not  by  Great  Britain  or  Italy. 
The  principal  provisions  are  that  coast  stations  shall  be 
constructed  so  as  to  allow  communication  with  ships  at 
sea  regardless  of  the  panicular  system  carried  by  the 
vessel  and  the  publication, of  technical  explanations  of 
all  systems  in  order  to  facilitate  the  transmission  of 
messages.  It  is  also  provided  that  it  shall  be  the  duty 
of  all  wireless  systems  to  forward  reports  of  accidents 
and  requests  for  assistance.  A  universal  system  of 
charges  is  to  be  introduced.  The  services  are  to  be  so 
regulated  that  signal  stations  will  disturb  each  01  her  as 
little  as  possible. 

The  delegates  from  the  United  -States  to  the  Eth^ric 
Congress  stated  that  owing  to  the  laws  of  their  country 
the  American  Government  would  not  be  able  to  prevent 
private  companies  from  erecting  wireless  stations  mere- 
ly because  they  declined  to  exchange  telegrams  with 
stations  belonging  to  another  system.  The  delegates, 
however,  have  a  general  adherence  to  the  principal  pro- 
mulgated by  the  majority  of  their  fellow-confreres. 

The  British  representatives  dissented  from  a  majority 
of  the  conclusions  adopted.  They  affirmed  that  no  sys- 
tem would  be  used  unless  a  certainty  of  connections 
were  guaranteed. 

The  Italian  representatives  supported  the  English- 
iTien,  declaring  that  Italy  could  not  repudiate  its  agree- 
ment with  Signor  Marconi.  They  added,  however,  that 
they  would  try  to  persuade  him  to  modify  his  views  on 
the  subject  in  accordance  with  those  of  the  majority  of 
the  delegates  to  the  convention.  The  British  dele- 
gates agreed  to  submi  the  c  inclusions  of  the  confer- 
ence to  their  Governmi  nt,  but  expressed  doubt  as  to 
the  willingness  of  the  English  postal  authorities  to  con- 
cede equal  rights  of  all  systems,  owing  to  the  legal 
status  of  wireless  systems  in  Great  Britain. 


TELEPHONE  NOTES- 

The  Bell  Telephone  Ccnniian)-  has  no  IBS'-  than  1  vveni  y-seven 
niil:;s  ot  conduit  in  the  city  ot  Monli  eal,  contnininj^^  648,266  feci  of 
duct,  besides  anot her  100,000  feet  of  duct  in  the  branches  leadintf 
into  lanes  and  other  points  of  distribution.  The  company  has  found 
that  while,  jienerally  s|)eakiiii(^,  the  orig-jnal  cost  of  laying  a  con- 
duit is  five  times  as  much  as  one  of  poles  and  wires,  the  expense 
of  inaiulPiiance  is  only  about  15  percent.,  owins^  to  tlie  immiinitv 
from  storms  and  other  sources  of  damag'e  existinjj-  above  tfi  ound. 
The  principal  danger  and  cause  of  deterioration  in  underground 
stock  so  far,  Mr.  L.  B.  McF"arlane  says,  has  been  found  to  be 
from  elocl  roly  sis,  as  a  result  of  so  much  electric  current  fjoing- 
back  from  the  trolley  car  tracks  to  tlie  power  house.  The  cur- 
rent follows  the  lead  coverings  of  the  telephone  cables,  and 
wliere  it  leaves  the  electrolytic  action  sets  in,  resulting  in  the 
lead  cov<Ting  being  eaten  ofT  the  cable.  Only  the  watchfulness 
of  the  cmp  iny's  engineers  prevents  serious  damage  in  this  con- 
nt!ciion.  The  most  serious  objectoin  to  the  use  of  a  common 
conduii  b\  low  potential  concerns  like  telegraph  and  telephone 
companies  and  liigh  potential  electric  light  and  power  systems, 
IS  %\ell  known  to  be  the  ditTRculty  in  maintaining  complete  isola- 
tion beiwi'eu  the  two,  particularly  in  the  manholes. 

The  city  of  Hamilton,  Ont.,  have  given  the  Bell  Telephone 
Company  an  exclusive  franchise  for  five  years.  The  company  is 
10  pay  $1,450  on  the  execution  of  the  agreement  and  $2,c)oo  a 
year  tor  five  years.  The  company  agrees  that  it  will  not  increase 
the  rate  charged  the  ciij'  or  the  Board  of  Education,  the  number 
of 'phones  not  to  exceed  125.  It  also  agrees  to  maintain  and  keep 
in  repair  without  charge  llie  poles  <ind  wires  used  in  connection 
with  the  city  police  patrol  system,  and  permit  the  .-ity  to  use  the 
cross  arm  on  every  pole  for  the  fire  alarm  wires.  Provision  is 
also  made  that  as  soon  as  the  switchtjoard  is  In  operation  all  sub- 
scribers will  be  supplied  with  long-distance  instruments  free  of 
charge,  and  that  all  agreements  to  pay  extra  charges  for  these 
instruments  shall  cease  on  January  i,  1904.  The  rates  are  fixed 
at  $30  a  year,  unlimiieil  calls  for  private  residences;  a  year 
and  2  cents  a  call,  measure  ser  vice  plan  (or  private  residences;  $20 
a  year,  wiih  .in  allowance  of  100  calls  each  month,  aiul  2  cents  a 
call  lor  all  extra  calls  for  dwelling-houses,  on  a  party  line  not 
more  than  four  on  a  line.  The  charges  for  ollices  or  for  houses 
used  for  trade,  etc.,  $45  a  year  tor  unlimited  calls;  on  measured 
service  plan,  $25  a  year  and  2  cents  a  call  ;  offices  on  [larty  lines, 
$35  a  year  with  100  calls  a  month,  and  2  cents  a  call  for  all  calls 
over  too  a  month. 
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DISPLAY  OF  TRANSMISSION  APPARATUS. 

Among  ilie  main'  romarkcibio  exhibits  at  the  recent  Toronto 
Exposition, that  of  the  Dodije  Manufacturing  Company, Limited, of 
Toronto,  was  worthy  of  particular  note. 

The  exposition  of  a  complete  rope  drive  from  the  main  shaft 
in  the  building,  exploiting  with  remarkable  simplicity  the  Dodge 
continuous  system,  prest-nled  a  clear  demonstration  of  the  ex- 
ceeding efficiency  lor  which  it   is  so  famous.     Advantage  was 


Exhibit  of  the  Dodge  Manufacturing  Company  at  Toronto 
Exhibition. 


to  do  itself  justice,  as  only  the  smaller  pulleys  could  be  exhibited, 
the  larger  ones  ranging  as  large  as  30  feet  in  diameter. 

The  booth  itself  contained  a  display  of  the  complete  line  of 
couplings,  hangers,  machine  moulded  iron  pulleys,  clutches,  ring, 
chain  and  capilary  self-oiling  bearings,  and  a  full  line  of  grain 
and  elevator  machinery. 

The  exhibit  as  a  whole  did  as  much  credit  to  the  company  as 
could  be  expected,  since  to  demonstrate  the  true  worth  of  the 
Dodge  appliances  would  mean  a  matter  of  years,  as  any  article 
of  a  mechanical  nature  can  be  shown  while  new  in  satisfactory 
operation,  the  only  real  test  being  found  in  subsequent  years  in 
their  continued  efficiency,  freedom  from  repair,  and  long  levity. 
And  as  the  thousands  of  Canadian  mannfacturers  testify,  it  is  in 
these  respects  that  the  supremacy  of  the  Dodge  appliances  is 
maintained. 


IMPORTATION  OF  MACHINERY  INTO 
SOUTH  AFRICA. 

A  consular  report  says  that  the  importation  of  machinery  into 
South  Africa  is  increasing,  the  total  for  the  last  fiscal  year  ex- 
ceeding $4,000,000  in  value,  as  compared  with  $3,000,000  for 
previous  year.  The  steady  extension  of  the  railroads  in  South 
Africa  accounts  for  the  increased  importation  of  locomotives, 
which  were  valued  in  the  three  years  at  $545,315,  $1,148,095, 
and  $1,963,253,  respectively.  New  lines  of  railroad,  estimated 
at  4,000  10  5,000  miles  in  length  and  to  cost  about  $100,000,000 
to  $125,000,000,  are  projected.  American  manufacturing  con- 
cerns are  already  in  the  field  ;  thus  the  Westinghouse  Company 
has  a  contract  for  the  construction  of  a  line  of  roads  in  the  De- 
Beers  mining  district.  The  General  Electric  Company,  of  New 
York,  is  to  furnish  to  the  railroad  shops  of  the  Natal  Govern- 
ment 1 19  motors,  6  dynamos  of  300  horsepower  each,  3  electrical 
cranes,  and  other  appliances.  Another  United  States  firm  has 
1  eceived  an  order  foi  7  locomotives  for  the  Cape  Colony  rail- 
roads. The  municipal  tramway  of  the  city  of  Durban  is  being 
constructed  by  an  American  firm. 


also  taken  of  this  opportunity  to  present  to  the  public  eye  the 
Dodge  travelling:  take-up  carriage  in  its  relation  to  the  rope  drive. 

The  Dodge  friction  clutch,  one  of  the  company's  many  spec- 
ialties, was  attached  to  a  piece  of  shafting  which  served  as  a 
railing  for  the  exhibi'.  It  was  thus  in  a  place  conveni2nt  for  the 
inspection  of  the  many  interested  spectators. 

Piled  in  great  columns  at  one  side  were  another  of  the  com- 
pan's  specialities — the  Dodge  split  wood  pulleys.  The  company 
was  somewhat  handle  iped  in  this  line  of  its  exhibit,  being  unable 


Whittaker  &  Company,  2  White  Hart  Street,  Paternoster 
Square,  London,  E.C.,  have  issued  a  valuable  work  entitled 
"  Whittaker's  Electrical  Engineers'  Pocket  Book."  The  editor 
is  Kenelm  Edgcumbe,  A.M.  Inst.  C.E.,  A.M.I.E.E.,  and  the 
price  is  three  shillings  six  pence  net.  This  book  differs,  in  many 
respects  from  previous  publications  of  a  similar  kind.  It  does 
not  merely  give  a  number  of  formulse,  rules  and  data,  collected 
from  various  sources,  but  contains  a  kind  of  synopsis  on  each 
subject  brought  thoroughly  up-to-date.  The  subject  of  dynamo 
design  has  been  treated  ver)'  fully  and  the  section  on"Estimating 
for  Electrical  Machinery  "  should  be  found  useful. 


Th3  FIRSTBRQOK  BOX  CO.,  Limited 

King  St.  East,      -  TOTtOHTO 

MANUFACTURERS  OF 

roppiNS, 

SIDE-BUOCKS 

AND  CROSS-ARMS 


WRITE  FOR  PARTICULARS. 


CANADIAN  ASSOCIATION  OF  STATION- 
ARY ENGINEERS 

HEAD  OFFICE,  TORONTO 
Would  be  pleased  to  extend  their  usefulness  by 
forming  new  branches  in  any  district,  town  or 
city  in  Canada  where  seven  or  more  members 
would  be  willing  to  join.  Object;  Mutual  edu- 
cation and  the  building  up  of  engineers  in  all 
branches  of  the  work.  Write  for  information. 
Address  all  communications  to 

W.  INGLES,  Executive  Secretary, 

554  Bloor  West,  Toronto. 


FOR  SALE 


1-50  K  W.  S.K.C.  Generator,2O0o-looo  voUs,8ooo 
alternations,  will.  2%  K.W.  Exciter  and  Station 
Apparatus  complete. 

1-5  H.P.  S.K.C.  Motor,  8000  Alts. ,500  volts, with 
necessary  Transformer  1000-2000-500. 

1-  25  K.W.  R.  E.  Co.  B-iPolar  D.  C.  Dynamo, 
wound  for  110  volts,  with  sliding  base,  pulley, 
brushes,  etc  ,  complete. 

2-  125^  K.W.  N.  E.  Co.  Manchester  Type  Motor, 
wound  for  250  volts,  with  base  and  pulley  com- 
plete. 

The  above  apparatus  is  all  new  and  can  be 
seen  at  the  Hamilton  Electric  Light  &  Cataract 
Power  Co  s.  Catharine  street  station,  Hamilton. 
Will  be  sold  en  bloc  or  separately.  For  prices 
and  terms  address 
THE  VOLTA  ELECTRIC  STORAGE  CO., 
39  James  street  South, 

Hamilton,  Ont. 


McGILL  UNIVERSITY,  MONTREAL. 

Courses  in  Civil,  Mechanical  and  Electrical 
Engineering;  Mining  Engineering  and  Metal- 
lurgy; Chemistry,  Architecture.  Also  full  courses 
in  Arts,  Law,  Medicine  and  Veterinary  .Science. 

P^or  further  information  and  for  the  University 
Calendar,  address 

The  Registrar. 


THE  SYRACUSE 
SMELTING  WORKS. 

MONTREAL 

Do  not  do  business  on  catchy  talking 
points  only,  the  quality  of  our  Babbitt 
Metal  and  Solder  and  the  supi  emacy 
above  other  does  it.  Twenty-two  years 
is  our  experience. 

Our  aim  is  the  best,  we  have  no  com- 
petition if  quality  is  considered. 
Let  us  send  you  a  sample  order. 


FOR  SALE. 

One  10  k.w.,  250  volts  direct  current  Roval 
Electric  Co's.  motor,  in  first  class  condition  Can 
be  seen  by  applying  to  255  St.  James  -St.,  Mon- 
treal.   Will  be -sold  at  half  the  original  cost. 


WANTED 

A  40  or  50  Light  Arc  Machine,  8  amperes  ; 
Reliance  type  preferred  The  Br.\ntford 
Electric  &  Opfrating  Co.  (Limited),  Brant- 
ford,  Ont. 


MANGANESE  Sp^lS"t 

Fitjof  Spar,  Withcritc, 
Grantflated  Battery  Sal 

Ammoniac  are"'le;?dty 

OTTO  MINNER  &  CO., 


Arnstadt.  Germany. 


The  CANADIAN  CASUALTY 

and  BOILER  INSURANCE  CO. 

Head  Office  :  N.  E.  Cor.  Adelaide  and  Victoria  Streets,  TORONTO. 

Special  Attention  given  to  Steam  Boilers 

The  Steam  IJoiler  Policy  of  the  Canadian  Casualty  and  Boiler  Insurance  Co.  gives  Free  of  Cost — 
Regular  Inspection  of  Boilers,  Free  I  surance  ot  Engineers  and  Firemen,  Public 
Liability  Protection,  and  the  advio  of  our  Consulting  Engineers  —  FREE. 
Write  to-day  for  Booklet  "To  Steam  Users." 
Alexander  Sutherland,  D.  D.,  President.  A.  G.  C.  Dinnick,  Managing  Director 

H.  N  Bate,  W  S.  Dinnick,  Vice-Presidents.  A.  M.  Wickens,  Chief  Engineer. 
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PERSONAL. 

Mr.  Roderick  J.  Parke,  electrical  engineer,  of  Toronto,  is 
at  present  on  a  business  triO  to  British  Columbia. 

Mr.  Thomas  Ahearn,  of  Ahean  &  Soper,  Ottawa,  who  with 
his  wife  and  family  spent  the  summer  in  Europe  on  a  pleasure 
trip,  arrived  home  early  in  September. 

Mr.  T.  H.  Creden,  general  manager  of  the  Cape  Breton  Electric 
Company,  has  tendered  this  resignation  to  accept  an  important 
commission  in  Boston.  He  will  be  succeeded  by  Mr.  E.  S.  Dim- 
mock. 

Mr.  J.  J.  Wright,  manager  of  the  Toronto  Electric  Light  Com^ 
pany,  after  spending  three  months  in  Muskoka,  has  returned 
home  in  greatly  improved  condition.  His  friends  hope  to  see 
him  again  "on  deck." 

Mr.  C.  F.  Beauchemin,  who  was  prominently  connected  with 
the  formation  of  the  Merchants  Telephone  Company  in  Montreal, 
died  at  Fariiham,  Que.,  on  September  26th. 

Mr.  Ernest  Craig,  who  has  been  secretary-treasurer  and 
superintendent  of  the  Standard  Light  &  Power  Company  and  the 
Citizen's  Light  &  Power  Coinpany  in  Montreal  for  the  last  ten 
years,  has  accepted  a  responsible  position  with  ihc  Toronto- 
Niagara  Power  Company  at  Niagara  Falls. 

Prof.  William  J.  Sweetsei  has  been  appointed  professor  of  man- 
ual training  and  engineering  at  Mount  Allison  University,  Sack- 
ville,  N.  B.  Prof.  Sweetser  studied  manual  training  in  the  Cam- 
bridge School,  one  of  the  finest  in  America.  He  graduated  from 
ihe  Massachusetts  Institute  of  Technology  with  the  degree  of 
B.Sc,  having  made  a  specialty  of  mechanical  engineering. 

Mr.  W.  H.  .Moore,  assistant  to  the  president  of  the  Toronto 
Street  Railway  and  general  manager  of  ihe  suburban  lines,  was 
seized  with  an  attack  of  appendicitis  while  on  a  business  trip  to 
Ottawa  last  month.  The  attack  rendered  an  immediate  operation 
necessary.  This  was  performed  in  the  Protestant  General  Hos- 
pital, since  which  time  Mr.  Moore  has  made  rapid  strides  towards 
recovery. 

Mr.  Samual  Rogers,  president  of  the  Queen  City  Oil  Company, 
died  at  his  residence,  107  Avenue  Road,  Toronto,  on  Sunday, 
September  26th.  Mr.  Rogers  had  been  in  delicate  health  for  two 
years,  being  troubled  with  an  affection  of  the  heart.  He  was 
69  years  of  age  and  was  born  in  North  York,  where  Timothy 
Rogers,  great-grandfather  of  the  deceased,  settled  in  1800. 
Deceased  established  the  Queen  City  Oil  Company  in  1877,  his 
son,  Mr.  Albert  Rogers,  now  bemg  the  acting  manager.  Mr. 


Rogers  was  a  man  of  spendid  business  qualities  and  of  wide 
charity.    He  is  survived  by  a  widow,  two  sons  and  four  daughters. 


SPARKS. 

Whitby,  Ont.,  is  about  to  install  an  electric  light  plant.  The 
work  is  in  charge  of  Mr.  R.  E.  Speakman,  C.  E.,  of  Toronto. 

The  Bell  Telephone  Company  have  made  a  new  proposition  to 
the  Ciiy  Council  of  Ottawa,  agreeing  to  enter  into  a  five-year 
contract  to  furnish  domestic  instruments  at  $25  per  year  and  to 
provide  50  instruments  for  civic  use  free  of  charge. 

It  is  reported  that  Canadian  capitalists  have  secured  the 
Ruthenberg  process  of  making  steel  by  electricity  and  in  the  near 
future  will  construct  a  mammoth  electrolytic  steel  plant  on  the 
Welland  river  at  Chippewa,  utilizing  the  Niagara  power. 

The  Summerside  Electric  Company,  of  Summerside,  P.  E.  I., 
have  just  installed  a  new  Leonard  Corliss  engine  of  200  horse 
power.  The  fly  wheel  is  12  feet  in  diameter,  and  the  engine 
i:omplele  weighs  about  30,000  pounds.  The  plant  of  this  com  • 
pany  is  now  up-to-dale  in  every  particular. 

An  Ontario  charter  has  been  granted  to  the  Thornbury  Gas- 
oline Engine  &  Foundry  Company,  to  manufacture  gas  and  gas- 
oline engines  and  motors,  steam  engines,  electric  motors,  etc., 
at  Thornbury,  Ont.  The  promoters  include  Messrs.  H.  A. 
Carmichael,  of  Thornbury,  and  D.  A.  McDonald,  of  Glencoe. 

Mr.  A.  J.  Andrews, Jrepresenting  an  American  syndicate,  has 
submitted  a  proposition  to  the  city  council  of  Winnipeg  to  develop 
the  water  power  of  the  Assiniboine  river.  He  guarantees  to 
develop  immediately  4,000  horse  power  and  to  furnish  the  city 
with  what  power  is  required  at  $40  per  horse  power  pei  year  for 
a  24-hour  service. 

Labor  Day  beat  all  previous  lecords  for  street  railway  traffic 
in  Montreal.  Without  counting  transfers  the  company  carried 
32 (,419  passengers  and  the  receipts  totalled  $13,939.  The 
previous  highest  record  was  the  first  Monday  in  September  of 
last  year,  when  263,794  passengers  were  carried  and  the  receipts 
totalled  $11,223. 

A  resolution  introduced  to  the  Dcminion  Trades  Council  pro- 
viding for  the  licensing  of  stationary  engineers,  was  referred 
back  by  the  committee  so  that  a  limit  of  horse  power  should  be 
fixed.  It  is  proposed  to  resirict  the  license  to  25  horse  power 
and  upwards,  so  that  the  regulation  will  not  interfere  with  the 
employment  of  slationary  engineers  in  rural  districts  and  for 
threshing  purposes. 


TO  THE  TRADE 


We  are  Building  Some  of  the 
Largest  High  Tension  Switches 
Ever  Used  in  this  Country.  We 
Can  Build  Yours. 

The  Hill  Electric  Switch  Co., 


Limited, 


426  St.  Paul  Street 

JONTREAL 
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SPARKS. 

The  property  of  the  Coal icook  Electric  Lijfht  I'v;  Power  Com- 
pany came  under  municipal  control  on  October  1st.  Mr.  Bower, 
of  .Morrisburjr,  has  been  eni^ajied  to  take  charge. 

Messrs.  Cadmas  Coo,  exporters.  New  York  City,  have 
recently  purchased  from  J.  C.  Wilson  &  Co.,  Glenora,  Ont.,  for 
a  client  abroad,  the  complete  outfit  for  the  equipment  of  a  water 
(X)wer  th.ir  customer  is  developini^.  The  outfit  is  to  consist  of 
an  S-ioch  "Little  Giant  "  water  vvheel,  the  necessary  iron  flume, 
shafting,  gearing,  couplings,  flat  and  upright  bearings,  etc. 

The  Canadian  Bullock  Electric  Manufacturing  Company  have 
secured  the  contract  for  the  electrical  equipmeni  of  the  Sudbury 
Power  Company.  It  embraces  100  k.w.  in  3-phase  generators, 
t>o  cycle,  two  40  k.w.  exciters  direct  connected  to  water  weeels, 
SIX  step-up  transformers,  and  three  step-down  transformers.  The 
chief  engineer  of  this  work  is  Mr.  T.  T.  Simoson,  of  Deschenes, 
Oue. 

The  Montreal  Star  is  authority  for  the  statement  that  Messrs. 
Brown,  McFarlane  &  Co.,  a  Glasgow  (Scotland)  firm  of  turbine 
engine  manufacturers,  are  making  arrangements  with  the 
Canailian  Pacific  Railway  Company  for  the  installation  of  tur- 
bines in  the  latter's  lake  boats.  Mr.  McFarlane  looks  forward  to 
the  day  when  all  steamships  on  the  great  lakes  will  be  fitted 
with  them. 

Attention  is  called  to  the  advertisement  in  this  number  of  the 
Canadian  Casually  &  Boiler  Insurance  Company,  whose  head 
otTice  is  in  Toronto.  The  managing  director  of  this  company, 
Mr.  A.  G.  C.  Dinnick,  is  a  gentleman  of  wonderful  ability  and 
great  business  experience.  He  has  associated  with  him  the  best 
possible  men  for  the  positions  required  in  the  inspection  and 
insurance  of  boilers,  etc. 

An  electric  car  ran  at  the  rate  of  108  4-5  miles  an  hour  at 
Berlin,  Germany,  on  September  17th,  which  is  said  to  be  the 
highest  speed  ever  attained.  The  engineers  in  charge  of  the 
experiments  expect  that  125  miles  an  hour  will  be  reached,  f  It 
was  found  last  year,  when  a  speed  of  99/4  miles  was  achieved, 
that  the  70-pound  rails  and  ordinary  ballasted  roadbed  would 


not  stand  the  strain.  Since  then  the  roadbed  has  been  recon- 
structed with  broken  basalt  and  closely  set  with  pine  ties  faced 
with  oak,  so  as  to  combine  the  springiness  of  the  pine  and  the 
hardness  of  the  oak.  The  new  rails  weigh  a  little  over  100 
pounds.  Alterations  have  also  been  made  in  the  motor.  The 
details  of  the  experiments  are  kept  secret,  but  a  summary  of  the 
results  will  probably  be  published  at  the  end  of  the  trials. 
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CHANDLER  CANADIAN  PATENT  NO.  63721 


We  are  prepared  to  receive 
orders  for  the  manufacture  of 


ENGINES 


covered  by  the  above 
patent 


LocVirie  Ervgir^e  Compacny 

Montreal,  Canada. 
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TRADE  NOTES. 

The  New  York  sales  offices  of  the  Nernst  Lamp  Company  have 
recently  been  removed  from  the  Equitable  Building  and  trans- 
ferred to  the  new  Hanover  Bank  Building,  No.  1 1  Pine  street. 

Messrs.  Sadler  &  Haworth,  of  Montreal  and  Toronto,  have  for 
many  years  been  engaged  in  the  manufacture  of  leather  belting. 
In  their  advertisement  in  another  part  of  this  number,  they 
direct  the  attention  of  the  readers  of  this  journal  to  the  high 
standard  of  merit  which  their  product  has  attained. 

A  special  tariff  edition  of  the  Canadian  Manufacturer,  just 
published,  contains  an  accurate  reproduction  of  the  official 
texts  of  the  tariffs  of  Canada,  United  States,  Great  Britain,  the 
Commonwealth  of  Australia  and  British  South  Africa,  and  will 
be  found  valuable  for  reference. 

Numerous  orders  for  "  Little  Giant  "  turbines  to  go  abroad  are 
being  received.  The  makers,  J.  C.  Wilson  &  Co.,  Glenora,  Ont., 
report  the  foreign  demand  far  in  excess  of  any  previous  season. 
Recent  shipments  include  one  16-inch  and  six  12-inch  wheels  to 


London,  England,  and  they  have  now  under  construction  a 
double  44-inch  wheel  for  Liverpool,  England. 

The  following  orders  have  recently  been  placed  with  J.  C. 
Wilson  &  Company,  Glenora,  Ont.  :  J.  A.  Tett  &  Bro.,  of  Bed- 
ford Mills,  Ont.,  a  33-inch  "  Little  Giant  "  water  wheel,  together 
with  shafting,  gearing,  bearings,  and  other  accessories  ;  Brant 
Milling  Company,  Brantford,  Ont.,  a  lo-inch  "  Little  Giant  " 
turbine  for  their  flour  mill  at  St.  George,  making  the  sixth  "Little 
Giant  "  installed  by  chis  firm  ;  William  Corey,  Upper  Bedford, 
Que.,  a  "Walsh  Improved  "  double-acting  water  wheel  governor; 
Westport  Milling  Company,  a  33-inch  "  Little  Giant "  water 
wheel.  Wilson  lSc  Company  recently  supplied  the  latter  firm  with 
the  necessary  iron  flumes  for  conducting  water  to  this  wheel  and 
to  their  present  24-inch  "  Little  Giant." 


The  St.  Catharines  &  Niagara  Power  &  Fuel  Company,  Lim- 
ited, has  been  incorporated,  with  a  capital  of  $40,000  and  head 
office  in  Toronto.  The  promoters  include  Albert  Bay,  of  St. 
Catharines,  and  J.  R.  L.  Starr  and  J.  L.  Spence,  of  Toronto. 


DYNAMO  COVERS  A  SPECIALTY 

GUARANTEED  WATER  AND  DUST  PROOF. 

TEISTTS,    OIL    CLOT^HITSTG!-    .A-TSTID  T^R^'^XJLIlSrS. 

Samples  and  Prices  on  Application. 

THE  MONTREAL  TENT,  AWNING  &  TARPAULIN  COMPANY 

23  (a  25  Youville  Place,  MONTREAL. 

ISOLATED 

I      I     11  IN    I    oS  i        ELECTRICAL  ENGINEERS 

I      L  I  1  I  1    I    vl/  ^         AND  CONTRACTORS. 

Combined  Lighting     }         ^raig  Street, 
and  Stea.m  Hearting.  MONTREAL 

CHASE-SHAWMUT  COMPANY 

590  Atlantic  Avenue.  BOSTON.  MASS. 


MANUFACTURER 
OF  


Electrical  Specialties 


SUPPLIED  $1  MONTHLY 


JiaWkiHS' Series 


are  the  most  complete  library  of  practical 
books  published  for  Engineers,  Firemen, 
Electricians  and  Machinists. 

Treating  on  Steam  Engineering  in  all 
its  branches,  including  (Questions  and 
answers;  Electrical  Engineering  and 
Self-Help  Mechanical  Drawing. 

Complete  catalog  giving  special  terms 
and  prices  sent  free  upon  request. 


for  Pngincers. 


THEO.  AUDEL  <S.  CO. 
Educational  Books 
63  Fifth  Avenue.  New  York  City 


l/l/ill  you 
spend 
a  dime 


for  a 

useful  idea  ? 


We  have  printed  a  little  book 
which  should  be  valuable  to  business 
and  professional  men — employers  or 
employes.  The  name  of  the  book  is 
"  SHORT  CUTS,"  and  the  price 
is  a  dime.  The  name  explains  the 
book.  "SHORT  CUTS"  is  not 
meant  to  revolutionize  business,  but 
it  is  full  of  time  and  money-saving 
suggestions  which  are  worth  more 
than  its  price. 

An  employer  says  that  he  has 
saved  more  than  13,000  a  year 
through  suggestions  he  saw  in 
"SHORTCUTS"  An  employe 
who  bought  "SHORT  CUTS" 
found  an  idea  in  it  that  started 
him  in  business  for  himself.  These 
are  extreme  cases,  probably.  The 
fact  is  though,  that  "SHORT 
CUTS  '  is  worth  more  than  the 
dime  we  charge  for  it.  These 
••SHORT  CUTS"  are  the  result  of 
extended  experiment  and  are  be- 
ing added  to  constantly  through 
liberal  prizes.  The  price  of 
••  SHORT  CUTS  "  will  be  twenty- 
five  cents  a  copy  after  the  present 
edition  is  exhausted,  To  get  a 
copy  for  a  dime  you  must  act 
NOW.  Cut  out  this  ad-ertise- 
ment ;  write  your  name  in  the 
white  space  opposite;  wrap  a  dime 
(or  five  stamps)  in  it  and  mail  it  to 
us  at  our  risk.    Do  this  to-day. 

Address  your  envelope  to  the 
Publishers  of  SYSTEM,  1609 
Marquette  Building,  Chicago,  111, 


RELIABLE  DURABLE 


EFFICIENT  ECONOMICAL 


"Shawmut"  Tested  Fuse  Wire  and  Links 
"Shaivmut"  Enclosed  Indicating  Fuses 
"Shawmut"  Junction  and  Outlet  Boxes 
"Shawmut"  Flexible  Rail  Bonds 
"Shawmut"  and  "Monadnoch"  Switches 
"Chase"    Nipples    and    Flexible  Conduit 
Couplings 


"Boston"  Cable  Hangers 
"Gushing"  Theatre  Switchboards 
"Cushing"  Stage  Lighting  Appliances 
Switchboards  and  Panel  Boards 
Electrical  Repairing 


RECENTLY  PUBLISHED 


T«HE  Gf=\Nf\Dlf\N  Mf\ND-BOOK 
OF  STEf\M  f\ND  &LEGTRIGITY 

BY  WILLIAM  THOMPSON 

170  Pages,  Illustrated  In  Strong  Cloth  Binding 

I  HE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Kngineering. 
In  the  succeeding  chapters  the  student  is  led  b)'  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enablo  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

FRIGE  50  CEIsTTS 

TII6  G.  H.  Morlimer  FuDlisliinfl  GomDany.  ol  Toronto.  Limited 

TORONTO,  -  CANADA 
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SRARKS. 

It  is  probable  that  tlio  W'iniiipej;  Electric  Street  Railway  will 
bo  exteiiilod  to  St.  Boniface. 

The  secretary  of  the  \' alloy  field  (<^uebec)  town  council  has 
been  requested  to  secure  tenders  for  the  installation  of  an  electric 
plant. 

The  I'nion  of  Canadian  Municipalities,  at  its  recent  convention 
in  Ottawa,  passed  a  rv-sulution  requesting;  the  Dominion  Govern- 
nu'iH  lo  pass  a  more  satisfactory  telephone  bill. 

The  Winiiipetj  City  Council  have  been  offered  the  rij^hts  and 
privileges  of  the  Lac  du  Bonnet  Developing, Mininjj  and  Manufac- 
turing Company  at  Lac  du  Bonnet  Falls,  together  with  an  instal- 
lation of  10,000  horse  power  electrical  energy.  The  power  is  to 
be  delivered  to  a  transforming  station  in  Winnipeg  within  two 
years.    The  price  asked  is  $1,500,000. 

.■\  board  of  arbitration  recently  fixed  the  price  to  be  paid  by 
the  corporation  of  Midland,  Ont.,  for  the  existing  electric  light 
plant  at  $9,629.  The  owner  of  the  plant  has  refused  to  accept 
the  offer,  on  the  ground  that  the  town's  arbitrator  was  its  solici- 
tor and  a  creditor  of  the  town,  and  therefore  incompetent  to  act. 
The  courts  have  been  asked  to  decide. 


October,  1903 


An  attempt  was  recently  made  to  injure  the  plant  of  the 
Huniber  Power  &  Light  Company  at  Toronto  Junction,  when 
someone  climbed  along  the  stone  wall  of  the  Keele  street  subway 
and  placed  a  piece  of  steel  wire  across  the  company's  line  so  as 
to  cause  a  short-circuit.  Fortunately  the  generator  at  the  power 
house  was  stopped  before  any  injury  was  done. 

The  work  of  extending  the  power  house  of  the  St.  John  Street 
Railway  at  St.  John,  N.B.,  is  progressing  satisfactorily.  In  the 
new  addition  there  will  be  installed  a  new  engine  of  about  900 
h.p.  and  a  generator  of  600  k.w.,  in  addition  to  another  combined 
unit  of  400  h  .p.  After  some  of  the  smaller  engines  in  the  main 
power  house  have  been  removed  a  1,100  h.p.  Laurie  engine  will 
be  installed.  The  company  will  then  be  in  a  position  to  supply 
the  power  needed  on  the  west  side. 

The  Electro-Manganese  Company,  incorporated  by  the  New 
Brunswick  Government  last  session,  are  said  to  have  secured  a 
lease  for  thirty  years  of  the  'vater  power  at  Grand  Falls,  the 
object  being  to  tnanufacture  ferro-manganese  from  wad  or  bog 
ores.  This  ore  has  hitherto  been  of  no  commercial  value,  but  an 
electric  process  is  said  to  have  been  discovered  recently  by  which 
it  can  be  worked  On  a  commercial  basis.  The  company  is  tap- 
italized  at  $1,500,000. 


fliiierlGan  Giroular 

Loom  GoinDanu's 


FLEXIBLE  CONDUIT 


REGISTERED 

MONTREAL  ELECT  KIC  COMPANY,  AGENTS. 

The  ORIGINAI,  and  only  GENUINE  "Circular  Loom."  Has  been  in  the  market  for  twelve  years,  and  handled  by  us  for 
over  nine  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 

MontresLl  Electric  Compatny,  ''*iLir''  Montreal 

Instant  shipments  made.  Large  stock  of  all  sizes  always  on  hand. 


COMPLETE  SENDER  AND  RECEIVER 


For  Sta^tionary  or  PortsLble  Work. 


Write  us  for  anything 
pertaining  to  Wireless 
Telegraph  Apparatus 
supplies.  We  can  furnish 
you  separate  parts,  or 
any  special  parts  that 
you  may  require,  SOaPk 

Goils,  Coherers,  Relays, 
ReQisiers,  Recorders, 
fluiomatic  Tappers,  we 

can  furnish  you  prices  on 
Special  College  Sets, 
Students'  Sets,  and  also 
on  our  special  Conimer- 
mercial  Wireless  Tele- 
graph Sets,  for  short  or 
long  distance  telegraph- 
ing. Write  us  for  pam- 
phlet and  circular,  if  you 
are  interested  in  wireless 
telegraphing. 

Clark    Wireless  Sys- 


tem has  shown  its  merit  in   all  tests   and   requirements.    We  can   fill  your  order  promptly,    for  high  grade 


apparatus. 


Tiio§.  E.  GiarK  wireless  T6i6QraDii-T6i6Dlion6  Goiiipaiiy. 
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SPARKS. 

The  Hinton  Electrical  Company,  of  Vancouver,  are  installing 
an  electric  light  plant  in  the  new  Ludgate  saw  mill  at  Arrowhead, 
B.  C. 

It  is  said  to  be  the  intention  of  the  promoters  of  the  Berlin  and 
Preston  Street  Railway  to  next  year  extend  the  road  to  Wellesley, 
Listowel  and  Goderich. 

The  new  retail  dry  goods  store  of  Ganong  Bros,  at  St.  Stephen, 
N.B.,  is  to  be  lighted  by  their  own  electric  plant.  The  building 
is  steam-heated  throughout. 

The  Bell  Telephone  Company  have  moved  into  new  quarters 
at  Victoria,  B.C.,  the  equipment  of  which  is  second  to  none  in 
Canada.  The  central  energy  system,  now  employed  in  all  the 
leading  ciiies,  has  been  adopted. 

The  Light,  Heat  &  Power  Company,  of  Lindsay,  Ont.,  have 
made  a  proposition  to  light  the  streets  of  that  town  with  sixty 
arc  lamps  of  1500  candle  power  each,  the  price  to  be  $50  per 
lamp  per  year  on  a  five-year  contract. 

The  town  of  Berlin,  Ont.,  recently  took  over  the  gas  and 
electric  light  plants,  pa)'ing  $100,000  therefor.  Improvements 


being  necessary,  the  council  has  voted  $70,000  to  ihe  Light  Com- 
missioners for  the  purpose.  It  is  said  that  the  steam  engines  will 
be  replaced  by  coal  gas  engines.  It  is  proposed  to  supply  in- 
candescent lights  at  a  cent  a  night  per  light  and  to  reduce  the 
price  of  gas  to  $1  per  thousand. 


THIS  SYSTEM  IN  YOUR  OFFICE 

means  less  work  and  less  worry — few  mistakes  and 
no  overtime.    No  matter  what  your  business  or  pro- 
fession, you  should  learn  about  it  and  at  once. 
Ourexpertstojretherhave  written  a  book — Shaw-Walker  Systcms 

— and  YOU  should  read  it.    Send  for  a  copy  to-day.     It  is  fret-. 

THE  SHAW-WALKER  COMPANY,  Muskegon,  Michigan. 


TRflDE>  WITtt  E>N6UflND 

Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  166,  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  Ihe  rules. 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa-  mM| 
tion  and  public  works.  g^J 
The    recognized   medium   for  auvertise-  K!l 
ments  for  Tenders. 


ICANADIAIilCOMTRACT  record! 

TORONTO./  .  .  5 


Greer  Tested  Fuse  Wire 


Full  weight  guaranttcd  to  each  spool. 
V.'arranted  to  be  al>sohiteIy  uniform,  reliable 
and  accurate.    Setid  for  catalog 

HARVARD  ELECTRIC  CO., 

l'24.-226  South  Clinton  Street 

CHICAGO.  ILL. 


THE  GflNflDlftN  HEINE 
SHFETY  BOILE>R  GO. 
JOHN  J.  MAIN, 

Esplanade,  0pp.  Sherbourne  St.,  Toronto 
HIGH  CLASS 

Water  Tube 
Steam  Boilers 

for  all  pressures,  duties   and  fuel. 
From  75  to  600  h.  j).  each.    N.  B.— We  do 
not  make  small  boilers. 

References  ;—  The  Toronto  Electric 
Light  Co  ,  Limited  ;  The  T  Eaton  Co. 
Limited  ;  The  Massey-HarrisCo.,  Limited, 
The  Gutta  Percha  Rubber  &  Mfg.  Co., 
Dominion  Radiator  Co.,  Central  Prison, 
Foresters'  Temple,  Toronto  City  Hall, 
where  boilers  may  be  seen  working. 


ALUMINUM 

ELECTRICAL    COND  UCTORS 


FOR 


RAILWAY  FEEDERS  AND 
TRANSMISSION  LINES.  

INGOTS,   SHEETS,   WIRE,   TUBING,  CASTINGS. 

Prices  with  full  information  ou  application. 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 


TELEPHONES 


We  manufacture  TELEPHONES  for  all  hinds  of  service; 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument,  perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  N.  S. 
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ANNOUNCEMENT. 

The  Cliair  of  Physics  and  Kloctrical  Engineering  at  tlie 
Thomas  S,  Clarkson  Memorial  School  of  Technology  has  been 
filled  by  the  Board  of  Trustees  by  the  appointment  of  Byton 
Briggs  Brackett,  A.B.  and  A.M.,  Syracuse  University:  "  Certifi- 
cate in  Electrical  Engineering "  and  Ph.  D.,  Johns  Hopkins 
University.  He  is  an  associate  member  of  the  American 
Institute  of  Electrical  Engineers  and  a  member  of  the  American 
.Association  for  the  .Advancement  of  Science. 

His  teachinji  experience  has  been  in  Dickinson  Seminary, 
Williamsport,  Pa.:  Adelpbi  .\cademy,  Brooklyn,  N.  Y.;  Eastern 
Hij;h  School,  Washington,  D.C  :  Electrical  Engineering  Labora- 
lorv,  Johns  Hopkins  University,  Baltimore,  Md.;  Union  College, 
Schenectady,  N.V. ;  Rutgers  College,  New  Brunswick,  N.J., 
with  which  institution  he  was  last  connected  previous  to  appoint- 
ment to  the  Clarkson  School  of  Technology. 

His  practical  electrical  engineering  experience  comprises  the 


inspection  and  testing  of  all  the  cable  manufactured  for  the  U.S. 
Army  during  the  Spanish-American  war  by  the  General  Electric 
Company,  of  Schenectady,  N.Y.;  a  year's  work  with  the  late 
Prof.  Henry  A.  Rowland,  of  the  Chair  of  Physics  of  Johns 
Hopkins  University,  in  the  development  of  the  Rowland  Printing 
Telegraph,  with  considerable  experience  in  commercial  electrical 
testing  at  various  times. 


A  western  system  of  electric  roads  is  about  to  operate  sleeping 
cars  on  its  trolley  lines  which  will  be  as  luxurious  as  the  Pull- 
man on  the  steam  road,  and  will  offer  in  addition  other  conveni- 
ences which  will  add  materially  to  the  comfort  and  pleasure  o 
the  patrons  of  the  road.  The  construction  of  the  sleepers,  while 
following  the  general  scheme  of  the  older  type,  will  embody  a 
number  of  new  features.  The  cars  will  be  somewhat  lighter 
than  the  steam  road  sleeper,  and  during  the  day  will  be  con- 
verted into  parlor  cars. 


ELECTRICAL:&  transformer  sheets,  strips  &  STAMPINGS 

SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

134  UPPER  THAMES  ST., 
LONDON,  ENG. 


Magnnt  Forgiugs,  Slabs,  Bars 
iu  U^e  Rough  and  Machined. 


TURNER  BROS., 


Telegraphic  Address,  'Sheetiron',  JvONDON.  Established  1870. 

tieber's  Code  used.  Plain  and  Slotted 

MILD  STEEL  CASTINGS  FOR  MAGNETS  Discs. 
MAGNET  STEEL  FOR  PERMANENT  MAGNETS.  BRIGHT  CHAKCOAL  IRON  RODS 

Sole  Representatives  for  Canada:  Peacock  Brothers,  Canada  l,ife  Buildings,  Montreal. 


Water  Gages, 
G  age  Cocks,  etc 


AUTOMATIC 


INJECTORS 


Grease  Cups, 
Oilers,  etc- 


Send  for  Illustrated  Catalogue.        ^      MS        PENBERTHY  INJECTOR  CO.  Limited.  Box  568,  WINDSOR,  ONT 


C.  A.  PARSONS  &  COMPANY 

NEWCASTLE  ON  TYNE.  ENGLAND 

MANUFACTURERS  OF 

PARSONS  STEAM  TURBINE 

Direct  connected  to  continuous  and  alternating  current  generators. 
The  most  efficient  engine  in  the  market  for  converting  steam  into 
electrical  energy. 


I 
I 


DICK,  KERR  &  COMPANY,  Limited 


LONDON  AND  PRESTON.  ENGLAND 

MANUFACTURERS  OF 


Corvtirwiovis  &^nd    ^  ^ 
AltenaLting  Cvirrent 


GENER.ATORS 


RotaLry  Tra.rvsformers  aLnd  Induction  Motors 


I 


CAMPBELL  &  RENTON 

CANADIAN  AGENTS.  KINGSTON.  ONT. 
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SPARKS. 

The  Knight  Bros.  Company,  of  Burk  s  Falls,  Onl.,  intend 
building  a  new  dam  for  power  purposes. 

The  Hamilton  Cataract  Power,  Light  &  Traction  Company, 
of  Hamilton,  Ont.,  have  taken  tenders  on  the  erection  of  a  brick 
and  steel  power  house  at  DeCew  Falls,  near  St.  Catharines.  The 
building  will  be  300  x  80  feet  and  30  feet  from  the  ground  to  the 
eaves.  Four  new  generators  of  about  7,000  horse  power  will  be 
installed  therein.  It  is  expected  that  the  increased  capacity  will 
place  the  company  in  a  position  to  supply  the  demand  for  elec- 
tric energy  for  some  time  to  come. 

Mr.  Louis  Simpson,  consulting  engineer,  of  Ottawa,  Ont., 
has  recently  visited  the  United  States  for  the  purpose  of  investi- 
gating the  merits  of  the  different  electrical  furnaces.  He  is  confi- 
dent that  the  electrical  reduction  of  iron  ores,  and  their  conver- 
sion into  steel,  is  a  commercial  possibility  under  the  conditions 
which  exist  in  the  Ottawa  valley  and  near  the  city  of  Ottawa. 
The  difficulty  seems  to  be  only  in  the  collection  of  sufficient  data 
in  order  to  decide  which  of  the  several  different  furnaces  and 
processes  are  the  best  to  adopt.  Mr.  Simpson  is  continuing  his 
invesitgations  with  a  view  of  utilizing  some  of  the  immense  water 
power  at  the  Chats  Falls,  within  twenty  miles  of  the  city  of  Otta- 
wa, for  the  purpose  of  producing  iron  and  steel. 


GlarKson  School  ot  Technologu  'potsdamr?).Y''"°""'' 

Courses  leading  to  degrees  of  Bachelor  of  Science  in  Civil, 
Electrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tuition  moderate. 

WM.  S.  ALDRICH,  Director 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  GO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149- 


»  C.  G.Young  Co. 


Manufacturers 

RUBBER  STAMPS 

Cor.  Yonge  and  Adelaide 
Streets, 

TORONTO 

Send  for  Quotations. 


THE  ROSSENDflLE, 
BELTING  GOMPflNY 

LIUirSD 


OF  Manchester,  England. 


Sole  Makers  and  Patentees  of  the  celebrated 

M.A.Y.  Solid  Woven,  Anti- 
Frietion   Edged  Belting. 

Sole  Agents  for  Canada  for  the 

JACKSON  PATENT  BELT  FASTENERS 

The  only  British  firm  havingf 
a  Branch  in  the  Dominion  in 
direct  connection  with  the 
manufactory.    :    :    :    :    :  : 

59-63  Front  Street  E.,  TORONTO 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

In  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TORONTO 

Circulates  in  Every  Province. 


UCCNSCK   or  TMC 
WHITNCr  eieCTRlC  INSTRUMtVT 
COMPANy^  PATENTS 
IN  CANADA. 


shjbribroom:^:.  que. 
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COMBINES  THE  BEST 
QUALITIES  OF  OTHER  BOILERS 

The  Mumford  Standard  internally  fired 
boiler  combines  to  a  remarkable  extent 
the  best  features  of  the  Scotch  and 
Eng-lish  types  of  internally  fired  boilers, 
tof^ether  with  the  lighter  weight,  less 
floor  space  and  more  perfect  circulation 
of  the  best  boilers  of  the  American  water 
tube  type. 

The  construction  throughout,  except  the 
tube  sheets,  is  cylindrical  and  spherical, 
requiring  no  stays;  the  boiler  is  supplied 
with  an  outer  steel  casting  or  for  brick 
setting  as  desired  by  the  customer. 

The  steam  and  water  space  is  divided 
between  two  cylindrical  shells,  the  thick- 
ness of  plate  is  not  so  great  as  in  the 
Scotch  marine  type,  and  the  expensive 
and  troublesome  rear  combustion  cham- 
ber is  avoided. 

ROBB  ENGINEERING  CO.,  Limited, 

Amherst,  N.  S. 


1 


1 


Agents  :   WILLIAM  MeKAY, 

19  McKeii/.ie  Crescent,  Toronto. 


WATSON  JACK  &  COMPANY, 

7  St.  Helen  St.,  Montreal. 
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PUBLICATIONS. 

Prof.  Alexaiuler  l?as  translaioil  into  English  Prof.  Planck's 
book  on  Thermo  Dynamics,  which  might  be  called  an  introductory 
text-book  for  students  who  have  taken  elomentar)-  courses  in  Phy- 
sics and  diemsilry  and  arc  familiar  with  the  elements  of  the  Differ- 
ential .'nd  Interval  Calculus.  It  contains^ upwards  of  300  pages 
and  sells  for  7  shillings  6  pence.  The  publishers  are  Longinans, 
Green  &  Company,  39  Paternoster  Row,  London,  England. 

"  Engineering  Preliminaries  for  an  Interurban  Electric  Rail- 
way "  is  ihe  title  ofa  useful  book  by  Ernest  Gonzenbacli.  It 
contains  the  plans  and  recommeiid;itions  embodied  in  a  report  on 
a  proposed  railway  in  the  Midiile  West  and  is  intended  to  show 
the  way  in  which  certain  conditions  were  met  in  a  certain  case, 
together  with  the  reasons  which  led  up  to  the  recommendations 
and  plans  submitted.  The  McGraw  Publishing  Company,  114 
I.ibortv  S^treet,  Xew  ^'ork,  are  the  publishers. 


SPARKS. 

The  ratepayers  of  Wingham,  Ont.,  are  to  vote  on  a  by-law 
authorizing  the  purchase  by  the  council  of  the  electric  light  plant. 

On  October  12th  the  ratepayers  of  Almonte,  Ont,,  will  vote  on 
a  by-law  to  raise  the  sum  of  $5,000  for  the  development  of  the 
water  power  and  the  purchase  of  additional  electrical  apparatus. 

The  Hamilton  Cataract  Power  &  Light  Company  have  within 
the  past  few  weeks  replaced  all  the  arc  lamps  in  the  city  of  Ham- 
ilton with  lamps  of  the  latest  and  most  improved  design,  very 
greatly  to  the  advantage  of  the  street  lighting. 

The  city  council  of  Winnipeg  have  accepted  the  tender  of  the 
Canadian  General  Electric  Company  for  the  supply  of  electrical 
apparatus,  at  the  price  of  $19,895.  The  Eugene  Phillips  Electrical 
Works  will  supply  12  miles  of  triple  braided,  water-proof  wire  at 
iSyi  cents  per  pound  f.o.b.  Montreal. 


Fop  Anything"  in  the  Line  of 


TELEPHONES 


AND  SUPPLIES. 


The  S^yer  Electric  Compa.nLy 


Phone  Lorvg  Distai.nce 
Ma.in  4546.  Ea.st  17 


10-12-14  Bea^ver  Ha.ll  Hill.  MONTREAL 


THE  McEWEN 


Sizes 
Readyi  for 
I  m  med iate 
Shipment 

13x14 
10x10 


AUTOMATIC 


In  Single  and  Compound  Units. 
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President.  Treasurer. 

BRADSTREET'S 

Capital  and  Surplus,  $1,500,000. 
Vfficfs  Throuahout  the  Civilized 
World 

Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  Citv,U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
UoUing  circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  mei  chants, 
LV  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  eflort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  or 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 
Offices  IN  Canada:    Halifax  N.S.  Hamilton, Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
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M.  de  riLLEBS 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTORS 
Bi-polar 
Multipolar 
Direct  Connected 


DYNAMOS 

Power 

Lighting 

Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Specl^l  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON  EMCIi  IISlMi  GO. 


Wauerly  Park,  NEWARK,  N.J.,  U.S.A. 

New  York  Office  :  74  Cortlandt  Street. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 
London  :  Elliott  Bros.,  Century  Works,  Lewisham. 

Paris,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 

WESTON  STANDARD  PORTABLE 
Direct-Reading- 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  bridge  Work.  of  extreme  accuracy  and  lowest  consumption  of  energy. 


THE  1905  EDITION 

STANDARD  WIRING 

FOR  ELECTRIC  lllGMT  AMD  POWER 
ADOPTED 

By  the  Fire  Underwriters  of  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleg-es  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover,  Pocket  Size,  Retail  Price         -  -  $1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 


Direct  Current  Multipolar 
Generators 


Direct-Connected  to  a  throttle- 
governed  Sleeper  Engine. 


INDEPENDENT  UNITS 

For  your  FACTORY,  your  SAWMILL,  your  STORE,  your 
YACHTS  and  your  STEAMERS,  your  COUNTRY-HOUSE 
or  your  HOTEL. 


The  armatures  will  not  heat. 
The  commutators  will  not  spark. 

The  control  is  automatic,  there  is  no  fluctuation  of  light. 
Taken  altogether  they  are  the  most  efficient  and  the  most 

perfectly  automatic  units  ever  offered. 
Compact  and  light — space  and  weight  minimized. 


Write  us  for  particulars,  catalogs  and  prices. 


The  SLEEPER  ENGINE  COMPANY,  Limited 

Office  and  works,  corner  Darling  a.nd  Notre  Da.me  Streets,  Montreal 
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Ness.  II 


BORERS  or 


reii5t  Bate 

m.Mss  i  CO:. 


COLE  ^CEN^S 
V,    Tor  the 

Milde  MicrDphons 

The  best  TRANSMMTER 
-  in  the  World. 


JELEPHONES^•'E 


QUEBEC  AGENTS 

rcr  rhe 


|L£rrill£;\L  3jJ?i>U££5.  '"L°mo?"°b""- 


SwitcH-Boards  and  flnnunciators  <f 


'  Nessphones,  '  Montreal 

732  DoFChestep  St., 

FIRE  ALARM  APPARATUS  and  ]  montrbal 

TELEGRAPH  INSTRUMENTS    (9  xe.epw MTi;r„oo. 


For  Electrical  Supplies  of  all  kinds. 


Montreal 


SADLER  &  HA  WORTH 


TANNERS  AND 

MANUFACTURERS  OF 


OAK  LEATHER  BELTING 

Try  our  "  CROWN  BRAND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 
Cor.  WiUiam  and  Seigneurs  Streets.  MONTREAL.  9  Jordan  Street,  TORONTO 

MUNIOIPAUTIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


THE  ELECTRICAL  CONSTRUCTION  U  S  K    W I  PI  K 


Company  of  London,  Limited. 

32-40  DuDdas  Street,  London,  Can.— Phone  1103. 


Perfection 
Type 


DYNAMOS 


MOTORS 


iMultipolar  or 

Bipolar,  Direct 
Connected  or  Belted. 
High  efficiency.    Designed  for  any  required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 

T^^'imates   cheerfully  given.    Descriptive  matter  furnished  on 


Canadian  tested. 
No  more  need  be  said 


CANADA  METAL  CO., 

William  Street,  TORONTO,  ONT. 
Price  list  on  application. 


CANADIAN 


Electrical  News 

AND  Engineering  Journal 


OLD  SERIES,  VOL.  XV  -No.  8 
NEW  SERIES,  VOL.  XIII.— No.  n 


TORONTO,  CANADA,  NOVEMBER,  1903 


PRICE  10  CENTS 
$1.00  Per  Year. 


THIS 

fliiernavino 

Gurreni 

Generaior 

is  not  excelled  by  any 
for  Municipal  and  Com- 
mercial Lighting-,  also  for 
Power  Circuits. 

We  manufacture  Induc- 
tion Motors  to  suit  any 
Polyphase  Circuit. 

THE  UNITED  ELECTRIC 
CO.,  LIMITED 

134  KING  STREET  WEST 
TOKONTO 


4* 


Cbloribe  Hccumulators 


For 


Central  Stations,  Electric  Railwacys, 
IsolaLted   Lighting  a^nd  Power  Sta^tions, 
Fire  AlaLrm,  Telegraph,  Train  Lighting, 
Yacht  Plaints,  LaboroLtory,  Etc.,  Etc. 

Price  Lists  and  Descriptive  Bulletins  forwarded  upon  request. 

SOLE  CANADIAN  REPRESENTATIVES 


G 


^^ADIAN  ^^ERAL  pLECTRIC 

LIMITED. 

Head  Offices      -      TORONTO,  ONT. 

District  Odices  : 

MONTRFAr.      HALIFAX      OTTAWA        WINNIPFCr        VAMCOIIVRR       VICTORIA        RO^SI  ANH 


II. 
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CHAKLES  BR.ANDK1S 

A  M  C.iii.  Sjc.  C  K.,  a.  M   Aiiitrr  Itist.  V.  K. 

CONSULTING  ENGINEER 

Kstimatcs.  I'l.ins  aiiil  Supervision  of  llyilraulic 
.(uJ  Slc.iin  Hlcotrio  l,i>;hl.  I'owcr  niul  knilroad 
riaiits.    Sv>ccit\ontioiis,    Reports,  Switchboard 
ncsigus,  lomplete  Kictory  lustallrtlioiis,  Ktc. 
Long  liislaucc  Telephone  Main  c>. 
Cable  Address  :  BrundeisMontrenl. 

\V  V.  Code,  Univ  Kdilion. 
I.iveriv.>ol  &  I.ondon  ."v;  i~. lobe  lUiildiug. 

MONTREAL 


WALLACE  C.  JOHNSON 

M.'iv  Am   S,H.  C  K.     M.Mi.  A,,..  Soc.  M  l;. 

CONSULTING  ENGINEER 


Water  Power  Development 
and  Power  Transmission. 

714  Notre  P.ime  Street,  MON  I  REAL,  P.  Q  , 

and  NIAt^.ARA  FALLS,  N.Y 


R.  S.  KELSCH 

Goiisullinfl  Enflineer 

Long  Distance  'Phone  Office  and  Residence. 

Cable  Address  "Kelsch  > 

38  Victoria  Square,  IVIontreal 

Late  Gereral  Sup'^rintendent  and  Engineer  of  the 
Lacbine  Rapids  Hydraulic  &  Lard  co  .  Ltd. 

Mem.  Am.  Inst.  K.  E,  Mem.  Can.  .So.  C.  E 

Design  and  Construction  of  Transmissions, 
Lighting  and  Power  Plants  of  every  description, 
Underground  stems.  Conduits,  Estimates,  Re- 
ports and  Arbitrations.  20  years  practical  exper- 
ience. 

ROSS  &  HOLCATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.   Electric  Railways,  Lighting 
and  Power  Systems. 
.Arbitrations,  Reports,  Etc., 

80  ST.  FRANCOIS  X4VIER  ST.  -  MONTREAL 

RODERICK  J.  PARKE 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  C.E. 

CONSULTING  ENGNIEER 

Electric  Light  and  Power  Plants.   Long  Distance 
Electrical  Power  Transmission.  Steam 
and    Hydraulic  Plants.  Estimates. 
Valuations.   Tests.    Reports  and 
Investigations. 
S2-54  Janes  Building,  C  )roer  King  and  Tonge 
^   ^  Streets,  TOBONTO. 

^  ,  .  f  OflBce— Long  Distance,  Mam  8047. 
Telephones  |  Residence— North  2204. 

Telegraphic  address  :  "  Rodparke." 
W.  U.  Code,  Univ.  Edition. 

T.  T.  SIMPSON 

.V.  M.  Amer.  Inst.  E.  E., 

Consvilting  Engineer 

Long  Distance  Phone  Ottawa  1388. 
Design  and  Construction  of  Lighting 
and  Power  Plants  of  every  desc-iption. 
Long  Distance  Power  Transmission.  :  Re- 
ports. Estimates,  Tests,  Specifications. 

OTTftWfl,  DE.SCHENES 

55  Sparks  St.  QUE. 


K.  N.  Piiu.i.ii'S,  President. 


Geo.  H.^LNEV2nd,  Secretary-Trea.surer. 


Bi  F.  FiK  mm 


(LI]VCia?EID) 


/V\ONTRE)f\b 


TORONTO 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Rubber.  Magnet  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 


U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 

DYNAMOS  /  MOTOR.S 

New  or  Second  -  Hand.  For  Sale 

Especially  equipped  for  repair.s  to  Electrical  Apparatus  of  all  kinds. 

ELECTR.IC  REPAIR.  6;  CONTRACTING  CO. 

617  (Si.  619  Lagauchetiere  Street    -  MONTREAL 

The  DOW  PORTABLE  ELECTRIC 

BRAINIR&E,  /nASS. 

JUMP    SPflRK,    PLUGS,    COILS,    flND  BfVTTERlES 

FOGARTY  BROS., 


Canadian  Agents. 


lis  St.  James  Street,  MONTBEAL 


LITTLE  GIANT 
DOUBLE  TURBINE 

HORIZONTAL  AND  VERTICAL. 


Made  in  44  sizes  from  4  inches  to 
60  inches  diameter,  in  either  iron 
scroll  case  (see  cut)  or  in  flume  case 

Machine  dressed  gearing  a  spec- 
ialty. 

Write  for  catalogue  and  gear  list. 
Correspondence  solicited. 

J.  G.  WILSON  &  GO. 

GLENOR.A,  ONT. 


STUART-HOWLAND  CO. 


Have  now  on  hand  ready  for  shipment 

18,000 

BR.ACKET  ARMS  in  12  different  styles,  and  other  OVERHEAD  AND  POLE 
EQUIPMENT  in  like  proportion.    Also  largest  .stock  of 

LIGHTING  and  TELEPHONE  SUPPLIES  in  America. 


BRVNCHES  at  : 

New  York 
Uondon 


CIevela.nd 
Paris 


261-287  DEVONSHIRE 
54-  WINTHROP  SQ., 


"■■]  BOSTON,  .MASS. 
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Pair 

McCormick 
TuirbiiAes 

4,000  H.  P.,  72  ft.  head,  arranged  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Five 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inches  for  their  plant  at  Mechanicsville,  N.  Y. 


S.  /Worgan  Smith  Company, YorK,pa.,as./v. 

176  FEDERAL  STREET,  BOSTON,  MASS. 

Write  for  calalOQue  i!  contemplatinQ  purcliasG  of  Turbines. 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  CABLE  COMPANY, 


MONTREAL 


i  -  N 

If  Quality,  Promptness  and  Attention  Count  With  You 

Write  us  when  next  in  the  Market. 

J.  A.  DAWSON  (SJL  CO. 

STREET  RAILWAY  AND  ELECTRICAL  SUPPLIES 

745  Craig  Street,  MONTREAL.  QUE. 

^   Mail  orders  and  inquiries  receive  SPECIAL  .ATTKNTION.  ^ 


AN  ENGINE 


Possessing  the  qualities  of  Economy,  Simplicity,  Quick  aiul  Even 
Regulation,  Easy  to  Operate,  Needing  Pew  Repairs,  is  the  kind  required 
by  steam  plant  operators.  rhese  essentials  are  embodied  in  the 
WHEELUCK  and  IDEAL  STEAM  ENGINES  made  by 

The  Goldie  &  McCulloch  Co.,  Limited, 

O-AI^T,  ONTARIO,  CAlSrADA 

Ve  Make 

WHEELOC  K  ENGINES,  IDEAL  ENGINES,  GAS  ANH  GASOLINE  ENGINES,  BOILERS,  PI  MPS,  WATER  WHEELS,  OATMEAL  MILL 
M;'CI1INERV,  FLOUR  MILL  MACHINERY,  WOLK  GYRATORS,  WOOD-WORKING  MACHINERY,  SHINGLE  MACHINERY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SIIAETING,  HANGERS,  GEARING,  COUPLIN(;S, 
KRICriON     CLUTCH    COUPLINGS,     I'KICTKIN    (  l.urC  II     PULLEYS,    SAFES,    VAULTS  AND    VAULT  DOORS. 
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SPARKS. 

Harrie,  Out.,  is  about  to  iiislall  an  elect lic  fire  alarm  system. 

Mr.  Poter  Bell  will  build  the  extension  to  the  power  house  at 
Current  Kiver  for  tlio  Corporation  of  Port  Arthur,  Ont. 

The  ratepayers  of  Guelph,  Ont.,  have  voted  in  favor  of  taking' 
over  the  radial  railway,  at  :i  cost  of  $78,000.  The  vote  was  532 
lor  .iiid  .15,^  against. 

Incorporation  has  been  jjranted  to  the  Toronto  Automobile 
Manufacturing  Company,  Toronto,  with  a  share  capital  of 
$50,000.  The  incorporators  include  Messrs.  Charles  Trow, 
John  Noble  and  J.  W.  Siddall. 

Mi.  Kohl.  Ross,  K.K.,  was  engaged  by  the  town  of  Perth, 
Out.,  to  rejiort  on  the  value  of  the  plant  of  the  Perth  l'".lectric 
C  ompany.  His  figures  were  $4,033  for  the  electrical  apparatus, 
exclusive  of  the  Ritchie  water  power  and  appurtenances  owned 
by  the  company.  I"or  their  entire  property  the  company  have 
.isked  Sio,Soo,  anil  a  committee  of  the  City  Council  have  recom- 
mended that  an  offer  of  $S,ooo  be  made  to  them,  ff  the  offer  is 
refused  the  Council  threaten  to  discontinue  the  street  lighting. 

At  a  meeting  of  the  Peterborough  council  on  October  6th  a 
contract  with  the  I'cterborough  Light  and  Power  Company  was 
agreed  to,  by  which  the  town  gets  120  lights  of  2,000  candle 
power  for  $46.66  per  lamp  per  year.  The  Otonabee  Power 
Company  offered  to  supply  the  same  power  at  $35  per  lamp,  but 
as  the  street  railway  service  had  been  secured  from  practically 
ihe  Peterborough  Light  &  Power  Company  on  condition  of 
giving  that  company  the  lighting,  the  council  did  not  consider 
the  offer.  It  is  said  that  legal  steps  will  be  taken  to  quash  the 
contract. 

Dr.  H.  T.  Bovey,  Dean  of  the  Faculty  of  Applied  Science  at 
McGill  University,  Montreal,  recently  announced  that  the  British 
Institution  had  just  paid  McGill  a  great  compliment.  Previously 
for  any  graduate  outside  of  certain  universities  in  England,  Scot- 
land, Ireland  and  Wales,  to  become  qualified  for  membership  in 
the  British  Institution,  it  was  necessary  to  pass  a  specified  ex- 
amination. McGill  has  now  been  placed  among  those  univer- 
sities whose  graduates  are  exempt  from  this  qualifying  examin- 
ation, it  being  the  first  to  receive  this  honor  outside  of  the  Brit- 
ish Isles. 


.V  controlling  interest  in  the  Humber  Power  &.  Light  Company, 
which  is  capitalized  at  $100,000,  is  said  to  have  been  secured  by 
the  Stark  Electrical  Company,  of  Toronto,  and  as  a  result 
President  Samuel  Nesbitt,  A.  C.  Morris  and  H.  A.  Hurd  are  re- 
placed on  the  directorate  of  the  former  company  by  Hon.  John 
Dryden,  Hon.  Geo.  E.  Foster  and  Mr.  A.  Stark.  The  Stark 
Company  propose  to  demonstrate  at  the  Junction  its  system  of 
light,  power  and  telephone  by  one  wire. 


MOONLIGHT  SCHEDULE  FOR  DECEMBER. 


Date. 

Ivight. 

Date. 

Extinguisn  . 

No.  of 
Hours. 

Dec.  1 

2  00 

Dec.  I 

6  30 

4  10 

2 

3  00 

6  30 

3  30 

3 

4  00 

3 

6  30 

2  10 

4 

No  Light 

4 

No  Light 

5 

5  00 

1^ 

7  30 

2  30 

6 

5  00 

6 

8  30 

3  30 

7 

S  00 

7 

9  30 

4  30 

8 

5  00 

8 

10  40 

5  40 

9 

5  00 

9 

II  so 

6  50 

10 

5  00 

1 1 

I  00 

8  00 

1 1 

5  00 

12 

2  00 

9  00 

1 2 

5  00 

13 

3  00 

10  00 

'3 

5  00 

'4 

4  15 

'I  15 

14 

5  00 

'5 

5  '5 

12  15 

•5 

5  t)o 

16 

6  30 

13  30 

16 

5  00 

17 

6  30 

13  30 

'7 

5  00 

18 

6  30 

13  30 

t8 

5  00 

19 

6  30 

'3  30 

'9 

5  00 

20 

6  30 

13  30 

20 

5  00 

21 

6  30 

13  30 

21 

5  00 

22 

6  30 

>3  30 

22 

7  00 

23 

6  30 

11  30 

23 

7  45 

24 

6  45 

1 1  00 

24 

8  45 

25 

6  45 

10  00 

25 

9  45 

26 

6  45 

9  00 

26 

'0  45 

27 

6  45 

8  00 

27 

"  45 

28 

6  45 

7  00 

29 

0  45 

29 

6  45 

6  00 

30 

«  45 

30 

6  45 

5  00 

31 

2  45 

31 

6  45 

4  00 

Total 

.  250  00 

Smooth  Sailing 
on  the  Sea 
of  Business 


is  insured  if  you  use  Dodg^e  Power  Trans- 
mission Appliances. 

Whenever  a  firm  wants  power  trans- 
mission equipment  of  the  highest  type  they 
know  that  "Dodge"  will  fill  the  bill. 

Our  reputation  for  carrying  the  best 
and  most  extensive  line  of  Dynamo  Pulleys, 
Light  and  Heavy  Shafting,  and  Friction 
Clutches,  is  not  accidental.  We  have  fought 
for  years  for  the  reputation,  giving  the  best 
always,  and  keeping  at  it  until  all  wise  users 
endorse  our  Clutches,  Belting,  Shafting, 
Pulleys,  and  in  fact  every  appliance  we  pro- 
duce, as  being  without  peer  in  quality, 
efficiency,  and  durability.  Orders  for  special 
transmission  appliances  a  specially. 

THE  DODGE  MANUFACTURING  COMPANY 

OF  TORONTO,  LIMITED 

TORONTO.  ONT. 
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Westinghouse  Transformers 

This  cross-section  sKows  tKe  method  of 

spreading  the  Coils 

in  Type  N  and  O  D  Ttansiotmcts 


The  larger  part  of  each  separate 
coil  is  entirely  surrounded  by  the 
bath  of  oil ;  this  is  a  valuable  fea- 
ture  pertaining  to  Westinghouse 
Transformers  only,  and  secures 
low  and  uniform  temperature. 


Write  nearest  office  for  Publication  7007. 


Canadian  Westinghouse  Company;  Limited 

Lawlor  Building,  King  and  Yonge  Streets,  TORONTO. 
London  &  Liverpool   &   Globe   Building,  MONTREAL. 
Works:    HAMILTON,  ONTARIO, 


■i 


The  Nights  are  Getting  Longer. 

It  is  high  time  you  consider  the  lamp  problem. 

If  you  will  but  give  us  a  chance,  we  can  demonstrate  to  you 
ihe  superiority  of  Packard  lamps,  each  and  every  one  of  which 
are  unexcelled  in  appearance,  construction,  efficiency,  and 
durability. 

Address  the  factory  or  our  (iastern  offices  at  Moiurcal. 


THE  PACKARD  ELECTRIC  Ca  Limited 
St.  Catharines.  ONT 
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XYLOTITE 
PULLEYS 


THE  ABOVE  PHOTOGRAPH  WAS  TAKEN  FROM  ONE  OF  A  LOT  OF  OUR  521^x56x8  XYLOTITE  PULLEYS,  WHICH 
WERE  THE  LARGEST  FIBRE  PULLEYS  EVER  MANUFACTURED. 

SPECIFY  XYLOTITE  PULLEYS  ON  ALL  APPARATUS 
WE  MAKE  ALL  SIZES.      NONE  TOO  LARGE  OR  NONE  TOO  SMALL. 

THE  XYLOTITE  MFG.  CO. 

CINCINNATI.  OMIO 
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Pringle  Co.,  R.  E.  T   viii 

United  Electric  Co  I,  IV 

DYNAMO  AND  MOTOR  REPAIRS. 

CoUyer  &  Brock   vi 

Electric  Repair  and  Contracting  Co   II 

DYNAMO  COVERS. 

Montreal  Tent,  Awning  &  Tarpaulin  Co. 
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.Simpson,  T.  T   II 
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Goldie  &  McCulloch  Co   i 

Laurie  Engine  Co  

Waterous  Co   xiv 

ENGINES  (GAS  AND  GASOLINE). 

Goldie  <&  McCulloch  Co   i 

Hamilton  Mfg.  Co.,  Wm   v 
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Forman,  John   vi 

Hart  &  Co   vii 

Munderloh  &  Co   IV 
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ELECTRICAL  INSTRUMENTS. 
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FILTERS. 
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Canadian  General  Electric  Co   I 

Electrical  Construction  Co.  ol  London. .  .  IV 

Pringle  Co.,  R.  E.  T   viii 

Sleeper  Engine  Co.,  Limited   Ill 

United  Eleclric  Co.    I, IV 

Canadian  Westinghouse  Co   v 

INSTRUMENTS  (MEASURING). 
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INJECTORS. 

Penberthy  Injector  Co   xii 

IRON  SHEETS  AND  BARS. 

Turner  Bros   xiv 
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Pringle  Co.,  R  E.  T   viii 
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Pringle  Co.,  R.  E.  T   viii 

Canadian  Westinghouse  Co  i  ii 
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Otto  Minner  &  Co   vii 

OFFICE  FURNITURE. 
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Goldie  &  McCulloch  Co   i 
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PULLEYS. 
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Goldie  &  McCulloch  Co   i 

Xylotite  Manufacturing  Co   iv 


PAINT. 
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Chase-Shawmut  Co   ix 

Collyer  &  Brock   vi 

Electric  Repair  &  Contracting  Co   II 

Thompson  &  Co.  Fred   xi 

SHAFTING. 

Dodge  Mfg.  Co.  of  Toronto   ii 
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Chase-Shawmut  Co   ix 

Hill  Electric  Switch  Co   vii 
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Canadian  General  Electric  Co   I 

Electric  Construction  Co.  of  London   IV 

Hill  Electric  Switch  Co   2J4 

Ness,  McLaren  &  Bate   IV 

Pringle  Co.,  R,  E.  T   viii 

United  Electric  Co   I, IV 

Canadian  Westinghouse  Co   iii 

TELEGRAPH  SUPPLIES 

Ness,  McLaren  &  Bate.    IV 

Wireless    Telegraph  -  Telephone  Co., 

Thos.  E.  Clarke   xi 

TELEPHONE  SUPPLIES. 

Ness,  McLaren  &  Bate   IV 

Sayer  Electric  Co   xiv 

Stuart  -  Howland  Co   II 

TELEPHONES. 

Ness,  McLaren  &  Bate   IV 

Sayer  Electric  Co   xiv 

Starr, , Son  &  Co., John   x 

TURBINES. 

Hamilton  Mfg.  Co.,  Wm   v 

Jenckes  Machine  Co   xiii 

.Smith,  S.  Morgan    i 

Wilson  &  Co.,  J,  C   II 

TRANSFORMERS. 

Canadian  General  Electric  Co   I 

Pringle  Co.,  The  R.  E.  T.   viii 

United  Electric  Co   I, IV 

Canadiau_ Westinghouse  Co   v 

WIRES  AND  CABLES 

Canada  Metal  Co   IV 

Chase  -  Shawmut  Co   ix 

Harvard  Electric  Co   x 

Northern  Aluminum  Co   x 

Philips  Electrical  Works,  Eugene  F   II 
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The  WILLIAM  HAMILTON  MFG.  CO.,  Limited 

PETERBOROUGH,  ONT. 


Sole  Canadian  Manufacturers  of 

=  SAMSON 
TURBINE 

The  foremost  water  wheel  on  the  market  to- 
day. Shows  g-reater  Speed,  Power  and 
Efliciency  than  any  other  wheel  of  the 
same  diameter. 

I    Send  ui  your  next  inquiry  and  order. 
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DYNAMO  AND  MOTOR.  FLEP AIRS 

All  types  of  Dynamos,  Motors,  ransformers  and 
-  re  Lamps  repaired  and  rewound  by       :       :  : 

ill  their  new  factory,  especially  equipped  for  this 
class  of  work  at        ::::::  : 

TeiepKor^e  M.  1930  ISOl  Notrc  DsLmc  Strcct.  MONTREAL.  CAN. 

Write  for  quotations  and  further  particulars. 


^   FOR.  SALE  ^ 

3-TANDEM  COMPOUND  ENGINES,  isin.  -24in  -  24  in. 
i-TANDEM  COMPOUiND  ENGINE,    14  in.  -  25  in.  -  24  in 

These  engines  are  of  the  well-known  Robb  Arms.trong  type,  made  by  the  Robb  Engineering  Co.,  Amherst. 

3-T.  H.  M.  90  K.  W.  GENERATORS,  500  VOLTS,  complete  with 
black  enameled  slate  switchboards. 

Any  or  all  of  thfe  above   apparatus  ready  for  immediate  delivery. 

For  prices  and  terms  address 

HoLlifsLX  Electric  TroLmwaLy  Co.,  Limited 

V      HALIFAX.  N.S.  v 


New  Helios-Upton 
Arc  Lamps 

o  i  IT"      Simplicity  ot  mechanism. 

11 A  T  L      Every  portion  easily  accessible  by  removing 
outside  case. 
Upper  carbon  holder  has  an  outside  cable* 
connection. 

Large  inner  globe  supported  from  the  bottom. 
Porcelain  lined  inner  globe  cap. 
Most  durable  form  of  resistance. 
Easily  trimmed. 
Easily  adjusted. 
Steady  burner. 

JOHN  FORMAN 

708-710  Craig  Street.  Morvtreal. 


FILTERS 

PUMPS 

TANKS 
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TtiE  JOHN  McDOUGflLL  GflLEDONlftN  IRON  WORKS.  LIMITED. 
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NEW  TRANSFORMING  AND  DISTRIBUTING 
STATION  OF  THE  MONTREAL  LIGHT, 
HEAT  AND  POWER  COMPANY. 

By  J.  A.  Burnett. 
Coincident  with  the  reconstruction  of  the  Chambly 
hydraulic  and  electrical  development  and  the  acquisition 
by  purchase  of  the  Lachine  Rapids,  Hydraulic  and 
Land  Company  on  behalf  of  the  Montreal  Light,  Heat 
and  Power  Company,  the  management  of  the  latter 


K  II. 


position  to  and  do  quote  rates  to  large  users  of  powe 
as  to  in  most  cases  supplant  steam  power.  Apart  from 
the  mere  question  of  cost,  the  use  of  electric  power 
presents  such  features  as  steadiness  of  operation, 
reliability  and  freedom  from  interruption,  minimum 
expense  tor  attendance,  and  economy  of  floor  space. 
Such  characteristics  have  therefore  brought  about  the 
introduction  of  electric  power  in  large  industrial 
establishments  in  the  city  of  Montreal  and  vicinity. 
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Central  Station,  Montreal  Light,  Heat  &  Power  Company  -View  Showing  Induction  Motor 
Blower  Units  and  Synchronous  Motor  Generator  Sets  ;  on  Gallery 
Controlling  Panels  and  27-PANEL  Feeder  Switch-Board 


company  decided  to  abandon  their  10,000  volt  lowering 
transforming  station  on  Prince  street  and  to  construct 
a  suitable  new  transforming  and  distributing  station  of 
such  size  and  capacity  as  to  provide  for  future  require- 
ments. The  demand  for  light  and  power  in  Montreal 
and  its  suburbs  has  within  late  years  increased  at  a 
phenomenal  rate. 

Montreal  being  a  city  with  favorable  advantages  for 
manufacturing,  has  seen  existing  manufacturing 
industries  largely  extended  and  new  ones  from  time  to 
time  inaugurated.  The  use  of  electric  power  is  favor- 
ably considered  for  such  industries,  especially  as  the 
Montreal   Light,   Heat  and  Power  Company  are  in  a 


Prominent  among  such  users  of  power  are:  Montreal 
Street  Railway  Company,  using  4,000  k.w.;  Dominion 
Cotton  Mills  Company,  2,500  k.w.  ;  Canadian  Pacific 
Railway  Company,  general  shops,  1,500  k.w.;  Canadian 
Rubber  Company,  1,000  k.w.;  Montreal  Water  and 
Power  Company,  i  ,000  k.w. ;  Montreal  Water  Works, 
municipal,  500  k.w. 

The  above  represent  the  larger  users  of  power  and 
the  list  is  continued  down  to  small  but  very  numerous 
users,  having  motors  for  ice-cream  freezers,  dental 
laboratories,  fans  for  cooling,  horse  clippers,  wood 
chopping  establishments,  church  organs,  laundries  in 
private  residences,  and  elevators  in  houses  where  the 
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ininaies  prefer  sucli  means  at  ascending  indoors  to  the 
old-fashioned  and  more  laborious  metliod  of  walking- 
upstairs.  Altog-ether  the  application  of  electric  power 
in  Montreal  is  jjettini^  to  be  well  nigh  universal,  and  in 
the  case  of  such  establishments  as  the  Dominion 
Cotion  Mills  L'ompany  it  is  an  impressive  sight  to  view 
the    huge    mills    ot    this    concern,    with  some  1200 


street  end  of  the  building  being  composed  of  this 
material. 

The  heating  of  this  structure  is  furnished  to  a  great 
extent  by  the  transformer  internal  losses,  which  at 
time  of  full  load  approximate  500  k.  w. 

Other  features  of  this  building  are  the  ample  width 
ol  switchboard  galleries,  21  feet,  and  the  liberal  amount 
of  daylight  when  such  is  available. 
The  artificial  lighting  consists 
of  rows  of  incandescent  lamps 
suspended  from  the  roof  trusses 
and  a  row  of  a.c.  arc  lamps  sus- 
pended over  the  switchboard  gal- 
leries. An  auxiliary  gas  supply 
is  connecied  to  gasoliers  attached 
to  the  gallery  hand  rail.  These 
are  kept  lit  after  dark,  so  that 
under  no  circumstances  will  the 
building  be  put  in  total  dark- 
nes<=. 

The  switchboard  gallery  floor- 
ing is  composed  of  2j4  inch  slate 
laid  on  15  inch  I  floor  beams, 
spaced  4  ft.  2  in.  centers.  The 
main  and  basement  flooring  is 
ot  granolithic  composition. 

The  outside  walls  of  the  build- 
ing are  constructed  of  Laprairie 
pressed  brick.  Inside  for  10  feet  is  provided  white 
enamel  brick,  and  above  thai  Milton  brick  of  a  pleasing 
buff  color.  The  roof  is  very  substantial,  being  10  inches 
thick  of  terra-cotta,  over  which  is  applied  a  waterproof 
asphalt  roof  i  inch  thick.  The  building  interior  meas- 
ures ii8  feet  X  122  feet  6  inches. 

The  apparatus  installed  comprises  a  25,000  volt  high 
tension,  a  4,800  volt  transformer  switchboard,  and  a 
4,800  volt  distributing  feeder  switchboard.    The  high 


Ce.s-tral  Station,  Montreal  Light,  Heat  and  Power  Company— View  Showing  Ten 
2.750  K.W.  Transformers,  Travelling  Crane  and  D.C.  Switchboard  Panels. 

operatives,  being  entirely  operated  by  electric  power 
with  a  distant  water-power  as  the  prime  mover. 

The  electrical  power  generated  by  water-power  at 
Lachine,  Chamhiy,  and  Shawinigan,  and  distributed  by 
the  Montreal  Light,   Heat  and  Power  Company  for 
lighting  and  industrial  purposes,  yearly  supplants  the 
consumption  of  the  large  estimated  amount  of  175,000 
tons  of  coal,  or  560  tons  for  every  working  day  in  the 
year,    thus    introducing    into    municipal    matters  an 
economic  factor  of  basic 
importance.  The  necessity, 
therefore  of  a  suitably  de- 
signed  transforming  and 
distributing     station  for 
such  a  system  is  thus  made 
apparent. 

This  station,  designated 
by  the  company  owning  it 
Central  Station,  and  one 
of  the  largest  of  its  kind 
in  the  world,  was  com- 
menced August  19,  1901, 
and  by  May,  1902,  appar- 
atus was  being  installed 
therein,  work  having  been 
continued  throughout  the 
winter,  except  for  a  few 

weeks  interruption  due  to  central  Station,  Montreal  Light,  Heat  and  Power  Company — View  Showing  .A.C.  Arc 
excessively  cold  weather. 

The  building  occupies 
the     block     bounded  by 


Lighting  Switchboard  ;  on  Gallery,  A.C.  Switchboard  Controlling  Transformer 
Blower  Motors,  D.C.  Switchboard  Panels,  and  ii-PanelA.C.  Feeder  Switchboard  ; 
on  Upper  Gallery,  Lightning  Arresters. 


Wellington,  Prince,  Ottawa  and  Queen  streets,  a  situa- 
tion well  adapted  for  distributing  purposes.  It  is  strictly 
fireproof  and  is  at  all  points  at  least  80  feet  distant  from 
any  neighboring  buildings.  The  windows  are  provided 
with  steel  framings  and  }("  thick  wired  glass  panes. 
Wood  has  as  far  as  possible  been  carefully  eliminated 
thoughout  this  bcilding,  only  the  doors  at  the  Ottawa 


tension  switchboard  comprises  four  incoming  line  and 
five  transformer  primary  panels.  The  transformer 
switchboard  comprises  five  operating  and  two  total 
output  instrument  panels.  The  distributing  feeder 
switchboard  comprises  sixteen  and  eleven  panels,  each 
capable  of  controlling  1,000  k.w.  at  4,800  volts.  The 
circuit    breakers   with   which   these    panels    are  pro. 
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vided  are  automatic,  the  final  break  taking  place 
in  oil.  These  circuit  breakers  are  intended  to  open 
under  short  circuit  conditions  and  are  inclosed  in  a 
brick  walled  cell,  with  2  inch  soap-stone  cover.  This 
feature  is  shown  in  Fig.  2. 

On  the  ground  floor  and  immediately  under  the  dis- 
tributing switchboard  is  located  a  set  of  27  circuit 
breakers,  simili.ir  to  those  above.     These  are  intended 


Exterior  of  Central  Station,   Montreal  Light,  Heat  and  Power  Company — 
This  View  Shows  Exit  of  Overhead  Feeders. 


to  handle  grounded  or  defective  circuits.  This  set  is 
called  the  "  emergency  board."  Each  feeder  panel  is 
provided  with  a  time  element  overload  relay.  These 
open  the  circuit-breakers  under  overload  conditions.  A 
feature  of  this  board  is  the  interlocking  mechanism  ar- 
rangements. This  insures  that  a  defective  or  grounded 
feeder  must  be  removed  from  the  main  bus-bars  before 
being  thrown  on  to  the  emergency  bus-bars  or  vice- 
versa. 

The  high-tension  switchboard  is  merely  a  selector 
board  and  its  switches  are  only  intended  to  open  the 
transformer  primaries  under  no  secondary  load  con- 
ditions. The  transformers  are  controlled  at  their  low 
tension  ends  through  single-polqj  oil-break  circuit- 
breakers,  each  of  1,200  amperes  capacity. 

The  high-tension  switchboard  is  connected  to  the 
transformer  primaries  by  means  of  a  three  conductor 
No.  0000  B.  &  S.  gauge  paper  insulated  cable,  design- 
ed for  25,000  volts  working.     A  section  of  this  cable 


n.  down  draft  discharge  outlets,  and  deliver  air  into 
the  chamber  at  about  3^  to  i  oz.  pressure  per  square 
inch.  This  air  is  blown  down  into  the  air-chamber, 
and  then  rises  through  the  bases  of  the  transformers, 
percolating  through  the  copper  and  iron  interior  struc- 
ture. This  is  shown  in  Fig.  5.  The  transformer  bas- 
es have  an  opening  3  ft.  5  in.  X3  ft.  9  in.  to  permit  of 
free  air  circulation.  The  permissable  temperature  rise 
tot  continuous  operation  is  35 
degrees  C.  above  the  surrounding 
air.  The  ten  transformers  require 
60,000  cubic  feet  of  air  per  minute 
for  cooling.  This  air  is  used  for 
heating  the  building,  as  before 
mentioned. 

The  transformers  are  perman- 
ently   connected    in      pairs  ;  the 
primaries     three     phase  25,000 
volts,    the   secondaries    2,400  or 
4,800   volts,    two    phase,  which 
is  the  system  now  in  use  by  the 
Montreal   Light,  Heat    &  Power 
Company     for    distributing  pur- 
poses. E  ich  transformer  secondary 
requires  four  i ,000,000  cm.  cables 
to  carry  its  output  to  the  transform- 
er switchboard  bus-bars.     In  run- 
ning these  cables,  care  had  to  be  exercised  to  avoid 
iron  clamps,  due  to  the  resulting  heating  effects.  All 
bushings,  etc 

This  station  also 
for  the  alternating  current  arc  street  lighting,  there 
being  30  constant  current  transformers  and  regulators. 


are  of  non-magnetic  material. 

contains  a  complete  switchboard 


is  shown  in  Fig.  3.  The  outside  diameter  of  this  cable 
is  three  inches.  There  is  some  12,000  feet  of  this 
cable  in  use  on  the  incoming  lines,  between  the  Central 
Station  and  the  Victoria  Bridge, and  comprising  part  of 
the  Chambly  transmission  line.  In  the  Central  Sta- 
tion this  cable  is  run  in  brick  trenches,  as  shown  in 
Fig.  4. 

A  noticeable  feature  of  this  equipment  is  the  bank  of 
voltage  lowering  transformers,  ten  in  number.  These 
are  of  the  air-cooled  type,  no  oil  being  used  for  insu- 
lating ;  they  are  rated  at  2750  K.W.  capacity  each, and 
are  of  the  following  dimensions  :  Height,  8  ft.  6  in.  ; 
base,  4  ft.  7  in.  x  4  ft.  11  in.  ;  weight,  24,000  lbs.  They 
are  the  largest  transformers  in  the  world.  A  view  of 
one  of  these  transformers  is  shown  in  Fig.  i. 

The  heat  generated  by  the  iron  and  copper  losses  is 
taken  away  in  the  following  manner  :  Three  sets  of 
induction  motor  and  blower  units  are  installed  over  a 
brick  air  chamber,  measuring  65  ft.  x  37  ft.  x  8  ft. 
high.    These  blowers,  six  in  number,  have  32  in.  x  32 


I'Ki.  I. — 2,750  K.  W.  25.000  V^OLT  Wrstinghouse  Air  Blast 
Transformer — The  Largest  Transformer 
IN  the  World. 

each  regulating  and  supplying  a  fifty  lamp  circuit.  Two 
motor-generator  sets  are  provided  for  the  D.  C.  power 
service.  These  sets  consist  of  a  Type  13  S.  K.  C. 
synchronous  motor  direct  connected  tea  200  K.  W.  D. 
C.  multipolar  250  volt  generator.  These  sets  have 
switchboard  panels  separate  from  the  A.  C.  switch- 
boards before  mentioned,    A  novel  form  of  insulating 
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SECTION    SH0W1N&    <i*,LLERV      A.  N  O    ♦  9  O  O  V  O  UT  CIRCUIT 
B  R  E  AK  ERS  lOOO  K  W.  CA  P*.C  IT  Y  EKCH 


Fig.  2. 


and  flexible  coupling  is  used  on  these  sets  and  is 
shown  in  fig.  6. 

The  upper  gallery  shown  on  the  illustration  is  in- 
tended for  the  lightning  arrester  equipment. 


well  as  a  gas  stove  for  heating,  are  provided  for  use  of 
the  station  attendants. 

The  output  of  this  station  is  at  present  27,500  k.w. 
and  floor  space  is  reserved  for  an  ultimate  installation 
of  sixteen  lowering  transformers,  or  44,000  k.w. 
Ample  space  is  reserved  for  any  desired  switchboard 
extension  considered  necessary. 

This  station  is  served  from  the  following  sources  : 


JUTE  FILUIN® 


Fig.  3. — 25,000  Volt  3  Conductor  No.  0000  B  &  S  Gauge 
Paper  Insulated  and  Lead  Covered  Cable. 

A  15-ton  capacity  three-motor  electric  overhead 
travelling  crane  with  a  73-foot  span  is  used  for  picking 
up  and  handling  station  apparatus.  A  roomy  basement 
is  also  provided  with  8  feet  headroom.  This  basement 
contains  cable  ducts  and  trenches  for  the  switchboard 
and  teeder  cables.     Lavatories  and  clothes  lockers,  as 


Fig.  4. — Method  of  Running  25,000  Volt  Cable. 

Lachine,  Chambly,  and  Shawinigan  ;  the  daily  load 
reaching  25,000  k.w.  around  6  p.m.  A  steam  reserve  of 
5000  k.w.  is  also  available  and  connected  by  suitable 
feeders  to  the  distributing  switchboard  busbars.  This 
steam  reserve  is  contained  in  a  station  distant  about 
500  feet  from  the  central  station,  and  a  smaller  plant  of 
about  1000  k.w.  is  contained  in  a  station  on  Water 
street  about  two  miles  distant. 

Fig.  2  shows  the  method  adopted  for  the  exit  of  the 
overhead  lines.    A  series  of  floor  tubes  about  24  inches 
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long  were  inserted  in  the  walls  during  construction, and 
through  these  the  feeders  were  run,  the  outside  lines 
being  deadened  on  the  outside  fixtures. 

Figures  relating  to  capacity  and  floor  area  are  ot 
interest.  The  floor  area  of  the  central  station  is  14,500 
feet  and  the  ultimate  capacity  44,000  k.w.,  giving  an 
output  per  square  foot  of  floor  area  of  some  3  k.w. 
The  sources  of  energy  available  through  this  station  are 
as  follows  :   Lachine  water  power,    present  capacity 


and  turbines  ;  but  it  needs  only  a  glance  at  the  modern 
turbine  to  perceive  mechanical  features  which  must 
meet  with  approbation.  The  velocities  dealt  with  when 
working  in  steam  are  immensely  greater  than  can  ever 
be  experienced  with  water.  Thus,  with  a  head  of  220 
feet  the  velocity  of  the  water  entering  the  turbine  could 
not  exceed  113  feet  per  second.  In  the  case  of  the 
DeLaval  type,  however,  where  the  steam  expands  in  a 
diverging  nozzle  from   initial  pressure   to  condenser 


FiG.  5. — Diagram  Showing  Air  Circulation. 


6,000  k.w.,  distance  5  miles;  Chambly  water  power, 
15,000  k.w., distance  17  miles;  Shawinigan  water  power, 
10,000  k.w.,  distance  85  miles  ;  steam  reserve.  Queen 
street  station,  4,000  k.  w. ,  500  feet  ;  steam  reserve. 
Water  street  station,  i,ooo  k.w.,  2  miles. 

In  conclusion  it  may  be  stated  that  no  expense  or 
effort  has  been  spared  on  the  part  of  the  Montreal 
Light,  Heat  and  Power  Company  to  make  this  instal- 
lation a  perfect  one  of  its  kind. 


THE  STEAM  TURBINE. 

Before  the  mechanical  section  ot  the  Canadian  Society 
of  Civil  Engineers  in  Montreal  Prof.  Homer  M.  Jaquays 
recently  read  an  interesting  paper  on  the  steam  turbine. 


pressure,  it  is  estimated  that  velocities  of  4,000  feet  or 
more  per  second  must  be  emplojed.  After  carefully 
describing  the  differences  between  the  various  turbines. 
Prof.  Jaquays  went  on  to  give  comparisons  and  results 
attained  in  experiments  running  over  extended  periods 
with  the  different  types. 

After  the  paper  an  interesting  discussion  took  place 
which  brought  out  the  wonderful  advances  made  in  the 
steam  turbine,  so  that  its  economy  is  now  equal  to  the 
best  reciprocating  engines.  It  is,  however,  limited  by 
the  fact  that  its  high  speed  renders  it  applicable  only 
to  fast  running  machinery  and  in  the  smaller  sizes  it  is 
not  very  economical.  The  turbine  engine,  however, 
has  many  advantages,  it  has  less  weight,  and  hence 


INSULATING    AND    TLEXIBLE   STEEIL  COUPLING 


Fig.  6. 


He  pointed  out  that  the  turbine  is  the  oldest  type  of 
steam  engine,  and  has  always  attracted  more  than  an 
ordinary  amount  of  attention,  which  has  considerably  in- 
creased since  1884  and  1889,  when  patents  were 
awarded  to  Hon.  Charles  Algernon  Parsons  and  Dr. 
Gustave  DeLaval,  respectively.  Trevithick,  Pilbrow, 
Wilson,  and  a  few  others  grasped  the  salient  features 
of  the  modern  turbine,  but  it  needed  modern  workshop 
facilities  with  the  attendant  accuracy  and  attention  to 
detail  to  make  it  a  commercial  success. 

Previous  to  the  last  decade  conservative  engineers  in 
general,  undoubtedly,  looked  askance  at  rotary  engines 


requires  the  minimum  of  foundation  ;  it  requires  very 
much  less  space  ;  there  is  practically  no  vibration. 
Among  its  chief  reconunendations  are  the  facts  that 
it  requires  no  special  attention  and  little  lubricating, 
and  last,  but  not  least,  its  extreme  simplicity  of  parts. 


Some  of  tlie  ildermen  of  Hull,  Que.,  favor  the  inlroductioii  of 
electric  powei  for  the  operation  of  the  vvaterworUs  plant. 

Kingston  capitalists  have  purchased  the  Mississippi  Falls  water 
power  located  about  eight  miles  east  of  Mississippi  Station,  and 
will  likely  take  steps  to  develop  the  power  and  transmit  il  to 
Kingston  and  other  points.  It  is  said  that  8,000  horse  power  can 
be  obtained. 
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THE  CANADIAN  WESTINGHOUSE 
COMPANY. 

At  a  meotini^  hold  in  Hamilton  on  October  loth,  and 
presiJed  over  by  Mr.  George  Westinghouse,  the  Can- 
adian Westiiighouse  Company,  Limited,  was  organ- 
ized, witti  a  capital  of  $2,500,000.  The  new  company 
is  a  consolidation  of  all  the  Westinghouse  interests  in 
Canada,  which  heretofore  had  been  conducted  individ- 
u.illy.  It  will  take  over  all  the  property,  patents  and 
other  interests  of  the  succeeded  companies,  including 
the  sales  organization  and  business  of  Ahearn  &  Soper, 
of  Ottawa. 

The  following  board  of  directors  have  been  elected  : 
George  Westinghouse,  of  Pittsburg  ;  C.  F.  Size,  ot 
Montreal  ;  H.  H.  Westinghouse,  George  C.  Smith, 
Frank  H.  Taylor,  L.  A.  Osborne,  all  of  Pittsburg  ; 
Thomas  Ahearn,  of  Ottawa  ;  Hon.  J.  M.  Gibson,  of 
Hamilton  ;  W.  Y.  Soper,  ot  Ottawa  ;  Paul  J.  Myler,  of 
Hamilton. 

The  Executive  Committee  as  formed  will  consist  of 
the  following  gentlemen :  H.  H.  Westinghouse,  F.  H. 
Taylor,  L.  A.  Osborne,  George  C.   Smith,   and  W.  Y. 


Mr.  Paul  J.  Myler, 
General  Manager  Canadian  Westinghouse  Company. 


Soper.  The  officers  as  elected  are:  George  Westing- 
house, president;  H.  H.  Westinghouse,  ist  vice-presi- 
dent; F.  H.  Taylor,  2nd  vice-president;  Paul  J.  Myler, 
general  manager  and  treasurer;  John  H.  Kerr,  sec- 
retary. 

While  only  the  ten  directiors  named  were  elected,  the 
Board  when  complete  will  consist  of  fifteen  members, 
the  remaining  five  to  be  named  from  among  the  Can- 
adian gentlpmen  interested. 

Ground  has  already  been  broken  for  the  new  works 
to  be  built  in  Hamilton  and  the  erection  ot  the  buildings 
will  follow  as  fast  as  possible  under  the  direction  of 
Westinghouse,  Church,  Kerr  &  Company  and  Mr. 
F.  A.  Merrick,  superintendent  of  the  electrical  depart- 
ment of  the  Canadian  Westinghouse  Company. 

The  Canadian  Company  took  over  the  business  of  the 
Westinghouse  Company  on  November  ist.  The  prin- 
cipal sales  offices  are  located  in  the  Lawlor  Building, 
corner  King  and  Yonge  streets,  Toronto,  and  in  the 
Liverpool,  London  and  Globe  Building,  Montreal.  Mr. 
T.  C.  Frenyear,  of  Buffalo,  has  been  placed  it  the 
head  of  the^sales  organization  as  sales  manager,  and  is 
now  located  at  the  Toronto  office.    Mr.  Henry  D.  Bayne 


has  been  appointed  manager  of  the  Montreal  office, 
while  Mr.  T.  F.  Dryden  will  continue  in  charge  of  the 
Toronto  district  sales  and  will  be  located  at  the  Tor- 
onto offices. 

When  it  is  considered  that  the  Westinghouse  Manu- 
facturing Company  alone  have  had  sales  in  the  Dom- 
inion to  about  $2,000,000  annually,  the  importance  of 
this  addition  to  the  Canadian  industry  cannot  be  over- 
estimated. The  business  in  Canada  has  grown  to  such 
proportions  that,  in  line  with  the  policy  of  Mr.  George 
Westinghouse  to  establish  works  in  the  countries  served, 
the  Canadian  Company  was  essential  to  the  proper  care 
and  conservation  of  the  demands  and  interests  ot  the 
Dominion.  No  doubt  it  will  soon  become  one  of  the 
largest  manufacturing  establishments  in  this  country. 


TREATISE  ON  THE  NERNST  LAMP. 

A  valuable  treatise  on  the  Nernst  lamp  has  just  been 
compiled  by  Mr.  A.  J.  Wurts,  electrical  engineer  of  the 
Westinghouse  Company,  who  has  developed  the  Nernst 
lamp  to  its  present  practical  efficiency.  It  is  a  text 
book  of  the  highest  character  and  will  prove  of  value 
and  interest  not  only  to  the  electrical  profession  but 
also  to  students  of  electrical  science.  The  construction 
and  characteristics  of  the  Nernst  lamp  are  explained  in 
an  able  manner,  and  voltage  charts  are  shown  of  par- 
ticular interest.  The  following  useful  notes  concerning 
the  lamp  are  given  : 

(1)  The  heater  of  a  Nernst  lamp  will  be  cut  into 
circuit  in  a  six  glower  lamp  when  four  glowers  are 
burned  out,  in  a  three  glower  lamp  when  two  glowers 
are  burned  out,  in  a  two  glower  lamp  when  two  have 
burned  out,  and  in  a  one  glower  lamp  when  its  glower 
has  burned  out. 

(2)  The  greater  the  number  of  alternations,  the 
longer  the  life  of  the  glower. 

(3)  It  is  not  desirable  to  place  a  Nernst  lamp  inside 
of  an  outer  globe.  The  Nernst  lamp  is  a  finished  lamp 
in  itself,  and  the  shell  or  housing  of  a  Nernst  lamp  will 
casta  shadow  on  the  outer  globe,  producing  an  inartis- 
tic effect. 

{4)  The  power  factor  of  a  Nernst  lamp  is  100%  and 
the  watt  consumption  is  equal  to  the  product  of  the 
volts  times  the  amperes. 

(5)  A  220  volt  lamp  runs  at  the  same  efficiency  as  a 
240  volt  lamp,  but  the  latter  will  have  a  corresponding- 
ly higher  candle  power  and  watt  consumption. 

(6)  If  all  the  distinguishing  marks  on  two  Nernst 
lamp  bodies  are  removed,  the  size  of  the  ballast  wire 
will  quickly  determine  whether  the  lamp  belongs  to  the 
no  volt  or  the  220  volt  type,  the  smaller  wire  indicat- 
ing the  higher  voltage. 

(7)  The  voltage  of  a  single  heater  tube  for  a  220  volt 
lamp  is  no  ;  the  voltage  of  a  single  heater  tube  for  a 
1 10  volt  circuit  is  55. 

(8)  Glassware  should  be  attached  loosely  to  the 
lamp  bodies,  allowing  for  expansion  and  contraction. 

(9)  Large  globes  should  be  protected  with  a  wire  net. 


Mr.  Charles  Copeland  has  purchased  the  electric  light  plant  at 
Elmvale,  Ont. 

The  Star  of  the  East  Gold  Mining  Company  have  purchased 
from  the  Canada  Company  the  old  Snyder  Depot  property,  mill 
site  and  water  power  on  the  Mississippi  river  at  foot  of  Lake 
Wassanga,  Frontenac  county.  It  is  proposed  to  repair  the  dam 
and  install  an  electric  plant  for  the  operation  of  the  mine,  one 
mile  distant. 
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QUESTIONS  AND  ANSWERS  \ 


1.  When  measuring  the  power  taken  by  an  induction 
motor  which  has  condensers  on  it,  where  should  I  con- 
nect in  my  instruments,  between  the  service  and  the 
condensers,  or  between  them  and  the  motor? 

Ans. — If  you  are  using'  a  wattmeter,  and  want  to 
measure  very  accurately,  and  to  get  the  power  con- 
sumption of  the  motor  only,  the  instrument  should  be 
wired  in  between  the  machine  and  the  condensers.  On 
the  other  hand,  if  you  are  trying  to  get  a  commercial 
reading,  you  should  include  the  power  taken  by  the 
condensers  as  well,  when  the  meter  should  be  connect- 
ed into  the  service  wires.  This  will  give  a  slightly 
larger  reading  than  that  ot  the  motor  only,  but  a  cus- 
tomer should  pay  for  the  losses  in  the  condensers  juot 
as  much  as  for  the  power  consumed  in  the  motor.  If 
you  are  using  an  ammeter  it  must  be  put  into  the  ser- 
vice wires,  otherwise  you  will  get  a  reading  which  may 
be.  very  deceptive,  as  the  current  in  the  lines  to  the 
motor  between  it  and  the  point  where  the  condensers 
are  tapped  in,  is  usually  considerably  larger  than  that 
in  the  service  wires. 

2.  Will  you  please  explain  what  there  is  peculiar 
in  the  Meridian  lamp  that  makes  it  of  such  a  high 
efficiency.  Why  cannot  all  incandescent  lamps  be 
made  of  the  same  efficiencv  ? 

Ans. — The  Meridian  lamp  is  really  an  ordinary  in- 
candescent lamp,  that  is,  it  has  a  filament  of  the  same 
composition  as  the  other  types,  but  the  secret  of  high 
efficiency  lies  in  the  addition  of  a  reflector  to  the  upper 
half  of  the  bulb.  This  sends  all  the  light  rays  which 
^1  ordinarily  would  go' up,  and  thus  be  wasted,  down  in- 
to the  space  below  the  lamp.  The  light  in  this  di- 
rection is  thus  much  greater,  or  in  other  words,  is  of 
larger  candle  power  for  the  same  energy  consumption, 
which  constitutes  high  efficiency.  As  a  further  aid  to 
the  vertical  distribution  of  the  rays  of  light,  the  fila- 
ment is  placed  so  that  its  axis  is  mainly  horizontal,  in- 
stead of  being  vertical,  as  in  the  majority  of  the  other 
types.  All  incandescent  lamps  are  nol  made  after  this 
pattern  because  it  is  a  patented  article,  and  further,  a 
large  part  of  them  are  used  for  general  illumination, 
that  is,  to  throw  light  in  all  directions,  whereas  the 
Meridian  sends  most  of  it  directly  downwards,  and 
over  a  comparaitvely  limited  area. 

3.  What  kind  of  tie  wire  is  best  10  use  when  putting 
up  an  aluminum  line? 

Ans. — Just  as  you  use  a  copper  tie  wire  for  tying  a 
copper  line,  it  is  considered  desirable  to  use  an 
aluminum  tie  if  the  line  is  of  that  matter.  This  is  done 
bacause  if  you  used  dissimilar  metals  it  might  give  rise 
to  an  electrolytic  action  at  the  points  of  contact,  more 
especially  if  there  were  any  salts  present  in  the  air.  If 
the  main  line  wires  are  bare,  the  ties  would  be  bare 
also,  as  there  is  no  object  in  going  to  the  expense  of 
weatherproofing  them.  On  the  other  hand,  if  the  line 
is  weatherproof  the  ties  should  be  covered  in  a  similar 
way,  as  a  bare  tie  would  soon  cut  into  the  covering  on 
the  line  wire. 

4.  1  am  interested  in  a  company  which  is  going  to  put 


up  a  three-phase  transmission  line  about  twelve  miles 
long,  the  pressure  being  10,000  volts.  Which  kind  of 
insulator  would  be  the  best  for  use  to  use,  glass  or 
porcelain  ? 

Ans.  —  It  is  impossible  to  lay  down  a  hard  and  fast 
rule,  each  style  having  its  good  points.  Porcelain  is 
stronger  and  thus  will  stand  heavier  blows  without 
breaking  ;  but  the  glaze  sometimes  cracks  under  the 
action  of  extreme  cold,  and  thus  destroys  the  insulation. 
On  the  other  hand,  it  does  not  so  readily  condense 
moisture  on  its  surface,  and  so  maintains,  on  the  whole, 
somewhat  better  insulation  in  damp  situations,  though 
where  there  is  much  smoke,  such  as  along  railroads 
or  in  cities,  a  film  of  dirt  soon  covers  any  style  of  insu- 
lator, and  thus  makes  them  all  more  nearly  equal. 
Glass  has  the  advantage  of  passing  more  light  through 
it,  which  in  some  situations  becomes  a  value,  as  it 
tends  to  prevent  cocoons  and  cobwebs  forming  in  the 
grooves.  On  the  whole,  unless  your  plant  presents 
some  very  special  features,  we  do  not  think  that  you 
would  find  much  difference  between  one  type  and  the 
other — and  glass  is  cheaper. 

5.  Why  is  there  such  a  difference  between  carbons  for 
enclosed  arc  lamps  and  those  for  the  open  type  ?  What 
would  happen  if  you  used  common  carbons  in  an  open 
arc  lamp  ?    What  are  cored  carbons  used  for  ? 

Ans. — The  difference  in  structure  is  that  the  ordi- 
nary carbon  is  made  of  petroleum  or  gas  retort  coke, 
whereas  those  for  enclosed  lamps  are  composed  prin- 
cipally of  lamp-black.  The  more  expensive  construction 
is  necessary  because  the  ordinary  carbon  contains  im- 
purities which  would  blacken  the  enclosing  globe 
too  quickly,  besides  burning  at  a  lower  temperature 
and  thus  not  giving  so  much  light.  Further  than  this, 
foreign  matter  of  any  kind  is  apt  to  cause  flaming  and 
hissing.  Another  point  is  that  the  ordinary  carbon  is 
not  straight  enough,  nor  is  the  diameter  sufficiently 
uniform,  to  allow  it  to  go  through  the  gas  cap  on  an 
enclosed  lamp  without  either  sticking  or  else  letting 
too  much  air  through.  Cored  carbons  are  used  on  al- 
ternating lamps  to  prevent  the  arc  from  wandering  round 
the  edge  of  the  carbons,  the  current  following  the  soft 
core,  which  is  of  lower  resistance  than  the  rest  of  the 
carbon.  They  are  often  used  as  well  in  direct  cur- 
rent searchlights,  where  it  is  necessary  to  keep  the  arc 
as  closely  as  possible  to  one  definite  point. 

6.  Does  it  matter  in  what  lead  you  put  the  ammeter 
on  a  compound  wound  dynamo,  and  also  the  series  field? 

Ans. — When  operating  a  single  dynamo,  it  makes 
no  difference  whether  the  ammeter  is  on  the  positive  or 
the  negative  side,  but  when  more  than  one  are  in  ser- 
vice they  must  be  put  in  the  lead  opposite  to  the  series 
field;  if  put  on  the  same  side  as  the  latter  they  may 
not  record  correctly  because  part  of  the  load  on  one 
machine  or  the  other  may  go  through  the  equalizer. 
It  makes  no  difference  whether  the  series  field  goes  in- 
to the  positive  or  negative  side,  the  only  precaution 
necessary  being  to  see  that  if  you  are  not  running  more 
than  one  machine,  that  the  various  series  windings 
are  all  in  the  positive  or  all  in  the  negative  leads,  oth- 
erwise there  will  be  a  short-circuit  when  you  close  the 
equalizer  switches. 

The  I'olonial  Cement  Company,  of  Wiarton,  have  just  taken 
tenders  on  the  installation  of  the  necessarj-  electrical  appar- 
atus. 
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A  recent  number  of  the  Journal 
British  Practice.      of    the    Institute    of  Electricla 

Engineers  (England)  contains 
the  report  of  a  paper  and  discussion  on  the  subject  of 
direct  current  motor  rheostats,  or  starting  switches  as 
they  are  referred  to  in  the  article.  The  matter  is  very 
interesting,  as  showing  the  difference  between  British 
practice  and  that  obtaining  among  us.  In  the  first 
place,  in  addition  to  the  absorption,  or  sand  and  por- 
celain embedded  type,  and  the  direct  radiation  or  open 
spiral  form,  they  have  a  third  class,  namely,  that  using 
a  liquid,  such  as  soda  and  water,  for  the  resistance 
material.  This  type  is  practically  unknown  over  here, 
except  for  experimental  work.  A  point  brought  up 
was  that  motors  of  forty  or  fifty  horse-power  were  con- 
sidered large,  and  that  probably  either  a  teaser  system 
or  a  double  commutator  machine  would  have  to  be  put 
in  to  reduce  the  starting  current.  On  this  continent, 
neither  these  nor  machines  several  times  their  size  are 
found  to  be  beyond  the  capabilities  of  an  enlarged  form 
of  the  controlling  apparatus  used  with  what  we  consid- 
er very  moderate  sized  equipments.  There  were  many 
advocates  for  totally  enclosed  and  also  for  water-proof 
construction,  forms  seldom  encountered  here  unless  in 
outdoor  or  naval  work.  There  seemed  to  be  a  differ- 
ence of  opinion  as  to  the  most  desirable  field  connections, 
some  advocating  the  gradual  building  up  ot  the  field  as 
current  was  supplied  to  the  armature,  this  in  order  to 
avoid  shock  or  strain  to  the  machine,  others  maintain- 
ing that  it  was  preferable  to  energize  the  field  before 
closing  the  armature  circuit,  this  so  as  to  reduce  the 
starting  current.  One  type  provided  an  indicating 
lamp  as  a  standard  part  of  the  equipment,  this  acting 
as  a  discharge  resistance  to  take  the  inductive  kick  o^ 
the  fields  when  the  motor  was  shut  down,  and  also  as 
an  indicator  to  show  the  speed  increase  of  the  motor 
as  it  was  being  started,  the  connections  being  such 
that  the  lamp  received  a  gradually  decreasing  voltage 
as  the  motor  speed  increased.  The  aim  and  object  of 
all  our  designs  is  to  do  away  with  everything  not  ab- 
solutely necessary  ;  to  that  end  our  standard  motors 
are  quite  able  to  withstand  field  kicks,  nor  do  they  need 
speed  indicating  devices  when  starting  up.  As  another 
example  of  the  refinements  so  frequently  found  in 
British  products,  might  be  cited  the  advocacy  of  a 
coarse  pitched  screw,  to  actuate  the  contact  brush,  giv- 
ing it  a  slow  and  steady  movement,  also  the  attaching 
of  a  centrifugal  governor  to  these  parts,  so  that  when 
the  apparatus  opened  automatically  it  might  do  so 
without  shock  to  the  parts  concerned.  On  the  whole 
it  would  seem  as  if  the  practice  over  there  were  hedged 
about  and  hampered  with  safeguards  and  other  etcetras, 
which  to  our  view  are  totally  unnecessary,  though  if 
we  viewed  them  from  the  other  standpoint  we  might 
find  some  at  least  not  entirely  unjustifiable.  On  the 
other  hand,  it  is  quite  possible  to  make  an  article  too 
good,  and  to  surround  it  with  too  many  safeguards,  an 
appreciation  of  which  fact  may  be  in  part  the  explan- 
ation of  the  tremendous  growth  of  the  electrical  indus- 
try on  this  Continent. 
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It  will  be  remembered  by  most 

High  Speed  Ra^il  readers   that  some  two 

roBLding. 

years  ago  a  most  elaborate  sys- 
tem of  experiments  was  started,  under  the  patronage 
of  the  German  Government,  with  the  object  of  attaining, 
if  it  were  possible,   a  speed  of  125   miles  per  hour,  or 
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more,  from  an  electrically  driven  vehicle.  The  road 
selected  as  the  scene  of  the  trials  was  a  line  running 
from  Berlin  to  Zossen,  and  as  this  formed  part  of  the 
far-famed  German  military  system,  it  is  reasonable  to 
suppose  that  it  was  of  superior  construction  and  in 
good  condition.  Notwithstanding  this,  and  that  the 
experiments  were  carried  out  under  the  direction  of  the 
most  distinguished  engineers  in  the  country,  in  colla- 
boration with  some  of  the  military  staff,  the  desired 
speeds  were  not  reached  owing  to  the  failure  of  the 
track.  At  80  to  go  miles  per  hour  this  began  to  show 
serious  weakness,  and  the  trials  had  to  be  stopped 
completely  at  a  rate  something  under  100  miles  per 
hour.  The  data  observed,  however,  were  most  valu- 
able and  were  such  as  to  justify  the  prediction  that  the 
cars  and  trucks,  with  the  motors  and  controlling  de- 
vices, were  capable,  in  the  main,  of  fulfilling  the  cal- 
culations. In  view  of  this,  steps  were  at  once  taken 
to  make  the  roadbed  equal  to  the  demands  which  would 
be  made  upon  it  by  the  speeds  ultimately  to  be  attained. 
To  this  end  it  was  considered  necessary  to  completely 
renew  the  line  throughout  and  to  provide  the  pre- 
caution of  two  additional  guide  or  guard  rails,  one  on 
the  inside  of  each  of  the  two  track  rails.  This  being 
somewhat  beyond  the  financial  abilities  of  the  syndicate 
which  had  originated  the  tests,  the  government  very 
properly  undertook  the  work.  The  changes  required 
considerable  time,  so  that  it  was  only  during  the  past 
month  that  they  were  completed,  and  the  tests  resumed. 


Commencing  at  about  go  miles,  the  rate  was  grad- 
ually increased  until  a  speed  of  1 17  miles  per  hour  was 
reached.  The  tests  then  had  to  be  discontinued,  as  the 
line  was  needed  for  some  days  by  the  military  authori- 
ties, but  upon  their  resumption  the  results  were  even 
more  satisfactory,  the  enormous  rate  of  slightly  over 
124  miles  per  hour  being  attained,  and  thus  to  Ger- 
many belongs  the  credit  of  the  fastest  moving  human 
device  so  far  produced,  projectiles  alone  excepted. 
There  are  no  very  definite  details  to  hand  as  yet,  but 
the  cable  despatches  apparently  indicate  that  the  car 
making  the  above  runs  was  equipped  with  13,000  volt 
three  phase  induction  motors,  built  by  Siemens  & 
Halske.  In  the  meantime  it  is  interesting  to  note  the 
main  outline  of  the  car  with  which  the  first  trials  were 
performed.  This  was  equipped  by  the  Allgemeine  Elek- 
tricitats-Gesellschaft  with  4  motors  of  a  nominal  aggre- 
gate rating  of  1 100  h.p.  and  a  maximum  of  3000  h.  p. 
It  was  not  considered  desirable  to  wind  these  for  a  high 
potential  and  consequently  they  were  made  for  435  volts. 
They  are  of  the  direct  connected  type,  with  hollow  shafts 
and  special  spring  couplings,  several  designs  of  which 
were  submitted  and  tested  before  a  final  selection  was 
made.  It  was  at  first  thought  that  some  forced  sys- 
tem of  lubrication  would  be  necessary,  owing  to  the 
extremely  high  bearing  speeds,  but  this  introduced 
great  complications  in  the  shape  of  flexible  joints  in 
the  piping,  and  was  finally  abandoned  for  the  ordinary 
rinsing  system,  with  disc  oilers,  which  proved  quite 
satisfactory.  The  transformers  were  carried  on  the  car, 
and  cooled  by  an  air  blast  generated  by  the  motion  of 
the  vehicle  .The  trolley  line  was  a  three  phase  50  cycle 
system,  operating  at  about  13,000  volts,  the  three 
wires  being  arranged  in  a  vertical  plane.  The'  car  was 
supplied  with  two^troUeys  per  phase,  as  a  precautionary 
measure,  making  six  in  all.  They  are  of  the  bow  type, 
with  sliding  contacts,  set  vertically,  and  made  of  alumi- 


num, presumably  to  reduce  the  inertia  of  the  moving 
parts.  Many  experiments  were  made  to  find  a  control- 
ling device  capable  of  handling  3,000  h.p.,  a  problem 
never  attacked  before,  and  these  finally  resulted  in  the 
selection  of  the  method  whereby  an  external  resistance 
is  inserted  into  the  secondary  of  the  motor,  a  liquid  be- 
ing used  as  the  conducting  medium. 


Up  to  this  point  the  system  presented  no  new  fea- 
tures, but  here  was  introduced,  as  a  remedy  for  boiling 
and  as  a  means  of  reducing  weight,  the  extremely  novel 
device  of  keeping  the  electrolyte  constantly  in  motion, 
by  a  small  pump,  through  a  set  of  cooling  coils.  Fur- 
ther, this  added  greatly  to  the  ease  of  control,  as  it  was 
then  a  simple  matter  to  vary  the  resistance,  not  by  the 
ordinary  method  of  raising  or  lowering  cumbersome 
and  heavy  electrodes,  but  by  varying  the  height  of  the 
liquid  surrounding  them.  A  small  valve  accomplished 
this,  sending  the  circulation  into  the  resistance  chamber 
or  through  a  by-pass  at  will.  In  view  of  the  high 
speeds  to  be  used,  it  was  considered  desirable  to  pro- 
vide reserve  braking  equipments,  and  so,  in  addition  to 
a  Westinghouse  air  system  and  handbrake  mechanism, 
provision  was  also  made  for  reversing  the  motors  very 
gradually,  and  further  for  exciting  the  fields  from  a 
storage  battery,  the  armatures  being  closed  through  a 
resistance.  The  trucks,  two  in  number,  were  finally 
made  of  the  six  wheel  type,  though  as  at  first  designed 
they  were  to  be  of  the  eight  wheeled  form.  Various 
trials  were  made  on  a  dummy  platform  which  allowed 
the  wheels  to  revolve  while  the  car  stood  still,  the 
motors  being  brought  up  to  a  speed  equivalent  to  a  car 
rate  of  125  miles  per  hour.  This  served  as  some  sort 
of  a  guide  as  to  the  suitability  of  the  bearings  and  the 
strength  of  the  materials,  though  many  other  stand 
trials  had  been  made  of  the  different  parts  during  de- 
sign and  construction.  It  will  thus  be  seen  that  the 
matter  called  for  the  most  minute  and  careful  investi- 
gation into  many  problems  involving  bearing  speeds, 
centrifugal  forces,  wind  resistances,  etcetra,  hitherto  un- 
touched. All  these  had  to  be  overcome  with  the  least 
possible  material,  the  reduction  of  weight  being  essen- 
tial, and  our  German  friends  are  consequently  much  to 
be  congratulated  on  the  gratifying  results  which  they 
have  obtained. 


Since  the  above  was  written  cable  despatches  tell  of 
later  trials  which  have  resulted  in  the  still  more  aston- 
ishing rate  of  131^  miles  per  hour,  coupled  with  the 
statement  that  it  was  expected  that  even  higher  speeds 
would  be  attained  before  the  trials  come  to  an  end. 


ENGINEERING  STUDENTS  VISIT  PETERBOROUGH. 

The  students  of  the  School  of  Practical  Science,  Toronto,  in 
charge  of  Prof.  C.H.C.  Wright  and  Prof.  T.R.  Rosebrogh,  with 
President  Loudon,  of  Toronto  University,  and  members  of  the 
Faculty,  visited  Peterboiough  on  October  24th  on  their  annual 
excursion.  The  many  important  electrical  and  engineering  works 
in  and  around  Peterborough  were  inspected  with  a  great  deal  of 
interest  and  pleasure.  The  hydraulic  lift  lock  on  the  Trent  V'al- 
ley  canal,  which  is  said  to  be  the  largest  of  its  kind  in  the  world, 
was  a  revelation  to  many  of  the  students.  The  electrical  plants 
of  the  Otonabee  Power  Company  and  the  American  Cereal  Com- 
pany, the  latter  being  in  process  of  construction,  were  visited, 
also  the  great  manufacturing  establishments  of  the  Canadian 
General  Electric  Company  and  the  William  Hamilton  Manufac- 
turing Company.  In  the  evening  a  dinner  was  held  in  the 
Oriental  Hotel,  with  Principal  Galbraith  presiding. 
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FIRST  AIDS  AND  APPLIANCES.* 

By  J.  D.  M'GOWAN.  M.D. 

I  believe  this  is  itu-  tirst  time  in  the  history  of  tliis  association 
that  any  paper  pertaining  to  relief  of  the  injured  has  been  read 
at  Its  meetinkjs  ;  and  it  is  one  of  the  ijratifying-  sig  ns  of  the  times 
that  the  interests  of  others  than  the  members  of  the  medical 
profession  are  being- awakened,  not  only  to  measures  for  the 
prevention  of  disease,  but  also  (or  preventing,  so  far  as  it  is 
possible  to  do  so,  some  of  the  unfortunate  results  of  either  im- 
proper treatment  or  no  treatment  at  all  in  cases  of  accident, 
whether  of  a  serious  or  an  apparently  trifling  character. 

Owing  to  the  prompt  application  of  first  dressings,  in  the  late 
war  between  the  I'nited  States  and  Spain,  the  records  of  the 
surgical  department  of  the  army  and  navy  show  a  smaller  per- 
centage of  loss  of  lite  or  limb  than  in  any  previous  campaign. 

As  all,  or  nearly  all,  of  your  shops  are  in  large  cities  and 
towns  where  the  services  of  a  surgeon  can  be  readily  obtained, 
and  no  great  amount  of  time  need  elapse  from  the  moment  of 
accident  to  the  obtaining  of  skilled  surgical  aid,  I  will  not  go 
into  an  elaborate  detail  of  all  that  should  be  done,  as  it  is  far 
better  to  do  too  little  than  too  much. 

If  vour  shop  is  in  Pennsylvania,  you  may  have  in  your  employ 
a  young  man  who  has  a  brother  practising  medicine  in  Iowa, 
and  such  relationship  is  apt  to  make  him  believe  he  has  the 
medical  instinct  which  gives  him  a  knowledge  superior  to  his 
fellows.  If  you  have  such  a  man  about,  and  an  accident 
happens,  send  him  for  a  doctor. 

It  is  well  to  have  on  hand  at  all  shops  or  factories  a  box  con- 
taining the  necessary  articles  for  the  application  of  first  aid  and 
have  a  few  of  your  intelligent  foremen  instructed  in  their  use. 

When  an  accident  happens  : 

Do  not  get  excited. 

Send  for  a  surgeon  ;  tell  him  briefly  the  nature  of  the  injury. 

Remove  the  injured  man  to  a  quiet,  well-ventilated  place, 
neither  hot  nor  cold,  away  from  the  noise  of  the  engine  room 
and  machinery,  and  place  him  in  as  comfortable  a  position  as 
possible;  lay  him  upon  his  back,  with  his  head  on  a  level  with 
his  body,  and  his  limbs  in  a  natural  position. 

Allow  nobody  near  except  those  who  are  needed  to  care  for 
him. 

Do  not  let  him  know  that  his  condition  is  serious;  encourage  him 
all  you  can. 

If  the  head  has  been  injured,  it  should  be  raised  somewhat 
higher  than  the  rest  of  the  body. 

Loosen  his  clothing  at  neck  and  waist  ;  if  patient  faints,  lower 
his  head  and  raise  his  feet. 

If  arm  or  leg  is  injured,  it  may  be  slightly  raised  and  laid  on  a 
cushion  ;  a  cushion  may  be  made  with  old  clothing  or  any  soft 
material. 

If  he  vomits,  or  tries  to  do  so,  turn  his  body  on  one  side,  with 
the  chin  low,  so  that  the  contents  of  the  stomach  may  flow  from 
the  mouth. 

If  the  wound  is  found  covered  by  clothing,  cut  the  clothing  in 
the  seam  and  remove  only  enough  to  show  the  wound.  In  case 
of  bums,  pour  lukc  warm  water  over  the  clothing  before  attempt- 
ing to  remove  it  ;  otherwise  you  are  liable  to  pull  off  the  charred 
skin  and  leave  a  la-ge,  raw  surface  open  for  infection.  Cover 
all  wounds  and  burns  as  quickly  as  possible. 

In  examining  a  wound  wrap  some  antiseptic  gauze  around  the 
fingers  before  touching  it.  Do  not  attempt  to  cleanse  a  wound  ; 
expose  it  and  apply  some  antiseptic  gauze,  or  the  contents  of  this 
little  package,  called  "first  help  for  wounds,"  and  wait  for  the 
surgeon  to  cleanse  the  parts. 

BLEEDING. 

From  the  arteries,  blood  is  bright  red  and  comes  in  spurts  or 
jets,  as  from  a  small  hose.  This  should  be  immediately  stopped 
if  possible,  and  the  best  method  is  to  apply  pressure  over  the 
artery  at  some  point  nearer  the  heart  than  the  point  of  bleeding, 
selecting  a  place  where  the  artery  is  near  the  surface  of  the  body. 
First,  apply  several  thicknesses  of  gauze  over  the  wound  (having 
fingers  wrapped  in  a  separate  piece  of  gauze  before  handling), 
and  bind  tight  with  roller  bandage;  then  cover  the  point  selected 
between  the  wound  and  the  heart,  apply  pressure,  using  any- 
thing at  hand  for  the  purpose — a  piece  of  rubber  tubing,  such  as 
is  used  for  gas  piping,  is  best,  a  pair  of  suspenders,  a  rope  or 
bandage;  bind  the  parts  tightly  and  leave  them  until  the  aid  of  a 
surgeon  can  be  obtained. 

tpreseuted  before  the  National  Electric  I<ii;ht  Association  at  its 
Twenty-Sixth  Convention,  held  at  Chicago,  111.,  May  26-28,  1903. 


From  the  veins,  blood  is  of  dark-red  color  and  flows  out  or 
wells  up  freely  from  the  wound.  Apply  pressure  directly  over 
wound,  using  wad  of  gauze  and  bandage. 

When  the  blood  oozes  from  the  wound,  apply  gauze  and 
bandage. 

In  case  of  bleeding,  keep  the  patient  in  a  horizontal  position;  if 
bleeding  from  a  limb,  elevate  the  limb;  keep  the  patient  warm. 
When  bleeding  has  ceased,  hot  drinks  may  be  given. 

Do  not  leave  tight  bandage  on  a  limb  too  long;  the  bandage 
may  be  loosened  after  fifteen  minutes  and  reapplied  with 
diminished  pressure.  In  rupture  of  varicose  veins,  elevate  the 
limb,  loosen  clothing,  and  bandage  firmly  below  the  wound,  and 
apply  a  compress  over  the  bleeding  vein. 

When  a  man  faints  from  loss  of  blood,  lower  the  head  and 
raise  the  limbs  ;  be  ready  to  apply  compress,  if  bleeding  starts 
up  again. 

Do  not  cover  a  wound  with  any  dressing  that  is  not  sterilized. 

Do  not  forget  to  elevate  the  limb. 

Do  not  put  on  cobwebs,  tobacco,  shellac  or  salve. 

Do  not  disturb  blood  clots. 

Do  not  give  whisky  or  brandy. 

Do  not  leave  a  wound  uncovered  after  the  bleeding  has  stopped. 
For  internal  bleeding,  apply  ice-cold  cloths  to  abdomen  ;  low- 
er the  head  slightly. 

WOUNDS. 

In  injuries  to  the  head,  place  the  patient  on  his  back,  with  the 
head  resting  upon  a  cushion  covered  with  a  clean  towel. 

The  arm,  when  injured,  should  be  brought  across  in  front  of 
the  chest  and  supported  by  a  sling. 

The  lower  limb  should  be  supported  on  a  cushion  or  blanket. 

In  chest  wounds,  the  head  and  shoulders  should  be  raised  by 
one  or  more  pillows  until  patient  can  breathe  comfortably. 

In  wounds  of  abdomen,  patient  should  lie  down  with  knees 
drawn  up  towards  injured  side  ;  if  wound  be  in  front,  place  him 
on  his  back. 

After  covering  a  wound  of  any  kind,  do  not  uncover  it  ;  put  on 
more  bandages  if  it  bleeds. 

In  bruises  or  sprains,  apply  hot  water,  as  hot  as  can  be  borne; 
if  an  ankle  is  sprained  or  foot  crushed,  place  it  in  a  bucket  of 
hot  water,  keeping  the  water  hot  by  adding  more  hot  water  as 
required. 

FRACTURES. 

These  may  be  simple  or  compound.  A  compound  fractufe  is 
where  there  is  an  external  wound  communicating  with  the  frac- 
ture. This  may  be  caused  by  one  end  of  the  fracture  bone  pene- 
trating through  the  skin,  or  by  a  spike  or  rifle  ball  or  some  other 
missle  piercing  the  skin  and  tissues  to  seat  the  fracture. 

Place  the  patient  in  a  comfortable  position,  supporting  the  in- 
jured member  upon  a  cushion  of  some  kind,  which  may  be  made 
with  any  soft  material  at  hand.  If  possible  to  remove  the  cloth- 
ing without  causing  much  pain,  it  is  best  to  do  so.  In  simple  frac- 
tures this  is  not  absolutely  necessary,  as  a  splint  can  be  applied 
over  the  clothing,  using  the  latter  for  a  pad. 

In  compound  fractures,  dress  the  wound  with  the  contents  of 
the  first-aid  packets,  or  with  antiseptic  gauze,  before  applying 
splints. 

Do  not  attempt  to  set  the  bone  ;  merely  tr}'  to  put  the  injured 
part  in  a  position  where  it  can  be  held  securely,  so  as  to  prevent 
the  fractured  ends  of  the  bone  from  rubbing  together  and  caus- 
ing pain. 

SPLINTS. 

The  chest  can  be  used  as  a  splint  for  the  arm  by  binding  the 
arm  to  the  side  with  a  roller  bandage. 

The  uninjured  leg  may  be  used  as  a  splint  for  the  injured  one. 

A  splint  must  be  long  enough  to  keep  the  joints  above  and  be- 
low the  injury  at  rest. 

The  splint  should  be  a  little  wider  than  the  thickness  of  the  limb. 

The  splint  should  be  padded  with  some  soft  material,  such  as 
sheet  wadding,  cotton,  etc. 

If  two  splints,  one  on  each  side  of  the  limb,  can  be  applied,  all 
the  better. 

Material  for  splints  is  usually  easy  to  obtain  :  cigar  boxes, 
pasteboard,  laths,  shingles,  barrel  staves,  broom  handles,  canes, 
shovels,  umbrellas,  desk  rulers,  fruit  baskets,  etc.  Any  of  these 
may  be  used. 

Place  the  splint  on  either  side  of  the  injured  limb,  have  th^ 
splints  well  padded  and  secure  them  to  the  limb  with  a  roller 
bandage  or  a  handkerchief;  towels,  suspenders,  cord  or  straps 
may  be  used  if  the  bandages  are  not  at  hand. 
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Some  one  should  support  the  limb  by  slippine:  the  hands  gently 
under  it,  above  and  below  the  injury,  while  the  others  are- 
applying-  the  splints. 

In  fractures  of  the  skull,  place  patient  on  his  back  with  head 
and  shoulders  slightly  raised,  and  keep  quiet  until  the  surgeon 
arrives.  If  there  is  a  scalp  wound,  place  some  antiseptic  gauze 
over  the  wound. 

In  fractures  of  spine,  keep  patient  flat  on  his  back. 

Iti  fractures  of  collar  bone,  place  pad  under  armpit  and 
bandage  arm  to  side.    Patient  is  best  on  his  back. 

In  fracture  of  ribs,  patient  should  be  moved  as  little 
as  possible.  Keep  head  and  chest  elevated  ;  let  him  lie 
on  his  back  or  on  the  uninjured  side. 

In  fracture  of  thigh,  apply  a  long  splint  made  of  board,  to 
extend  from  below  the  foot  to  above  the  hip,  first  drawing  the 
limb  out  to  its  full  length,  and  bandaging  the  splint  to  the  leg  at 
the  ankle,  the  knee  and  about  the  waist. 

In  fracture  of  knee-pan,  place  a  pad  in  the  hollow  under  the 
knee  and  apply  a  splint  to  the  back  of  the  leg,  keeping  the  leg 
straight. 

In  fracture  of  leg  below  the  knee,  place  the  leg  gently  in  a 
pillow  and  bind  the  pillow  to  the  leg.  If  no  pillow  is  at  hand, 
ap  ly  a  board  splint  (taken  from  a  fruit  basket)  to  either  side  of 
leg  and  bandage,  being  careful  not  to  bandage  too  tightly. 

If  a  patient  is  to  be  carried  some  distance,  bind  the  injured 
leg  to  the  other  limb,  after  applying  splints. 

In  fracture  of  upper  arm,  place  a  pad  in  the  armpit  and  draw 
the  elbow  to  the  side  ;  bind  the  upper  arm  to  the  side  of  the 
chest  and  put  the  forearm  in  a  sling. 

In  fracture  of  forearm,  make  a  splint  from  a  cigar  box,  or  a 
piece  of  wood  long  enough  to  extend  from  the  fingers  to  nea^ 
the  elbow  ;  place  this  on  inner  side  of  arm  and  another  piece 
over  the  back  of  arm,  and  bandage. 

In  fracture  of  fingers,  bind  one  finger  to  the  other, after  placing 
cardboard  splint  under  the  fractured  member. 

BURNS. 

Burns  are  of  three  degrees  : 

First — Simple  reddening  of  the  skin. 

Second — When  blisters  form. 

Third — Charring  of  skin  and  ulceration. 

Remove  clothing  carefully;  cover  burned  surface  quickly  to 
exclude  air;  pour  on  oil.  A  mixture  of  equal  parts  of  linseed  o\\ 
and  lime  water  forms  the  best  and  most  convenient  dressing  for 
first  aid,  and  should  be  kept  on  hand,  in  well-corked  bottles  in 
every  shop  where  a  workman  is  liable  to  be  burned.  Pour  this 
freely  on  the  surface,  apply  sterilized  gauze  and  saturate  that 
then  a  layer  of  absorbent  cotton,  and  soak  that  with  the  oil. 
When  the  burn  covers  a  large  surface,  expose  and  dress  a  small 
area  at  a  time.  When  a  man's  clothing  is  on  fire,  throw  him 
down  and  roll  him  over  to  extinguish  the  flame,  or  wrap  him  in 
a  blanket,  or  some  woolen  material,  and  press  the  burning  points 
from  the  outside. 

If  no  oil  is  at  hand  use  a  warm  solution  of  baking  soda  in 
water;  or  use  white  of  egg,  or  powdered  starch,  or  toilet  powder. 

When  a  burn  is  very  extensive,  and  patient  is  in  a  state  of 
shock  and  grave  danger,  if  there  is  a  bathtub  available,  wrap  him 
jn  .a  sheet,  clothes  and  all,  and  lower  him  into  the  bathtub,  which 
should  be  filled  with  tepid  water.  He  may  be  kept  there  many 
hours  with  his  head  above  the  water.  This  is  the  best  method  to 
relieve  pain  and  to  prevent  the  danger  from  shock. 

Burns  fro  m  ammonia,  lye,  etc.,  should  be  bathed  freely  with 
water,  then  with  vinegar,  and  then  with  oil. 

Burns  from  vitriol  or  other  acids  should  be  washed  with  water, 
then  a  solution  of  soda  and  lime  water,  mortar  or  chalk  may  be 
used  ;  afterwards  apply  the  oil. 

A  fragment  of  lime  in  the  eye  should  be  washed  out  with  wat- 
er, and  the  eye  bathed  with  a  weak  solution  of  vinegar  or  lem- 
on juice. 

IRANSPORTATION  OF  WO.UNUEIJ. 

The  four-handed  seat  is  made  by  two  persons  clasping  each 
other's  wrists.  Doubtless  many  of  you  have  done  this  in  your 
boyhood  days  at  school. 

After  the  hands  are  clasped  together,  the  bearers  stoop  down 
behind  the  patient,  who  sits  on  the  hands,  and  places  one  arm 
around  the  neck  of  each  bearer. 

The  two-handed  seat  is  made  by  two  bearers  clasping  their 
hands  and  placing  their  free  hands  on  each  other's  shoulders.  A 
bearer  stands  on  each  side  of  the  patient  and  passes  one  arm 
under  his  knees  and  clasps  the  hand  of  the  other  bearer  ;  the 
bearers  then  pass  their  arms  around  the  back  of  the  patient  and 
grasp  each  other's  shoulders. 

The  "  pick-a-back  "  method  may  also  be  sometimes  used.  A 
temporary  stretcher  may  be  made  by  turning  the  sleeves  of  a 
coat  inside  out  ;  two  stout  poles  aie  then  passed  through  them 


and  the  coat  is  buttoned.  The  patient  sits  on  this  and  rests 
against  the  back  of  the  first  bearer.  To  make  a  longer  stretcher, 
treat  two  coats  in  the  same  way. 

Two  sacks  may  be  taken  ;  a  hole  is  made  in  each  corner  of  the 
bottom,  and  two  poles  are  passed  through  the  sack  and  out  of 
the  holes. 

A  broad  board  or  shutter  may  be  used  as  a  stretcher  ;  if  used, 
some  hay,  straw,  or  clothmg  should  be  placed  on  it,  and  then  a 
piece  of  stout  cloth  or  sacking;  the  sacking  is  useful  in  taking  the 
patient  off  the  stretcher.    Always  test  the  stretcher  before  using. 

Never  allow  stretchers  to  be  carried  on  the  bearers'  shoulders. 

Always  carry  patient's  feet  foremost,  except  when  going  up 
hill. 

The  "first-aid  package,"  or  "accident  case,"  contains  many 
things  that  are  invaluable  to  the  layman  in  applying  relief  to  the 
injured  ;  there  are  also  some  articles  contained  therein  which 
none  but  a  surgeon  should  be  permitted  to  touch,  such  as 
needles,  sutures,  etc. 

If,  however,  the  surgeon,  hastily  summoned,  should  have 
ommitted  to  bring  with  him  all  the  requisites  for  cleansing, 
suturing  and  dressing  a  wound,  it  would  be  very  gratifying  to 
him  to  find  everything  ready  for  him  in  such  a  convenient, 
compact  form. 

One  of  the  Chicago  Edison  emergency  boxes,  the  product  of 
Mr.  W.  L.  Abbott's  ingenious  brain,  is  carried  on  each  wagon. 

It  contains  a  box  cf  Edison  ointment,  of  whose  healing  pro- 
perties we  are  justly  proud,  a  gauze  bandage,  a  first-aid 
package,  a  hypodermic  syringe,  and  a  solution  containing  one- 
twentieth  of  a  grain  of  strychnine  to  each  barrel  of  syringe.  The 
strychnine  is  to  be  used  to  inject  under  the  skin  of  a  man  who 
receives  a  shock  from  the  high-tension  wires.  IF  a  doctor  is 
near  by,  it  is  well  to  have  the  solution  ready  for  him  ;  in  the 
absence  of  a  doctor  the  foreman  is  instructed  how  to  use  the 
syringe. 

SHOCK, 

Shock  is  common  after  serious  accident,  injury,  burn,  or  from 
the  electric  current. 

The  symptoms  or  signs  of  shock  are  cool,  clammy  skin, 
vomiting  and  retching,  weak,  rapid  pulse,  sighing  or  irregular 
breathing,  half-opened  eyelids,  dilate  pupils,  dullness  of  intellect, 
and  sometimes  insensibility. 

Place  the  patient  in  a  warm,  quiet  place  ;  after  dressing 
wounds,  wrap  him  in  warm  material  and  apply  heat  to  the  whole 
body,  using  hot-water  bottles,  water-bags,  hot  bricks,  blankets, 
flannels  wrung  out  of  hot  water  (no  heat  to  head),  hot  drinks 
(coffee  best),  spirits  of  ammonia  diluted  with  water  or  small 
amount  of  whiskey. 

Electric  Shocks. — Susceptibility  to  shock  depends  upon  the 
individual;  women  and  children  being  less  resistant  than  men. 
Diseases  of  heart  and  kidneys  predispose  to  accident  from 
electric  shock.  Do  not  lower  the  head  of  a  person  who  has 
received  electric  shock.  Artificial  respiration  should  be  kept  up 
for  hours.  Massage  of  abdomen  and  left  side  over  the  heart. 
Heat  the  body  as  above. 

Remove  patient  to  a  room  in  some  adjacent  house  ;  remove 
most  of  his  clothing  ;  apply  hot  water  bottles  to  body  and  limbs, 
wrap  feel  in  hot  wet  cloths.  Applj'  artificial  respiration  as  ex- 
plained below.  Do  not  get  discouraged  if  the  patient  aoes  not 
show  signs  of  life  ;  keep  up  the  work  for  several  hours.  Men 
have  been  brought  back  to  life  after  lo  hours  of  hard  work,  so 
work  on  patiently  and  constantly  and  you  may  bring  back  a 
fellow  workman  who  is  apparently  dead. 

Artificial  respiration  is  produced  as  follows,  whenever  it  is 
required  :  F"ace  upwards;  the  hard  roll  of  clothing  beneath 
thorax,  with  shoulders  slightly  declining  over  it  ;  head  and  neck 
bent  back  to  the  utmost.  Hands  on  top  of  head  (one  twist  of 
handkerchief  around  the  crossed  wrists  will  keep  them  there); 
rip  or  strip  clothing  from  waist  and  neck  ;  kneel  astride  patient's 
hips  ;  place  your  hands  upon  his  chest,  so  that  the  ball  of  each 
thumb  and  little  finger  rests  upon  the  inner  margin  of  the  free 
border  of  the  costal  cartilages,  the  tip  of  each  thumb  near  or 
upon  the  xiphoid  cartilage,  the  fingers  fitting  into  the  corres- 
ponding intercostal  spaces  ;  fix  your  elbows  firmly,  making 
them  one  with  your  sides  and  hips  ;  then — 

Pressing  upwards  and  inwards  towards  the  diaphragm,  use 
your  knees  as  a  piviot,  and  throw  your  weight  slowly  forward 
two  or  three  seconds  until  your  face  almost  touches  that  of  the 
patient,  ending  with  a  sharp  push  which  helps  to  jerk  you  back 
to  your  erect  kneeling  position.  Rest  three  seconds  ;  then  re- 
peat this  bellows-blowing  movement  as  before,  continuing  at  a 
rate  of  from  seven  to  ten  times  a  minute;  taking  the  utmost  care, 
on  the  occurrence  of  a  n.itural  gasp,  gently  to  aid  and  deepen  it 
into  a  longer  breath,  until  respiration  becomes  natural.  When 
practical,  have  the  tongue  held  firmly  out  of  one  corner  of  the 
mouth  with  Ihum  and  finger  armed  with  a  dry  cotton  rag.  Avoid 
impatient  vertical  pushes  ;  the  force  must  be  upward  and  inward, 
increased  gradually  from  zero  lo  the  maximum  as  the  ago,  sex, 
etc.,  may  indicate.  Abandon  no  case  as  hopeless  within  an 
hour's  useless  effort. 

The  following  methods  may  be  employed  :  (1)  Lay  the  patient 
on  his  back,  with  the  shoulders  elevated,  draw  the  tongue  forc- 
ibly forward,  grasp  the  arms  at  the  elbow  and  carry  them  up- 
wards firmly  until  Ihey  nearly  meet  above  his  head,  then  lower 
them  to  the  side,  and  make  firm  compression  upon  the  lower 
part  of  the  breast  bone  ;  repeal  this  process  12  to  14  limes  in 
the  minute.  Or  (2)  turn  the  body  gently  and  completely,  on  the 
side,  and  a  little  beyond,  and  then  on  the  face,  alternately  ;  re- 
peating these  measures  deliberately,  cfliciently  and  persevering- 
iy  15  times  in  a  minute. 


11  TELEGRAPH  a""  TELErHONE  I 

NEW  MANAGER  OF  THE  G.  N.  W.  TELE- 
GRAPH COMPANY. 

Mr.  Isaac  McMicliael,  who  lias  succeeded  Mr.  H.  P. 
Dwiyht  as  g^eneral  manager  of  the  Great  North-West- 
ern  Telegrapli  Company,  was  born  at  Brantford,  Ont. 
At  the  age  of  sixteen  years  he  learned  telegraphy,  and 
served  four  years  as  operator  with  the  Montreal  Tele- 
graph Company  and  the  RufFalo  &  Lake  Huron  Rail- 
road Company.  Recognizing  the  greater  possibilities 
in  the  United  States,  be  went  to  Ohio  in  July,  i860,  and 
entered  the  service  of  the  Western  Union  Telegraph 
Company  as  an  operator.  Fourteen  months  later  Mr. 
McMichael  went  to  St.  Louis  and  entered  the  military 
telegraph  service  of  the  United  States  Government. 
He  remained  in  that  service  in  Missouri,  Kansas,  Ark- 
ansas and  Indian  Territory  until  May,    1865,   when  he 


Mr.  Is.\ac  McMichael, 
General  Manager  of  the  G.  N.  W.  Telegraph  Company. 

returned  to  St.  Louis  and  re-entered  the  service  of  the 
Western  Union  Telegraph  Company  service  as  operator. 

In  1868  Mr.  McMichael  was  appointed  as  chief  clerk 
at  St.  Louis,  and  in  1868  as  chief  clerk  to  Mr.  R.  C. 
Clowry,  District  Superintendent.  His  executive  ability 
was  further  recognized  in  1875  by  his  appointment  as 
asssistant  superintendent  at  St.  Louis,  and  in  July, 
1881,  as  superintendent  of  the  Eighth  District,  Western 
Division,  at  Minneapolis,  in  charge  of  the  telegraph 
lines  in  the  North-West  which  were  acquired  at  that 
time  by  the  Western  Union  Telegraph  Company  from 
tne  North-Western  Telegraph  Company.  This  position 
he  retained  up  to  October  31st  of  this  year,  when  he 
assumed  his  dutes  as  manager  of  the  G.  N.  W.  Tele- 
graph Company,  with  headquarters  at  Toronto. 

In  1881  the  territory  under  Mr.  McMichael's  charge 
compri.sed  9,076  miles  of  poles,  21,482  miles  of  wire, 
and  1,019  offices.  During  the  period  from  that  time  to 
the  present  it  has  grown  to  21,785  miles  of  poles, 
96,070  miles  of  wire,  and  2,533  offices.  Under  his 
iurisdiction  the  company's  lines  were  extended  to  the 
Pacific  Coast  over  the  Northern  Pacific  Railroad  in 
1883  and  over  the  Great  Northern  Railroad  in  1893. 

In  Mr.  McMichael  the  G.  N.  W.  Telegraph  Company 
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have  doubtless  secured  an  efficient  executive  officer, 
and  Canadians  generally  will  welcome  his  return  to  this  ' 
coimtry. 


GLASGOW  MUNICIPAL  TELEPHONE 
SERVICE. 

Two  years  ago  Turnbridge  Wells  and  Glasgow  were 
pointed  to  as  bright  examples  in  municipal  ownership 
of  telephone  service.  A  few  months  ago  the  former 
abandoned  the  attempt  at  giving  a  satisfactory  tele- 
phone service  and  sold  their  plant  to  the  National  Com- 
pany. Now  reports  are  coming  to  hand  of  unsatisfac- 
tory results  in  Glasgow.  "  The  Bailie,"  a  journal  pub- 
lished in  Glasgow,  in  its  issue  of  September  9th,  says  : 

"  The  position  of  the  Glasgow  Corporation  Tele- 
phone Department  as  disclosed  by  the  published  ac- 
counts for  the  past  financial  year,  is  proving  a  source 
of  uneasiness  to  those  ratepayers  with  a  sound  know- 
ledge of  finance.  Nor  have  their  fears  been  alleviated 
by  the  auditors'  remarks,  who,  in  issuing  their  report, 
make  it  perfectly  plain  that  things  are  not  as  they 
ought  to  be.  They  point  out  that  no  depreciation  has 
yet  been  provided  for,  nor  has  any  sum  standing  at  the 
debit  ot  preliminary  and  general  expenses  in  capital  ac- 
count been  written  off  out  of  revenue.  In  the  matter 
of  the  sinking  fund  adequate  prov.ision  has  not  been 
made,  although,  according  to  the  auditors,  the  re- 
quirements of  the  Act  of  Parliament  have  apparently 
been  complied  with.  Up  till  now,  certain  management 
expenses,  amounting  in  the  aggregate  to  no  small  sum, 
have  not  formed  a  charge  against  revenue.  Despite 
all  this  the  committee  who  tun  the  telephone  depart, 
ment  have  the  temerity  to  present  the  ratepayers  with 
a  financial  statement  showing  a  balance  of  several 
thousand  pounds  on  the  right  side,  and  claiming  that 
if  the  undertaking  had  been  a  joint  stock  enterprise  the 
result  would  have  been  that  a  dividend  of  five  per  cent, 
on  the  capital  involved  would  have  been  paid.  In  this 
connection  let  it  be  pointed  out  that  had  the  directors 
of  a  concern  formed  under  the  Companies  Act  put  for- 
ward a  balance  sheet  such  as  the  one  under  review, 
and  declared  a  dividend,  they  would  have  laid  them- 
selves open  to  much  the  same  charges  as  are  confront- 
ing at  present  Mr.  Whittaker  Wright,  of  London  and 
Globe  Finance  Company  fame,  in  which  undertaking 
the  trusting  shareholders  lost  all  they  had  risked. 

"  It  is  greatly  to  be  feared  that  instead  of  getting 
out  of  the  tangle  the  telephone  department  will  land  it- 
self deeper  into  the  mire,  although  this  is  a  contingency 
apparently  viewed  with  equanimity  by  those  in  control, 
who,  of  course,  have  nothing  to  lose.  It  has  been  said 
that  figures  can  be  made  to  prove  anything,  and  if 
there  is  one  thing  the  balance  sheet  of  the  corporation 
telephone  shows,  it  is  that  the  ratepayers  of  Glasgow 
have  been  saddled  with  a  white  elephant  as  matters 
stand  at  present.  Were  the  enterprise  a  successs  apart 
from  its  financial  aspect,  there  mignt  be  some  hope, 
but  unfortunately  the  service  is  falling  far  short  of  what 
it  ought  to  be,  having  regard  to  its  formation  at  a 
period  when  the  telephone  business  has  been  pretty 
well  reduced  to  a  fine  art." 


Napoleon  Chamberlain,  48  years  of  age,  a  lineman  in  the  em- 
ploy of  the  Bell  Telephone  Company,  died  in  Notre  Dame  Hos 
pilal,  Montreal,  last  month,  from  the  effect  of  injuries  received 
by  falling  from  a  telephone  pole  at  the  corner  of  Harbor  and  St, 
Catharine  streets. 
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STEAM  BOILER  INSPECTION  IN  BRITISH  COLUMBIA. 

About  four  years  ago  the  British  Columbia  Government  passed 
an  Act  entitled  "  The  Steam  Boilers'  Inspection  Act,"  which  pro- 
vided that  all  steam  boilers  should  be  regularly  inspected  by 
official  inspectors  and  that  engineers  operating  same  should  first 
pass  an  examination  as  to  qualification.  In  accordance  with  the 
provisions  of  the  Act,  Mr.  John  Peck,  of  New  Westminster,  was 
appointed  chief  inspector  of  boilers  and  machinery,  and  has  as 
assistants  three  district  inspectors,  Messrs.  Thomas  H.  Goldie, 
S.  Baxter,  and  George  O.  Madigan. 

Mr.  Peck  has  just  issued  his  first  annual  report,  which  covers 
the  calendar  year  of  1902.  This  report  shows  the  vast  amount 
of  work  that  has  been  done  under  the  inspection  service,  and 
clearly  demonstrates  the  wisdom  of  compulsory  inspection  of 
boilers. 

All  candidates  for  engineers'  certificates  are  thoroughly  tested 
as  to  their  knowledge  of  the  safety  valve,  water  gauge,  steam 
gauge,  appliances  for  feeding  water  to  the  boiler,  the  method  of 
keeping  boilers  free  from  corrosion  and  incrustation,  and  also  as 
to  their  knowledge  of  adjusting  the  principal  parts  of  simple 
engines  in  Ce»ses  of  necessity.  In  addition  to  the  above  require- 
ments, candidates  for  first  and  second-class  certificates  are  given 
some  questions  in  respect  to  compound  engines,  air  compressors, 
and  other  machines  usually  found  in  a  large  steam  plant. 

During  the  year  1902  the  chief  inspector  received  566  applica- 
tions for  engineers' certificates;  359  candidates  were  examined; 
203  applications  are  still  on  file,  and  4  applicants  had  their  fees 
returned,  as  they  had  not  the  practical  qualifications  required  by 
the  Act. 

Part  of  the  chief  inspectors'  report  is  printed  below: 

We  have  on  our  report  books  records  of  1,229  boilers  that 
have  been  inspected  at  some  time  during  the  last  3^  years. 
We  have  also  located  470  boilers  which  have  not  yet  been  in- 
spected, although  the  owners  of  a  great  number  of  these  have 
applied  for  inspection.  The  number  of  complete  inspections  dur- 
ing the  past  3'ear  was  860,  leaving  839  on  which  no  inspection 
was  made.  321  new  boilers  were  inspected  during  last  year  and 
put  into  operation  and  57  were  taken  out  of  service.  I  have  rea- 
son to  believe  that  the  boilers  to  be  installed  during  1903  will  be 
very  much  in  excess  of  last  year's  record.  If  last  year's  figures 
are  taken  as  a  basis,  we  may  estimate  that  there  will  be  1963 
boilers  to  inspect  during  iqo3;  and  if  we  take  the  860  boilers  in- 
spected last  year  as  an  estimate  of  the  work  that  can  be  attended 
to  by  the  present  staff,  it  will  be  seen  that  there  must  be  a  sub- 
stantial increase  in  help,  if  anything  like  the  whole  of  the  work  is 
to  be  accomplished. 

I  beg  to  direct  attention  to  the  items  of  inspecting  and  testing 
material  for  new  boilers.  This  has  resulted  in  condemning  nearly 
10%  of  the  plates  inspected.  As  the  cost  of  replacing  these  plates 
usually  falls  on  the  supply  houses,  they  are  now  more  careful  re- 
garding quality  of  steel  sent  to  British  Columbia  customers.  Too 
much  care  cannot  be  exercised  regarding  the  physical  and 
chemical  properties  of  the  steel  to  be  used  in  boiler  construction. 
Acid  and  Basic  Bessemer  Steel  is  quite  unfit  for  boilers,  and  so  is 
Basic  Siemens-Marl  in  Steel  if  made  of  phosphoric  pig;  the  latter, 
however,  if  made  of  good  pig,  is  satisfactory. 

Experience  has  shown  (hat  the  cold  tests  of  sheered  plates  and 
temper-bending  tests  will  show  up  bad  plates,  and  as  these  tests 
are  simple  and  require  no  appliances,  we  are  able  to  carry  them 
out.  With  respect  to  tensile  strength,  elongations  and  reduction 
of  area,  we  are  obliged  to  rely  on  the  steel  maker's  reports. 

It  will  be  noticed  that  332  boilers  have  been  repaired  under  the 
Inspector's  directions.  These  necessitated  95  special  inspections 
after  repairs  were  executed,  and  656  additional  visits. 

There  have  been  21  accidents  to  engines  and  boilers.  The 
engine  accidents  are  reported  under  District  Inspectors'  reports. 
The  boiler  accidents  were  the  result  of  low  water,  and  of  burning 
of  the  plates,  due  to  excessive  scale  and  sediment  being  allowed  to 
collect  on  the  fire  sheets.  It  is  pleasing  to  note  that  there  have 
been  only  two  accidents  resulting  in  personal  injury;  these  are 
reported  fully  in  the  District  Inspectors'  reports. 

The  defects  observed  were  2,102,  of  which  156  were  dangerous; 


this  is  the  most  serious  item  in  the  report;  and  I  hope  that  as  the 
engineers  realize  more  and  more  their  responsibility  for  a  number 
of  these  defects,  and  strive  to  prevent  boilers  being  operated  at  a 
higher  pressure  than  is  consistent  with  safety,  that  these  defects 
will  be  materially  reduced  in  future. 

The  summary  of  total  defects  gives  a  very  clear  idea  of  a  part 
of  the  work  which  is  considered  most  important,  as  it  is  owing  to 
the  discovery  and  proper  repair  of  these  detects  that  accidents 
more  or  less  serious  are  prevented,  the  life  of  the  plant  lengthened, 
the  cost  of  repairs  reduced  to  a  minimum,  and  the  plant  kept 
steadily  in  operation,  instead  of  being  suddenly  shut  down  many 
times  during  the  year  to  repair  different  detects  which  make 
themselves  known  by  serious  leakage. 

I  may  be  permitted  to  explain  that  the  examinations  by  our 
inspectors  are  the  most  thorough  that  is  possible.  The  boilers 
are  emptied  and  cleaned  inside  and  out,  and  the  inspector,  with 
his  testing  hammer,  goes  over  every  accessible  part  inside  the 
boiler,  inside  the  furnaces,  and  in  cases  of  brick-set  boilers, 
through  all  flues,  and  finally  examines  the  external  part  of  the 
boiler  and  its  fittings.  In  this  way  most  of  the  defects 
enumerated  were  found. 

When  boilers  are  being  inspected  for  the  first  time,  careful 
measurements  of  all  parts  are  taken,  the  attachments  of  stays  and 
braces  are  carefully  noted,  and  sketches  are  made  of  the 
interior  construction.  The  strength  of  each  part  is  calculated 
and  the  maximum  working  pressure  fixed.  The  boiler  is  then 
filled  with  water  for  the  hydrostatic  test,  which  is  applied  to  one 
and  one-half  times  the  calculated  working  pressure.  Contrary 
to  the  opinion  of  the  general  public,  the  hydrostatic  test  is  of 
little  value  unless  conducted  by  an  expert,  and  is  a  source  of  danger 
if  applied  by  persons  who  do  not  understand  the  physical 
properties  of  the  material  which  is  being  tested.  There  is  a  very 
general  idea  that  if  a  boiler  is  tested  to  150  lbs.  and  does  not 
show  serious  leakage,  it  is  perfectly  safe  for  100  lbs.  steam 
pressure.  While  this  boiler  did  not  burst,  nor  the  stays  break, 
during  the  above  test,  it  does  not  follow  that  some  of  the  material 
may  not  have  been  permanently  injured,  and  to  such  an  extent 
that  when  steam  pressure  at  100  lbs.  has  been  acting  upon  it  for 
a  short  time  the  boiler  may  explode. 

The  press  reports  many  boiler  explosions  which  occur  only  a 
few  days  after  the  boilers  have  been  tested  by  water  pressure, 
and  sometimes  mention  that  in  order  to  make  sure  the  boilers 
were  safe,  twice  the  working  pressure  was  applied  during  the 
test  ;  and  these  are  referred  to  as  "mysterious  explosions."  The 
only  persons  to  whom  boiler  explosions  are  mysterious  are  those 
who  do  not  understand  the  subject.  Under  certain  conditions, 
boilers  will  explode  as  surely  as  the  force  of  gravity  attracts  a 
mass  of  matter.  Both  obey  natural  laws,  and  if  the  boiler  ex- 
plodes it  is  because  the  forces  acting  upon  the  material  com- 
posing the  structure  are  in  excess  of  its  strength.  It  is  only 
necessary,  therefore,  to  know  the  strength  of  the  material,  and 
the  direction  and  magnitude  of  the  forces  acting  upon  it. 

The  force  generally  considered  is  that  of  the  steam  pressure 
and  the  strength  of  the  material,  its  ultimate  breaking  strength; 
and  it  is  on  account  of  the  consideration  of  these  conditions  only 
that  many  defects  develop  and  many  accidents  occur.  In  addi- 
tion to  the  force  due  to  steam  pressure,  there  are  the  forces 
which  arise  from  the  sudden  or  unequal  expansions  and  con- 
tractions of  the  different  parts  of  the  structure  ;  the  stresses  due 
to  the  weight  of  the  boiler  upon  its  supports  ;  the  stresses  due 
to  flanging  and  forming  of  the  different  parts  during  construc- 
tion ;  the  unec|ual  distribution  of  stresses  at  rivet  joints  ;  and  the 
extra  stresses  due  to  plasticity  of  the  structure.  Instead  of  the 
strength  of  the  structure  being  taken  as  the  ultimate  breaking 
strength  of  the  material,  it  must  be  taken  as  the  elastic  limit  of 
the  material,  which  from  a  great  many  carefully  conducted  tests, 
by  various  authorities,  is  assumed  to  be  two-fifths  of  the  ultimate 
breaking  strength  ;  when  the  elastic  limit  of  material  is  reached, 
any  further  addition  to  the  load  produces  permanent  set.  If 
this  takes  place  in  the  stays,  they  become  permanently  elong- 
ated, and  when  pressure  below  that  which  produces  permanent 
set  acts  on  the  structure,  the  flat  parts,  which  were  supposed  to 
be  held  by  these  stays,  are  free  to  move  ;  add  this  continued 


inoveineiU  results  it)  crystalli/atioii  of  the  sheets,  and  sooner  or 
later,  in  the  fracture  of  these  at  the  hinging-  point. 

Take  a  boiler  tested  by  a  person  who  does  not  realize  the  im- 
portance of  considering  the  elastic  limit  of  the  material.  Allow  a 
factor  of  safely  of  "4,  '  and  assinne  that  the  safe  working  pressure 
is  80  lbs.  The  owner  thinks  it  is  safe  for  100  lbs.,  and  has  the 
hydrostatic  tost  applied  for  150  lbs.  per  square  inch.  The  ultimate 
strength  of  the  material  would  be  reached  when  the  hydrostatic 
pressure  was  320  lbs.,  and  it  is  not  likely  that  the  boiler  would 
burst  until  that  pressure  had  been  reached,  if  it  was  applied 
gradually  and  carefully  by  pumping-  up.  The  elastic  limit  is  two- 
fifihs  of  the  ultimate  breaking  strength,  and  this  limit  would  be 
re.iched  when  the  test  pressure  was  up  to  126  lbs.,  and  from  that 
on  to  150  lbs.  the  material  would  stretch  at  the  weakest  part. 

When  the  steam  pressure  is  applied  at  100  lbs.,  or  even  at  80 
lbs.,  the  p.-»rts  of  the  boiler  which  originally  resisted  ihe  alteration 
of  shape  have  been  elongated  and  arc  now  of  little  value;  the  strains 
which  should  have  been  taken  by  these  parts  are  thrown  on  to 
others,  resulting  in  crystallization,  and,  sooner  or  later,  in  rupture 
of  the  parts  on  which  this  extra  strain  is  thrown. 

It  will  be  seen  from  the  above  that  if  the  hydrostatic  lest  is  to 
be  of  any  value,  calculations  must  first  be  made,  and  the  test 
pressure  must  never  exceed,  or  even  approach  very  close  to,  the 
elastic  limit  ;  and  during  the  test  ine  different  parts  of  the  boiler 
must  be  carefully  gauged  and  measured  to  see  that  there  is  no 
alteration  in  the  shape  of  the  structure. 

With  respect  to  the  defects  enumerated  in  the  attached 
summary,  I  wish  to  call  attention  to  some  of  the  more  important. 
It  will  be  seen  that  safety  valves  have  not  received  the  consider- 
ation from  many  steam  users  and  engineers  that  one  would  think 
the  merest  novice  would  bestow  on  this  all-important  part  of  the 
steam  plant.  One  boiler  in  District  "C"  was  found  without  a 
safety  valve  of  any  description;  four  safety  valves  were  found  in- 
operative, five  have  been  found  overloaded,  and  69  defective  in 
construction;  of  which  20  cases  in  all  were  considered  dangerous. 
The  defects  discovered  are  all  in  the  old  ball  and  lever  type  of 
safefy  valve.  These  are  being  i-eplaced  by  the  modern  pop 
safety  valve  on  all  boilers  where  alterations  to  safety  arrange- 
ments have  to  be  made,  and  only  the  latter  type  are  allowed  on 
new  boilers.  In  this  way  I  hope  to  reduce  these  defects  to  a 
minimum. 

Under  pressure  gauges,  158  defective  is  a  large  item,  but  not 
so  dangerous  as  the  defects  mentioned  above,  unless  the  engineer 
alters  the  safety  valve  to  suit  the  pressure  shown  by  the  gauge, 
when  the  same  indicates  less  pressure  than  that  actually  on  the 
boiler.  The  fact  that  48  gauges  were  found  inoperative  (as  well 
as  four  safely  valves)  shows  that  there  are  still  a  number  of 
careless  engineers. 

The  next  item  of  insufficient  staying  or  bracing,  84  cases,  of 
which  20  were  considered  dangerous,  calls  for  some  comment. 
These  defects  are  not  confined  to  any  one  particular  district,  but 
are  fairly  equally  distributed  throughout  the  province,  and  are, 
in  almost  every  case,  found  on  cheap  boilers,  quite  a  number  of 
which  have  been  purchased  from  second-hand  machinery  agents 
in  United  States  and  Eastern  Canada  before  the  Inspection  Act 
was  enforced.  Some  few  cases  have  occurred  where  new 
boilers  have  been  sent  in  from  the  United  States,  and  one  such 
case  I  will  cite  as  an  illustration.  A  farmer  on  the  Delta  ordered 
a  threshing  engine  from  an  American  firm,  to  carry  150  lbs.  per 
square  inch  working  pressure.  He  became  suspicious  after 
placing  the  order,  and  asked  me  to  have  the  boiler  inspected 
before  il  was  taken  off  the  car,  which  was  done.  The  stays 
were  found  to  be  insufficient,  and  he  wired  the  company  to  that 
effect.  They  replied  "Accept  engine,  will  make  good."  A  few 
weeks  ago  the  company's  agent  offered  the  farmer  $200  to  get 
the  repairs  made  himself.  This  was  refused,  and  the  deficiency 
is  now  being  made  good  by  a  British  Columbia  company  at  the 
American  firm's  expense.  This  is  a  case  where  one  farmer  was 
saved  $200  as  a  direct  result  of  the  working  of  the  ^Inspection 
Act.  Many  other  similar  cases  could  be  mentioned,  but  this 
serves  as  an  illustration  of  them  all,  and  such  cases  constitute 
one  of  the  reasons  for  the  general  popularity  of  the  Inspection 
Act. 

A  case  is  also  given  in  the  report  from  District  "C"  of  a  new 
return  tubular  boiler  built  in  the  United  States,  having  four  one- 
inch  stays  supporting  Ihe  segment  of  the  head  above  the  tubes 
at  one  end,  and  seven  one-inch  stays  supporting  the  segment  at 
the  other  end  ;  the  latter  even  being  insufficiently  stayed.  This 
means  that  the  four  stays  would  be  carrying  a  load  of  about  46 
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tons  if  the  boiler  had  been  worked  at  100  lbs.  per  square  inch. 
I  am  inclined  to  think  that  if  46  tons  were  suspended  over  a  side- 
walk by  four  one-inch  rods,  there  would  be  a  tendency  in  most 
people  to  walk  in  the  street  instead  of  passing  below  the  weight; 
and  yet  these  same  people  would  feel  perfectly  safe  near  this 
boiler  head,  simply  because  they  would  not  realize  the  danger 
in  the  same  way  as  they  would  if  they  actually  saw  the  weight 
suspended. 

Under  defective  riveting  I  wish  to  call  attention  to  a  case  dis- 
covered in  district  "A,"  particulars  of  which  are  given  m  the  re- 
port from  that  District.  This  is  the  second  case  of  the  same 
nature  that  has  been  found  in  this  District.  Both  boilers  were 
built  by  the  B.C.  Iron  Works,  Vancouver,  and  the  company  had 
tailed  before  either  of  the  defects  were  discovered,  so  that  no 
action  against  them  cou'd  be  taken.  Men  who  will  do  such  work, 
as  well  as  men  who  will  allow  such  work  to  be  done,  should  be 
dealt  with  to  the  fullest  extent  of  the  law.  It  is  fortunate  that  in 
both  these  cases  the  boilers  had  only  been  operated  for  a  siiort 
time  at  a  low  pressure  before  the  defects  were  discovered. 

Under  the  heading  "Boilers  with  fractured  plates,"  43  cases 
are  reported,  six  of  which  were  dangerous.  These  cases  have 
occurred  mostly  from  two  causes,  over-pressure  and  defective 
settings.  Where  lap-joints  are  used  at  the  longitudinal  seams, 
the  part  of  the  shell  near  the  seams  is  flatter  than  the  remainder 
of  Ihe  circle,  and  when  the  boilers  are  subjected  to  internal  pres- 
sure, the  flat  parts  of  the  shell  tend  to  assume  part  of  a  circle  of  the 
same  radius  as  the  shell  itself,  and  a  hinging  action  takes  place 
at  the  edge  of  the  lap,  usually  on  the  inside.  It  has  also  been 
found  that  in  most  cases  where  cracks  develop  in  the  centre  cir- 
cumferential seams,  the  boilers  are  not  properly  supported  on 
their  settings,  the  brackets  being  placed  near  the  ends,  thus 
throwing  additional  strains  on  this  part  of  the  boiler,  due  to  its 
weight.  As  the  lower  part  of  a  return  tubular  boiler  is  subjected 
to  severe  strains  due  to  difference  of  temperature  between  top 
and  bottom,  care  should  be  exercised  regarding  supports. 

"Boilers  with  burned  plates,"  73  cases,  five  of  which  are 
dangerous,  may  be  comrrented  upon,  for  the  reasons  that  these 
accidents  might  be  altogether  prevented  by  the  -  wners  and  the 
engineers.  The  greatest  number  of  these  cases  occurred  as  a 
result  of  negligence  on  the  part  of  the  management  to  have  the 
blow-off  pipes  removed  from  back  head  (where  they  cannot  be 
placed  nearer  the  bottom  of  boiler  than  five  or  six  inches,  on 
account  of  the  curve  of  the  head  flange)  to  the  bottom  of  the 
shell,  as  requested  by  the  inspector.  The  alteration  requires  a 
few  feet  of  pipe  and  a  screwed  flange  riveted  to  boiler  shell.  As 
these  are  not  usually  at  hand  when  the  inspection  is  made,  the 
inspector  sees  that  the  boiler  is  properly  cleaned  out  at  that 
time,  and  leaves  this  change  to  be  made  at  the  next  wash-out. 
Advantage  is  sometimes  taken  of  the  inspector's  leniency,  with 
the  result  that  an  alteration  which  would  have  cost  S5  or  $10  and 
the  loss  of  one  day  has,  in  many  cases,  cost  the  owners  from 
$150  to  $200,  with  the  loss  of  a  week  or  more.  This  was  re- 
ported in  detail  at  the  time,  and  is  also  mentioned  in  the  in- 
speetor's  report. 

District  "C"  has  been  particularly  unfortunate  in  this  respect, 
having  45  cases  out  of  a  total  of  73,  the  reason  for  this 
being  the  increased  latitude  given  by  the  inspector,  at 
the  request  of  the  management  of  the  mines  or  mills,  to  keep 
the  plants  running.  In  some  cases  the  defects  occurred  through 
the  engineers  not  properly  cleaning  out  the  boilers  when  they  were 
opened  up  for  that  purpose. 

The  cases  of  scale  or  incrustation,  214,  of  which  22  were  dang- 
erous, should  be  materially  reduced  if  the  engineers  and  owners 
of  the  plants  would  work  together,  and  see  that  the  boilers  get 
proper  attention,  as  far  as  cleaning  out  is  conv;erned. 


Summary  of  Total  Work  done  in  1902. 
No.  of  drawings  and  specifications  calculated  for  new 

boilers   11.^ 

"      boiler    plates  inspected   55 

"      boiler  plates  rejected   5 

"      boilers  built  under  inspection  in  B.C   64 

•'      boilers  built  under  inspection  in  Eastern  Canada.  .  24 

"      new  boilers  inspected   321 

"      new  boilers  inspected  built  in  B.C   64 

"      new  boilers  not  inspected  built  in  Eastern  Canada  44 

'•      new  boilers  inspected  built  in  United  States   15 

"      old  boilers  inspected  built  in  United  States    107 

"      boilers  imported  from  Eastern   Canada  (second 

hand)   i 

"      old  boilers  imported  from   United  Slates  (second 

hand)   1 

"      boilers  unclassified   23 
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Summary  of  Total  Work  Done   in  1902  (Continued). 

numer  of  bfir?.t  inspections    546 

"      inspections,  external  and  interna'   810 

"      internal  inspections  only   11 

"      external  inspections  only   119 

"      special  inspecitons  after  repairs   95 

"      visits  in  addition  to  inspection  ....    656 

"      boilers  subjected  to  hydrostatic  test   783 

"      boilers  on  which  pressure  was  reduced  at  first  in- 

speciion   110 

"      boilers  unsafe  without  extensive  repairs   32 

"      boilers  repaired  under  Inspector's  directions    332 

"      boilers  considered  unfit  for  further  use   b 

"      accidents  to  engines  and  boilers   21 

"      accidents  resulting  in  personal  injury  not  fatal ....  2 

"      investigations   5 

"      inspections  completed   860 

Total  borsepower  of  boilers  inspected  35,806 

No.  ot  defects  observed,  as  per  summaiy   2,102 

"      detects  considered  dangerous..   156 

Boilers  taken  out  of  service     57 

Inspection  fees  earned  $7,281.63 

Inspection  fees  collected.  .  . :  $6,423.23 

Miles  travelled  by  inspector^  26,340 

NATURE  OF  DEFECTS. 

Whole  No.  Dangerous. 

Boilers  without  safety-valves   i  i 

Boilers  with  safety  valves  inoperative   4  4 

Boilers  with  safely  valves  overloaded   5  2 

Boilers  with  safety  valves  defective  in  con- 
struction  69  16 

Boilers  without  pressure  gauges   i  i 

Pressure  gauges  inoperative   44  2 

Pressure  gauges  defective   .   158  2 

Cases  of  insufficient  staying  or  bracing   84  20 

Cases  of  defective  stays   3 

Cases  of  broken  rivets   23 

Cases  of  defective  riveting   38  5 

Cases  of  broken  stays  or  braces.  ...    8 

Cases  of  loose  stays  or  braces    72  5 

Boilers  damaged  by  low  water   5  3 

Defective    settings   70  7 

Boilers  with  fractured  plates  43  6 

Boilers  with  laminated  plates   17  4 

Boilers  with  burned  plates   73  5 

Boilers  with  blistered  plates   2 

Cases  of  sediment  on  fire  sheets   44  2 

Cases  of  internal  corrosion   78 

Cases  of  scale  or  incrustation  214  22 

Cases  of  internal  grooving   5 

Cases  of  external  corrosion  96  5 

Cases  of  defective  tubes   59 

Cases  of  defective  feed  water  arrangement  121 

Cases  of  broken  feed  valves   i 

Serious  leakage  around  tube  ends   18  4 

Serious  leakage  in  rivet  joints  88  2 

Defective  blow-off  pipes  or  cocks  148  4 

Defective  water  gauges  48  13 

Broken  blow-oft  pipes  or  cocks   3  3 

Water  columns  without  blow-outs   6  3 

Cases  of  broken  test  cocks   11 

Connections  to  water  columns  without  valves.  .     7  7 

Neutral  sheets  not  stayed   51^ 

Neutral  sheets  improperly  stayed   69 

Furnaces  out  of  shape   2 

Boilers  without  fusible  plugs  127 

Boilers  low  at  front  end   27 

Cases  of  seri<ius  leakage  of  fittings    40 

No.  of  hand-hole   doors  having  bolts  and  dogs 

burned  ofi     4  4 

Leakage  at  hanger  lugs   1 

Cases  of  battery  of  boilers  having  no  check 

valves   I  1 

Defects    in     engine    frames    (broken     frame)  2 
Defects  in  engine    cylinders  (broken    flanges)    i  1 

Boilers  without    hand-holes   i 

Boilers  without  stop  valves   22 

Cases  of  defective  steam  pipes   4 

Unclassified  defects   79  2 


2,102 


■56 


MR.  JOHN  PECK. 

Mr.  John  Peck,  Chief  Inspector  of  Boilers  and  Machinery  for 
British  Columbia,  was  born  in  the  town  of  Billericay,  near 
London,  in  1851,  and  received  his  education  in  public  schools. 
Having  a  natural  aptitude  for  machinery,  he  selected  mechanical 
engineering  as  a  profession,  serving  his  apprenticeship  with  a 
well-known  firm  of  London  engineers.  Mr.  Peck  emigrated  to 
Canada  in  1882  and  was  for  a  time  employed  by  the  C.P.R.  in 
Manitoba.  Returning  to  England  in  the  fall  ot  1885  to  further 
his  technical  knowledge  at  one  of  the  engineering  schools,  he 
obtained  the  position  of  engineer  to  the  local  Government  Board 
for  the  districts  of  Wandsworth  and  Clapham,  and  entered  the 
Berbeck  Institute  and  City  and  Guilds  of  London  Institute,  under- 


going a  tour  years  course  of  evening  classes  and  taking  no  less 
than  thirteen  first-class  certificates  in  steam  and  mechanical 
engineering,  electric  lighting  and  transmission  of  power, 
mechanical  drawing  and  other  branches. 

In  i8go  Mr.  Peck  returned  to  Canada  and  located  in  New 
Westminster  where  he  was  employed  by  the  Reid  &  Currie 
Iron  Works  as  foreman.  When  this  company  ceased  business  he 
was  appoinied  liquidator,  and  on  the  reorganization  of  the 
concern  became  manager  and  part  owner,  eventually  purchasing 
the  entire  plant  and  establishing  the  Vulcan  Iron  Works,  which, 
until  wiped  out  by  fire,  was  a  prosperous  institution.  In  June, 
1901,  the  British  Columbia  Government  appointed  Mr.  Peck  to 
the  office  of  Inspector  of  Ste.im  Boilers  and  Machinery,  a  position 


Mr.  John  PtcK, 

Chief  Inspector  of  Boileis  and  Machinery  for  British  Columbia. 

which  his  technical  and  practical  knowledge  enables  him  to  fill 
in  an  able  and  most  satisfactory  manner.  Mr.  Peck  has  been 
a  member  of  the  Board  of  Trade  and  City  Council  of  New 
Westminster,  and  takes  a  lively  interest  in  public  affairs. 


TORONTO  ENGINEERS'  DINNER. 

Once  more  on  Thanksgiving  Ev^,  October  14th,  the  Toronto 
engineers  and  their  friends  "  feasted  "  of  dainty  dishes,  speech 
and  song  at  the  Walker  House.  For  the  seventeenth  time  the 
members  of  Toronto  No.  i  appeared  as  the  dispensers  ot  hos- 
pitality, and  on  this  occasion  Mr.  N.  V.  Kuhlinan,  the  worthy 
president,  was  in  the  chair.  Nothing  was  lacking  in  the  menu 
to  appease  the  appetites  of  the  numerous  guests,  and  everything 
passed  off  in  first-class  style.  Letters  of  regret  were  ready  from 
His  Worship  the  Mayor,  Aid.  Oliver  and  City  Engineer  Rust. 

The  chairman,  after  a  few  words  of  welcome,  asked  the  party 
to  drink  with  him  the  health  of  the  King  and  the  Royal  Family, 
followed  by  the  singing  cf  the  National  Anthem.  Then  Mr. 
Thomas  Crawford,  M.P.P.,  responded  to  the  toast  of  "  Ontario, 
the  Banner  Province."  He  pointed  out  that  the  banding  of  en- 
gineers together  for  mutual  advancement  in  educational  mat- 
ters meant  a  saving  of  life  and  property.  He  was  desirous  that 
the  engineers  should  receive  more  recognition  and  protection 
from  the  Government,  and  thought  much  opposition  to  a  compul- 
sory license  law  came  from  persons  who  had  wrong  impression  of 
the  situation.  In  responding  to  the  toast  of  "  Toronto,  the 
Queen  City,"  Aid.  Richardson  spoke  encouragingly  to  the  engi- 
neers, pointing  out  the  important  relation  which  the  engineer  and 
the  manufacturer  bore  to  the  prosperity  of  the  country.  Mr.  J. 
Lilsler,  manager  of  the  Pure  Gold  Manufacturing  Company,  re- 
plied to  the  toast  ot  "  Our  Guests,"  while  coupled  with  the  toast 
of  "Our  Manufacturers  "  were  the  names  of  Mr.  G.  R.  Baker,  of 
Weslman  &  Baker,  and  Mr.  Thomson,  of  the  Otis  Elevator 
Company.  The  latter  said  that  the  position  of  the  engineer  was 
being  improved  by  the  large  number  of  new  manufacturing  es- 
tablishments that  there  were  being  located  in  Canada.  Nine 
.'Vmerican  firms  had  recently  established  factories  in  Hamilton, 
and  he  believed  that  in  other  cities  more  or  less  advancement  in 
this  direction  was  being  made.  Mr.  A.  M.  Wickens  acknow- 
ledged ihe  toast  of  "  Our  Manufacturers."     He  spoke  of  ttje  re- 
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s(K>0!>ibility  of  the  engineer's  position;  he  nnisl  know  all  about  ele- 
vators, plumbing,  steam  and  electric  plants,  etc.  The  Technical 
School  in  Toronto  had  done  much  to  start  engineers  on  the  right 
coun.e,  but  he  feared  that  its  usefulness  would  be  impaired  by 
the  proposed  chanjje  of  management  under  which  tlie  Technical 
school,  high  schools  and  public  schools  were  to  be  governed  by 
the  same  board.  Mr.  H.  E.  Terry  and  Mr.  Charles  Moseley  re- 
plied to  the  toast  of  "  The  Executive,"  "Toronto  No.  1"  was 
then  toast€>d  and  brought  a  response  from  the  president,  Mr. 
Kuhlman. 

Under  the  direction  of  Mr.  George  Grant  a  splendid  program 
of  enterlainmeni  was  furnished  by  Messrs.  E.  Harrington,  H. 
Ruthven  McDonald,  R.  Wilson,  E.  Crawford,  John  Alexander 
and  Howard  Fletcher.  The  dinner  committee  was  composed  of  N. 
\'.  Kuhlman,  president  ;  G.  C.  Mooring,  chairman  ;  W.  H.  John- 
ston, secretary-treasurer  ;  J.  G.  Bain,  Alex.  Storer,  H.E.Terry, 
James  Bannon,  .A.  J.  Butcher,  and  W.  L.  Oathwaite. 


MR.  N.  V.  KUHLMAN. 

The  president  ot  Toronto  No.  i,  Mr.  N.  V.  Kuhlman,  is 
recognized  as  one  of  the  first  engineers  of  to-day.  He  has 
always  taken  a  deep  interest  in  the  success  of  the  Canadian 
Association  of  Stationary  Engineers  and  his  election  as  president 
was  well  deserved.  For  sixteen  years  he  has  been  superin- 
tendent of  the  Ontario  Power  &  Flats  Company,  which  supplies 


Mr.  N.  V.  Kuhlman, 
President  Toronto  No.  i.  C.  A.  S.  E. 


power  to  a  number  of  manufacturing  concerns  located  in  their 
building  at  the  corner  of  Niagara  and  Tecumseh  streets,  and 
which  has  a  frontage  of  240  feet  on  Tecumseh  street  and  320  feet 
on  Niagara  street.  It  is  a  five-storey  brick  building,  with  over 
150,000  feet  of  floor  space,  rented  to  the  following  manufacturers: 
John  Gilchrist,  sash  and  door  factory  and  planing  mill,  employ- 
ing fifty  men;  Barthelmes  &  Company,  piano  action  and  piano 
keys,  125  men  ;  Spanner  &  Company,  fancy  wood  turners,  25 
men;  W.  Bohne  &  Company,  piano  hammer  makers,  12  men  ; 
Hammer  Piano  Company,  manufacturers  of  pianos,  100  men  ; 
Mason  &  Risch  Piano  Company,  100  men;  Carlyle  Manufacturing 
Company,  furniture,  10  men;  Toronto  Woodworking  Company, 
rules  and  variety  woodwork,  12  men;  United  Electric  Company, 
electrical  machinery,  75  men;  Fairies  Milling  Company,  flour  and 
cranes,  10  men;  Toronto  File  W'orks,  25  men.  The  steam  plant 
consists  of  a  pair  of  Brown  twin  engines,  31:0  horse  power,  built 
by  the  Poison  Ircn  Works,  and  three  boilers  of  the  same  capacity, 
while  there  is  now  being  installed  one  Heine  safety  water  tube 
boiler  of  300  horse  power,  which  will  give  them  a  total  of  650 
horse  power.  At  present  the  power  is  distributed  by  means  of 
shafting  and  belting,  but  it  is  proposed  to  install  an  electric  plant 
and  furnish  the  power  through  motors.  There  are  also  installed 
in  the  building  two  large  dry  kilns  for  drying  lumber,  with  a 
capacity  of  150,000  feet.  These  kilns  were  designed  by  Mr. 
Kuhlman  and  constructed  under  his  superintendence.  They 
work  very  satisfactorily,  about  50,000  feet  of  lumber  being  dried 
each  week. 

Mr.  Kuhlman  is  deeply  interested  in  society  work,  being  a 
member  of  St.  John's  Lodge  A.  F.  &  A.  M.,  Albert  Lodge 
LO  O.F.,  Canada  Council,  Royal  Arcanum,  and  Fidelity  Tent 
K.O.T.M. 


Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building. 

November  4th,  1903. 

It  is  announced  that  Mr.  W.  McLea  Walbank  has  accepted 
the  position  of  first  vice-president  and  chief  engineer  of  the 
Montieal  Light,  Heat  &  Power  Company.  It  is  contemplated  to 
give  Mr.  Walbank  very  largely  the  guidance  of  the  practical 
part  of  the  company's  affairs,  as  to  development  of  business  and 
regulation  of  expenditure.  The  company  are  to  be  congratu- 
lated on  securing  Mr.  Walbank's  services,  as  his  past  experi- 
ence should  prove  of  great  value  to  him  in  his  new  position. 
Besides,  he  is  a  Montrealer,  and  very  popular. 

Recently  Mr.  G.  B.  Burland,  who  was  president  of  the 
Lachine  Rapids  Hydraulic  &  Land  Company,  entertained  his  co- 
directors  and  the  managing  director,  Mr.  Walbank,  at  dinner  at 
the  St,  James'  Club.  The  occasion  was  taken  advantage  of  by 
the  president  and  directors  to  make  a  presentation  to  Mr.  Wal- 
bank of  a  beautiful  sterling  silver  tea  service,  accompanied  by 
an  address  expressing  the  high  appreciation  which  the  directors 
entertained  of  his  services  as  managing  director  of  the  com- 
pany. 

The  evening  papers  devoted  some  space  to  informing  the 
public  how  the  double-truck  cars  were  now  running  on  the 
Windsor  circuit,  etc.  If  they  had  used  the  word  in  the  singular 
instead  of  the  plural  their  remarks  would  have  been  nearer  the 
mark  However,  the  sample  is  appreciated,  and  it  is  hoped 
that  this  line,  which  is  admitted  to  be  the  best  paying  one,  will 
soon  have  more  put  on  it  and  the  disgraceful  "sardine  boxes  ' 
now  equipping  it  relegated  to  the  scrap  heap, where  the)'  belong. 
By  the  way,  this  is  the  line  which  takes  visitors  both  fiom  the 
G.  T.  R.  and  C.  P.  R.  stations  up  to  the  Windsor  Hotel. 

The  Bell  Telephone  Company  are  working  hard  at  their  new 
building  on  Hospital  street,  in  rear  of  the  present  main  exchange. 
Upon  completion  a  "central  energy"  switchboard  will  be  in- 
stalled. The  magnitude  of  the  work  of  transferring  from  one 
switchboard  to  the  other,  and  yet  keeping  subscribers'  lines  in 
operation,  will  be  appreciated  by  those  acquainted  with  tele- 
phone data. 

The  war  among  manufacturers  of  electrical  fittings  goes 
merr'ly  on.  Cut,  cut,  cut,  is  the  rule  in  Montreal.  Certain 
articles  wholesaled  at  13  1-5  cents,  and  retailed  at  13)^,  and  so 
on  all  along  the  line.  No  protection  to  trade.  Running  ex- 
penses of  the  business  apparently  nil.  A  reaction  with  a  ven- 
geance to  the  schedule  at  reasonable  figures  adopted  by  all  a 
year  or  so  ago.  The  schedule  was  unique  in  its  way,  as  the 
prices  were  put  down  low  to  prevent  importation.  Now  im- 
porting is  more  indulged  in. 

The  delegates  to  the  Commercial  Congress  trom  England  ex- 
pressed the  hope  for  a  federal  bankruptcy  law  in  Canada.  The 
Canadian  Manufacturers'  Association  are  agitating  the  question. 
Why  not  the  Canadian  Electrical  Association  also,  as  surely  the 
electrical  trade  feel  the  need  of  such  an  act  as  much  as  other 
trades. 

The  annual  statement  of  the  Montreal  Street  Railway  for  the 
year  ending  September  30,  1903,  has  just  been  issued.  It  shows 
the  gross  receipts  to  have  been  $2,222,000  and  the  operating 
expenses  $1,316,000,  being  an  increase  of  $176,000  in  gross 
earnings  and  $182,000  in  operating  expenses.  The  decrease  in 
net  earnings  is  accounted  for  by  the  fact  that  during  the  year 
the  company  had  two  strikes  on  its  hands.  There  were  carried 
during  the  year  54,500,000  passengers,  as  compared  with 
49,900,000  in  1902.  Transfers  issued  numbered  16,700,000,  as 
compared  with  15,000,000  the  previous  year.  The  net  earnings 
were  $905,939  01,  as  compared  with  $911,032.27  last  year.  After 
providing  for  the  percentage  on  earnings  acciued  to  the  city, 
and  interest  on  bonds  and  loans,  the  directors  declared  four 
quarterly  dividends,  am.iunting  to  $600,000,  and  in  view  of  the 
company  having  assumed  their  own  fire  insurance  risk,  placed 
an  additional  sum  of  $25,000  to  the  credit  of  that  fund,  which 
now  amounts  to  $239,377.31,  and  $50,000  to  the  credit  of  the 
contingent  account,  leaving  a  surplus  of  $9,907.54,  which  was 
transferred  to  the  general  surplus  account  of  the  company.  An 
amount  of  $54,130.18  expended  during  the  year  on  special 
renewals  was  charged  aguinsl  ihe  contingent  account. 
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VAST  ENGINEERING  PROJECT. 

One  of  the  largest  engineering-  projects  in  the  world 
js  now  under  consideration  by  the  African  Concessions 
Syndicate.  The  details  of  the  undertaking  will  not  be 
settled  until  the  site  has  been  further  surveyed,  an 
operation  for  which  the  sum  of  $10,000  has  been 
allocated.  The  proposition  is  the  utilization  of  Victoria 
Falls,  in  Rhodesia,  ?  far  greater  scheme  than  the  har- 
nessing of  the  Niagara  Falls.  The  total  height  of  the 
Niagara  Falls  is  about  160  feet,  whereas  at  the  Victoria 
Falls  the  height  is  more  than  400  feet.  Again,  while 
the  total  power  running  to  waste  at  Niagara  is  esti- 
mated at  7,000,000  h.p.,  the  available  power  is  put  at 
35,000,000  h. p.  As  electricity  is  now  recognized  as  the 
most  economical  agency  for  traction,  it  is  believed  that 
the  Rhodesian  railways  will  afford  an  opening  for  the 
supply  of  large  quantities  of  energy  when  the  proposed 
works  have  been  established.  Various  mining  centres 
already  established  should  also  be  responsible  for  a  very 
considerable  consumption,  while  the  development  of  the 
iron,  copper  and  coal  industries,  together  with  the  con- 
current increase  of  miscellaneous  manufacturing  in- 
dustries and  the  growth  of  cities  and  towns,  will  afford 
further  scope  for  the  absorption  of  power.  If  a  radius 
of  600  miles  could  be  served  from  the  proposed  power 
station  at  Victoria  Falls,  the  whole  of  the  goldfields  of 
South  Africa  would  be  included  in  the  area,  and  a  large 
proportion  of  its  railways.  In  other  words,  the  area 
would  comprise  1,500,000  square  miles,  including  the 
whole  of  Rhodesia,  Bechuanaland,  and  the  Transvaal, 
as  well  as  the  greater  part  of  Portuguese  Mozambique, 
German  South  West  Africa,  Portuguese  West  Africa, 
and  the  Congo  State. 


RULES  FOR  LINE  FOREMEN. 

In  a  very  instructive  paper  on  "  Overhead  Pole  Line 
Construction  and  Operation  for  Central  Stations,"  read 
at  the  recent  convention  of  the  Association  of  Edison 
Illuminating  Companies,  the  authors,  Messrs.  A.  H. 
Manwaring  and  J.  T.  Hutchings,  submited  the  follow- 
ing general  rules  to  be  followed  by  line  foremen  : 

1.  No  wire  of  smaller  size  than  No.  6  B.  &  S.  gauge 
shall  be  used  for  either  primary  or  secondary  work. 

2.  All  alternating-current  primary  line  wire  shall  be 
erected  on  porcelain  insulators  upon  adjacent  pins. 

3.  All  arc  line  wire  shall  be  erected  on  double  petti- 
coat glass  insulators. 

4.  Alternating-current  and  arc  line  wires  shall  in  no 
case  be  placed  upon  the  same  cross  arm  unless  the  pole 
is  between. 

5.  All  joints  shall  be  well  soldered  and  taped. 

6.  Secondary  lines  shall  at  all  points  be  at  least  18 
in.  from  primary  or  arc  lines  unless  covered  with  heavy 
porcelain  tubes. 

7.  Fuse  boxes  shall  be  placed  upon  all  branch  circuits. 

8.  The  main  circuits  shall  not  be  fused  as  long  as  the 
w  ires  are  maintained  of  the  same  size  as  at  the  station. 

9.  Fuse  boxes  for  branch  circuits  shall  in  all  cases 
be  fused  25  per  cent,  smaller  than  the  main  fuse  at 
switchboard  ;  and  in  no  case  shall  branch  fuse  boxes 
be  fused  with  copper  wire. 

10.  Fuse  boxes  for  branch  circuits  shall  be  placed 
upon  the  first  pole  from  the  junction  pole. 

11.  Transformers  shall  not  be  placed  on  the  exterior 
of  buildings,  sheds  or  other  property  belonging  to  the 


12.  All  poles  having  transformers  or  fuse  boxes  upon 
them  shall  be  stepped. 

13.  No  fuse  box  or  transformer  shall  be  placed  upon 
a  junction  pole  or  lamp  pole,  except  where  absolutely 
necessary,  in  which  case  the  office  shall  be  notified  and 
permission  obtained. 

14.  Transformer  poles  shall  in  all  cases  have  full  six- 
pin  arms. 

15.  In  placing  transformers  for  motors,  i  k.w. 
should  be  allowed  for  each  horse  power  up  to  30  h.p., 
except  where  a  number  of  motors  are  installed  upon  one 
group  of  transformers,  in  which  case  the  capacity  may 
be  reduced  in  accordance  with  the  condition  of  load. 

16.  All  consumers  having  200  lights  or  over,  who 
are  not  regular  in  their  hours  of  burning,  such  as 
churches,  lodge  rooms,  public  halls,  etc.,  shall  be  placed 
upon  two-phase  wherever  possible. 

17.  In  connecting  two-wire  consumers  upon  three- 
wire  secondary  circuits,  care  should  be  taken  that  the 
load  is  evenly  balanced,  as  to  location  and  time  of 
burning. 

18.  Wherever  practicable,  consumers  should  be 
grouped  upon  one  transformer,  or  system  of  trans- 
formers and  secondary  wires. 

ig.  The  object  in  grounding  a  secondary  wire  of 
transformers  is  to  prevent  high-tension  current  from 
reaching  the  secondary  wires.  The  neutral  wire  of  all 
three-wire  secondary  circuits  must  be  grounded,  and 
also  one  side  of  all  two-wire  secondary  circuits. 

20.  It  is  of  the  utmost  importance  that  the  primary 
fuses  protecting  each  transformer  shall  be  of  a  size 
proportionate  to  the  capacity  of  the  transformer. 
When  a  transformer  is  fused  excessively  heavy,  or  with 
fuses  of  dissimilar  sizes,  one  fuse  only  is  liable  to  blow, 
thus  leaving  current  on  the  defective  transformer. 

21.  It  is  essential  that,  when  a  primary  fuse  on 
the  transformer  is  blown  through  any  cause,  the 
secondaries  should  be  disconnected  from  the  trans- 
former and  the  latter  tested  to  full  line  voltage  between 
the  primary  and  secondary  coils,  so  as  to  determine 
that  there  is  no  breakdown  in  the  insulation  between 
these  coils. 

22.  All  alternating-current  circuits  should  be  tested 
daily  for  grounds. 

23.  All  series  lighting  circuits  should  be  tested  for 
grounds  within  ten  minutes  after  the  circuits  are  taken 
off,  and  for  open  circuits,  crosses  and  grounds  at  12.10 
p.m.  and  3.10  p.m.,  and  also  one  hour  before  starting 
time. 


SMOKE  CONSUMERS. 

Dr.  A.  W.  Drysdale,  of  Pliiladelphia,  recently  delivered  a  brief 
address  on  smolce  consumers  before  tlie  Toronto  branch  of  the 
Canadian  Manufacturers'  Association.  Dr.  Drysdale  said  that 
the  only  real  smoke  consumer  was  "perfect  combustion,"  which 
it  was  impossible  to  get.  He  said  that  a  perfectly  even  fire, 
which  could  only  be  obtained  by  having  a  thoroughly  good 
stoker,  was  one  of  the  best  smoke  consumers  known.  It  was 
impossible  to  prevent  smoke  when  forcing  or  cleaning  a  fire. 
Ocean  steamers  did  away  with  a  great  deal  of  smoke  by  a  pro. 
cess  of  condensing.  The  best  method  for  a  stoker  to  pursue  was, 
when  firing,  to  feed  in  front,  use  coke,  and  keep  the  fire  renewed 
from  the  front.  He  said  it  was  impossible  to  start  a  furnace 
williout  smoke,  no  matter  what  the  device. 


On  Thanksgiving  Eve  the  premises  of  the  Dominion  Motor  & 
Machine  Company,  231  King  street  east,  Toronto,  were  damag- 
ed by  fire,  several  automobiles  being  destroyed. 
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THE  COST  OF  STEAM  POWER  PER 
ANNUM. 

There  is  a  deal  of  misunderstanding  in  regard  to  the 
cost  of  steam  horse  power.  Almost  all  of  the  figures 
upon  which  the  cost  of  steam  horse  power  is  based  are 
taken  from  large  plants  producing  from  1,000  to  1,500 
horse  power.  There  is  no  question  but  that  in  large 
unit-i  like  these  a  steam  horse-power  can  be  produced 
from  $2.:  to  $26  per  amumi.  This  is  not  true,  how- 
ever, of  smaller  plants.  In  the  last  few  years,  says 
\Vni.  O.  Weber  in  the  Engineer,  1  have  had  occasion 
to  make  up  the  figures  as  to  costs  of  power  on  a  num- 
ber of  small  plants,  and  as  a  result  of  those  figures  I 
would  submit  the  following  table.  In  this  table  it  will 
be  seen  that,  while  a  looo-horse-power  installation  of 
boilers,  engines,  buildings,  chimney,  and  all  other  ac- 
cessories, costs  about  $60  a  horse-power,  the  same  in- 
stallation for  300  horse-power  costs  at  least  double  per 
horse-power.  It  has  been  found  by  these  figures  that 
the  interest  on  the  first  charges  should  be  14  per  cent., 
of  which  interest  is  6  percent.,  depreciation  4  per  cent., 
repairs  2  per  cent.,  insurance  i  per  cent.,  and  taxes  i 
per  cent. 

The  attendance  varies  very  largely  with  the  size  of 
the  plant.  In  a  i ,000-horse-power  plant,  three  men  in 
the  boiler-room  during  the  day  at  $1.50  a  diy,  and  one 
night  man  at  $1.50,  would  be  only  $1.85  per  horse- 
power. One  engineer  at  $3  per  day  and  an  assistant 
at  S2  per  day  would  only  be  $1.54  per  horse-power.  I 
have  allowed,  however,  $3.50  for  attendants,  instead  of 
$3.39,  which  this  would  amount  to.  On  the  other 
hand,  in  a  loo-horse-power  plant  an  engineer  at  $2.50 
a  day  would  be  $7.72  per  horse-power,  and  a  fireman 
at  $1.50  per  day  would  be  $4.62  a  horse-power, 
amounting  to  a  little  over  $12.  I  have,  however,  call- 
ed the  figure  $12,  and  proportioned  this  attendance  for 


the  other  amounts  of  power  in  a  ratio  which  would  ap- 
ply to  the  different  sizes  of  powers  and  numbers  of  at- 
tendants required. 

The  cost  of  oil,  waste  and  supplies  is  also  similarly 
proportioned,  and  the  results  check  very  closely  with 
those  found  in  my  average  practice. 

Some  little  time  ago,  I  averaged  the  figures  of  a 
number  of  estimates  made  by  several  different  author- 
ities, with  the  following  results:  100  horse-power,  $63  ; 
200  horse-power,  $45  ;  300  horse-power,  $37  ;  400 
horse-power,  $32  ;  500  horse-power,  $29  ;  600  horse- 
power, $28  ;  700  horse-power,  $27  ;  800  horse-power, 
$26  ;  900  horse-power,  $25  ;  1000  horse-power.  $24  ; 
1,500  horse-power,  $22  ;  2,000  horse-power,  $21. 

These  figures  are  undoubtedly  correct  for  the  larger 
horse-powers,  but  are  too  low  for  the  smaller  power, 
principally  because  they  have  been  based  on  mill  plants, 
where  better  types  of  engines  prevail,  and  more  at- 
tention is  given  to  economical  administration. 

I  believe,  however,  that  my  figures  will  more  nearly 
respresent  average  conditions  throughout  the  country. 
Slide  valve  engines  of  from  100  to  even  300  or  400 
horse  power  are  still  largely  used,  and  as  economical 
results  cannot  be  obtained  from  them  as  from  the  Cor- 
liss type  of  engines,  so  prevalent  in  eastern  mill  practice. 
Cost  of  One  Horse  Power,  io-Hour  Basis,  ^o8  Days  Pfr  Annum 

Size  of  plant,  h.p   100       20J       300      500     700  10002000 

Cost  of  plant  per  h  p.  hour  $170.0  $146.00  $126.00  $96.00  $76  00  S6o  00  $56  00 
Coal  per  h.p.,  per  hr.,  lbs..         7.0       65       6.0      5  0      4.0      2.5  1.5 

Fixed  charge.^  at  14%    $2v8o  $2410  $17  65  $13  4S  $10  65  $8.4017.85 

Cost  of  fuel  at  $4  per  ton. .      $38. <o  $35.70  $33.00  $27.50  $22.00  $13.75  $  8.25 

Attendance.  loth  basis   $12.00  $10.00  $  8  60  $  6.50  ■?  4.70  $  3  50  $  3  00 

on,  waste,  supplies   $  2.40  $  2  00  $  1.71  $  i  24  $  0.94  $  0.70  $  0.60 

Total   $76.70  $68.10  $60.97  $48.39  $38.29  $26.35  $iy.7o 


The  City  Council  of  Sherbrooke,  Que.,  have  accepted  the  ten- 
der of  R.  Arkley  for  the  buildings  of  a  crib  dam  at  the  Westbury 
Basin  water  power,  his  figure  being-  $38,000.  It  is  proposed  to 
proceed  with  the  work  immediately  and  to  call  for  tenders  at  an 
early  date  for  ereclion  of  power  house  and  installation  of  ma- 
chinery. 
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TRADE  NOTES. 

The  Chase-Shawmiit  Company,  manufacturers  of  electrical 
specialties,  Boston,  announce  the  removal  of  their  office  and 
factory  to  Newburyport,  Mas-<. 

The  Bradley,  Levy  &  Weston  Machinery  Company,  Toronto, 
have  purchased  the  Canadian  patents  of  the  Automatic  Smoke 
Prevention  Company  and  will  manufacture  this  device. 

Owners  of  cen  ral  stations  will  be  interested  in  the  special 
offer  made  by  the  Hill  Electric  Switch  Company,  o»  Montreal, 
ill  their  advertisement  in  this  number.  Companies  who  may 
contemplate  installing  new  switchboards  can  save  money  by 
communicating  with  the  Hill  Electric  Switch  Company,  men- 
tioning their  advertisement  in  this  journal. 

An  order  for  three  steam  turbines  of  the  largest  size  has 
recently  been  placed  with  the  Westinghouse  Mechine  Company, 
East  Pittsburg,  Pa.,  by  Westinghouse,  Church,  Kerr  &  Com- 
pany, acting  as  engineers  and  constructors  for  the  Pennsylvania 
Railroad  in  connection  with  the  New  York  Terminal  equipment. 
These  machines  will  form  the  initial  installation  in  the  new 
Long  Island  power  house. 

Attention  is  called  to  the  advertisement  of  Hart  &  Compiny, 
Chicago,  in  this  number,  of  the  biggest  little  thing  on  the  ar- 
kel.  This  is  iheir  "Red  Cross"  lubricant  for  commutators.  All 
engineers  should  get  a  trial  slick  of  this  scieniific  preparation, 
which  is  \ery  different  from  so-called  compounds,  and  which  is 
endorsed  by  many  prominent  electricians.  It  lubricates,  pr<.  - 
venting  wear  and  cuttmg,  and  dissipates  any  sparks,  preventing 
eating  away  of  commutator  bars  and  brushes. 

There  are  all  sorts  ot  boiler  compounds,  but  none  like  that 
made  by  the  International  Boiler  Compound  Company  of 
Chicago.  This  compound  attacks  the  minerals  in  the  water, 
destroys  their  hardening  qualities  and  prevents  them  from  form- 
ing into  scale.  It  removes  rust,  prevents  corrosion,  pitting,  and 
preserves  boiler  iron.  From  25  to  75  per  Cint.  in  running  ex- 
penses is  saved  by  those  engineers  who  use  this  compound,  be- 


sides the  life  of  the  boiler.  See  the  advertisement  in  this  num- 
ber and  send  for  a  trial. 

The  Thos.  E.Clark  Wireless  Telegraph-Telephone  Company,of 
Detroit  and  Ponliac.  Mich.,  announce  that  their  business  for  this 
fall  and  winter  looks  exceedingly  encouraging,  what  with 
getting  out  instruments  for  two  stations  for  the  government 
work  at  Washington  and  Baltimore,  and  numerous  orders  for 
colleges,  universities,  high  schools  and  individual  sets  for  short 
distance,  keeps  them  busy  to  the  full  capacity.  At  the  present 
time  this  ccmpany  is  moving  into  their  new  factory  located  at 
Pontiac.  They  are  preparmg  instruments  to  be  used  at  the 
Universal  Exposition  at  St.  Louis,  where  they  will  have  three 
stations  in  constant  operation.  This  company  is  hardly  a  year- 
ling, and  is  known  all  over  the  globe,  as  orders  and  communi- 
cations will  show.  It  is  the  only  rranufactory  of  the  kind  in  the 
world.  The  company  is  now  looking  for  students  to  lake  up 
wireless  telegraph  operating  ;  they  state  that  they  will  guaran- 
tee a  position  to  every  worthy  student  who  by  his  energy  and 
ambition  becomes  an  expert  in  the  operation  of  the  "Clark" 
system. 


PUBLICATIONS. 

Charles  C.  Moore  &  Company, of  San  Francisco,  have  publish- 
ed a  book  descriptive  of  the  steam  and  power  plants  of  ihe  Pa- 
cific coast,  many  of  which  have  been  installed  by  them.  There 
are  many  splend  d  illustrations. 

John  Wiley  &  Sons,  New  York,  have  issued  the  first  edition 
of  the  "  Text  Book  of  Eleclric.il  Machinery,"  by  Harris  J.  Ryan, 
M.E.,  Henry  H.  Norris,  M.  E.,  and  G.  L.  Hoxie,  M.  E.,  Ph.^D. 
Volume  I  covers  the  law  of  the  electric  magnetic  and  electro- 
static circuiis  in  such  a  manner  that  the  analysis  of  the  structural 
and  performance  characterisiics  of  electrical  machinery,  treated 
in  the  following  volume,  may  be  easily  followed.  Bound  in  cloth, 
the  book  sells  lor  $2.50. 

A  book  for  which  there  should  be  a  large  demand  at  the  pres- 
ent lime  is  Robert  M.  Nielson's  "  Steam  Tuibine,  '  published  by 
Longmans,  Green  &  Company,  39  Paternosiei  Row,  London. 
The  second  edition  has  just  been  issued,  and  in  t  are  described 
the  various  types  of  steam  turbines  that  have  been  invented.  A 
chapter  has  been  added  dealing  with  the  question  of  the  saving 
of  space  obtained  by  employing  high  speeds.  The  price  of  the 
book  is  ten  shillings  six  pence. 


MANGANESE 

FlttOf  Spar,  Witheritc, 
Granttlatcd  Battery  Sal 

Ammoniac  are  offered  by 

OTTO  MINNER  &  CO., 

Arnstadt,  Germany. 


Please  mention   this  paper  when  corres- 
ponding with  advertisers. 


"A  Good  Book  is 
A  Good  Friend" 


HAWKINS'  TEXT  BOOKS 

For    Practical  Engineers 
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INTERNATICNAL  BOILER  COMPOUND. 

Removes  and  prevents  scale  formation  in  Boilers. 
Increases  capacity  of  Boiler  and  saves  fuel  unci  repairs. 
THE  BEST  COMPOUND  IN  VSE. 

For  particulars  address  : 

International  Beiler  Compound  Co., 

47  Ma^rket  St..  ChicOLgo. 

i^'-Goods  .sent  subject  to  trial. 
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The  CANADIAN  CASUALTY 

and  BOILER  INSURANCE  CO. 

Head  Office  :  N.  E.  Cor.  Adelaide  and  Victoria  Streets,  TORONTO. 

Special  Attention  given  to  Steam  Boilers 

Tt  e  Steam  Boiler  Policy  of  the  Canadian  Casualty  and  Boiler  Insurance  Co.  gives  Kree  of  Cost — 
Regular  Inspection  of  Boilers ,  Free  Insurance  ot  Engineers  and  Firemen,  Public 
Liability  Protection,  and  the  advics  of  our  Consulting  Engineers  —  FREE. 
Write  to-day  for  Booklet  "To  Steam  Users." 
Ai.KXANDKR  Sutherland,  D.  D  ,  President  A.  G.  C.  Dinnick,  ManoKing  Director 

II.  N  Bate,  W  S.  Dinnick,  Vice-Presidents.  A.  M.  Wickens,  Chief  Kngineer. 
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NEW  ELECTRIC  AND  GAS  BURNERS. 

Two  sols  v'"!"  cotton,  ramio,  or  silk  thn-ads  are  useil  in  the  manu- 
faciure  of  a  new  German  metallically  skeletonized  earthy  incan- 
descent structure  for  electric  lamps  and  j^as  or  vapor  burners. 
One  set  is  impreifnated  wit!)  a  solution  of  nitr<»les  of  refractory 
oxides,  while  the  other  set  is  treated  with  such  salts  of  the  plati- 
num {froup  as  are  capable  of  leaving  behind  a  body  of  homo- 
geneous metal  when  exposed  to  a  moderate  heat;  such,  for  in- 
stance, as  tne  cv'>mpounds  formed  by  the  metals  or  their  halogens 
with  aliphatic  sulphur  derivatives,  particularly  the  nitrates  of  the 
sulphine  salts.  The  impregnated  threads  are  well  dried,  and 
conifKiund  threads  are  formed  in  which  threads  of  the  first  kind 
are  coiled  round  so  as  to  cover  threads  of  the  second  kind. 
These  are  then  foiinod  into  ilie  required  shape  and  exposed  to  a 


c.ilcining  heat  to  burn  the  fiber,  to  reduce  the  platinum  salts  to 
the  metallic  state,  and  to  convert  the  earthy  salts  into  oxides. 
The  structure  obtained  is  finally  treated  with  a  solvent  for  re- 
moving the  oxide  crust. 


The  Hamilton  Cataract  Power,  Light  &  Traction  Company 
of  Hamilton,  Ont.,  are  substituting  aluminum  for  copper  con- 
ductors on  one  of  their  lines  between  their  generating  station 
and  the  receiving  station,  a  distance  of  33  miles.  The  size  of 
this  line  is  480,000  circular  mills  bare,  spaced  40  inch  equailateral 
triangle,  and  insulated  for  40,000  volts,  with  a  barbed  ground 
wire  at  the  centre  of  the  triangle.  Messrs.  Woodman  Bros.,  of 
H.imilton,  are  executing  the  work. 


/       I  errs  cr^  c^YM 


SPARKS. 

It  is  reported  that  the  Stark  Electrical 
Company  intend  building  a  powder  house 
at  Lambton,  Ont. 

The  Dowd  Milling  Company  have  taken 
over  the  electric  light  plant  at  Pakenham, 
Ont.,  and  intend  furnishing  an  all  night 
service. 

The  St.  Cesaire  Hydraulic  Power  Com- 
pany have  their  power  house  at  St.  Cesaire 
nearly  completely  and  will  be  in  a  position 
within  a  month  to  furnish  electric  energy  to 
St.  Johns,  Que. 

Messrs.  Tobin  &  McCrea,  of  Richmond, 
Que.,  have  obtained  an  option  on  a  water 
power  on  the  St.  Francis  River,  near  Ul- 
verton,  which  they  are  considering  the  ad- 
visability of  developing. 

The  telephone  line  from  Shelburne  to 
Hornings  Mills,  Ont.,  owned  by  Mr.  S.P\ 
M.  O  FIynn,  of  Shelburne,  and  Dr.  Moore, 
of  Hornings  Mills,  has  been  purchased  by 
the  Bell  Telephone  Company. 

The  town  of  Dauphin,  Man.,  is  willing 
to  grant  franchises  for  the  installation  of 
electric  lighting  and  telephone  systems. 
Particulars  may  be  obtained  from  Mr.  Wil- 
liam Rintaul,  Drawer  3,  Dauphin. 

The  Lincoln  Light  &  Power  Company, 
of  St.  Catharines,  ©nt.,  have  practically 
completed  the  reconstruction  of  their  light- 
ing system.  The  new  lamps  were  manu- 
factured by  the  Western  Electric  Company, 
of  Chicago,  and  are  of  the  enclosed  series 
alternating  type,  of  2,000  candle  power 
each.  Each  lamp  is  enclosed  in  two 
globes,  one  inside  the  other,  and  it  is 
claimed  that  they  burn  more  steadily  and 
diffuse  the  light  better  than  the  old  style 
tamp. 


WANTED— six    Serond-Hand  Six-Ampere 
Serial  Arc  t^mps;  Bertram  Engine  Works, 
Toronto. 


Direct  Connected  Generactors 

For  Ra.ilwa.y,  Lighting  a^nd  Power 

Belt  Driven  GerveroLtors 
Mvilti  Voltocge  System 

For  Variable  Speed  Control. 

Crane  Motors  and  Controllers 

WRITE  FOR  BULLETINS 

THE  R.  E.  T.  PRINCLE  CO.,  LIMITED 

St.  John,  N.  B.  Montreal  Toronto 


t\  MOTORS 

y    J  \"4 

QenerAtors. 
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Mr.  H.  M.  Sliipe  has  been  appointed  Fellow  in  Electrical 
Engineering  at  the  Toronto  School  ot  Practical  Science,  while 
Mr.  Silas  B.  Vi/ass  has  been  made  Fellow  in  Mechanical 
Engineering. 

A  lamentable  accident  occurred  at  Sl.  Catharines,  Ont.,  on 
October  16th,  when  Mr.  A.  J.  Markle,  superintendent  of  the 
Lincoln  Light  &  Power  Company,  was  instantly  killed  by  coming 
in  contact  with  a  live  wire. 

Prof.  Galbraith,  principal  of  the  School  of  Practical  Science, 
Toronto,  has  received  the  degree  of  L  L.D.  from  Queen's 
University.  Upon  his  return  to  Toronto  he  was  given  an 
enthusiastic  reception  by  the  Engineering  Society  and  students 
of  the  school. 

Mr.  W.  H.  Re>nolds,  lately  with  Mr.  John  Forman,  Montreal, 
has  accepted  a  position  with  the  Canadian  General  Electric 
Company  and  will  in  future  represent  them  in  the  Province  of 
Quebec.  Mr.  Reynolds  has  a  wide  acquaintance  among  the 
electrical  fraternity  and  will  no  doubl  do  yeoman  service  in  his 
new  capacity. 

Mr.  James  Kent,  manager  of  C.  P.  R.  Telegraphs,  has 
announced  the  following  appointments  :  Mr.  W.  J.  Cnmp, 
electrical  engineer  in  charge  of  all  electrical  equipments,  with 
cffice  at  Montreal  ;  Mr.  J.  F.  Ric.iardson,  superintendent  eastern 
division,   with  office  at  Montreal;  Mr.    P.  W.  Snidtr,  superin- 


tendent Atlantic  division,  with  office  at  St.  John,  N.B.  The 
latter  division  comprises  all  lines  east  of  Megantic  and  Riviere 
du  Loup,  Que. 

Mr.  W.  McLea  Walbank,  of  Montreal,  returned  about  October 
ist  from  a  trip  to  Great  Britain  and  the  Continent.  Mr.  Walbank 
stales  that  in  London  he  was  surprised  to  find  that  the  telephone 
was  not  in  very  general  use.  He  was  delighted,  however,  with 
the  underground  electric  railway,  known  as  the  two-penny  tube 
system,  which  is  under  the  management  of  Mr.  Granville 
Cunningham,  formerly  of  the  Montreal  Street  Railway.  In 
Switzerland,  he  says,  electricity  is  used  in  a  surprising  manner 
for  propelling  cars  up  very  steep  mountain  sides. 


The  observation  tower  that  has  been  a  feature  of  the  Tower 
Hotel  at  Niagara  Falls  since  1893  is  being  taken  down  and  the 
material  will  be  used  by  the  American  Wireless  Telegraph  Com- 
pany in  building  its  tower  at  the  World's  Fair. 

An  attractive  booklet  entitled  "  About  Track  Cleaning 
Devices,"  has  just  been  issued  by  the  Canadian  General  Electric 
Company.  It  is  devoted  to  illustrations  and  descriptions  cf 
the  Monarch  track  cleaner  and  adjustable  track  brush 
holders  and  brooms,  now  largely  used  by  street  railways. 
Persons  needing  track  cleaning  devices  are  advised  to 
place  their  orders  early  so  as  to  ensure  delivery  when  re- 
quired. 


ISOLATED 
PLANTS 

Combined  Lighting 
and  SteaLm  HeoLting. 


w.  J.  oiearo 

&  GO. 

ELECTRICAL  ENGINEERS 
AND  CONTRACTORS. 

748  Craig  Street, 

MONTREAL 


CHASE-SHAWMUT  COMPANY 


NEWBURYPORT.  MASS. 


MANUFACTURER 
OF  


Electrical  Specialties 


FOR  SALE  AT  A  BARGAIN 


20  Shpllenberger  Recording  Ampere  Meters, 
manufactured  by  the  Westinghouse  Electric  & 
Manfg.  Co  ,  10  and  20  amperes,  16,000  alterna- 
tions. Write  to  the  Brantford  Electric  & 
Operating  Co.    'Limited),  Braniford,  Out. 


McGlLL  UNIVER5ITY,  MONTREAL. 

Courses  in  Civil,  Mechanical  and  Electrical 
Engineering  ;  Mining  Engineering  and  Metal- 
lurgy ;  Chemistry,  Architecture.  Also  full  courses 
in  Arts,  I,aw,  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

The  Registrar. 


Thd  FIRSTBRQOK  BOX  CO.,  Limited 

King  St.  East,      -  TOROI^TO 

manufacturers  of 

TOPPINS, 

SlDE-BL,OCKS 

AND  CROSS-ARMS 


WRITE  FOR  PARTICULARS. 


THE  SYRACUSE 
SMELTING  WORKS. 

MONTREAL 

Di>  not  do  business  on  calcliy  lalking 
points  only,  the  quality  of  our  Babbitt 
Metal  and  Solder  and  the  supi  emacy 
above  other  does  it.  Twenty-two  years 
is  our  experience. 

Our  aim  is  the  best,  we  have  no  com- 
petition if  quality  is  considered. 
Let  us  send  you  a  sample  order. 


FOR  SALE 


1-50  K.W.  S.K.C.  Generator,2ooo-iooo  voUs,8ooo 
alternations,  witl.  2\i  K.W.  Exciter  and  Station 
Apparatus  complete. 

t-5  II. P.  .K.C.  Motor,  8000  Alts.,  500  volts,  with 
necessary  Transformer  iooo-2ooo-.s<)0. 

1-  25  K.W.  R.  E.Co.  H-iPolar  I>.  C.  Dynamo, 
wound  for  no  volts,  with  slidini;  base,  pulley, 
bru.shes.  etc  ,  complete. 

2-  12^  K.W.  N.  E.  Co.  Manchester  Type  Motor, 
wound  for  250  volts,  with  base  and  pulley  com 
plete. 

The  above  apparatus  is  all  new  and  can  be 
seen  at  the  Hamilton  Electric  Ijght  Sc  Cataract 
Power  Co  s.  Catharine  street  station,  Hamilton. 
Will  be  .sold  en  bloc  or  separately.  For  prices 
and  terms  address 

THE  VOI.TA  ELECTRIC  STORACE  C  O., 
39  James  street  South, 

Hamilton,  Ont- 


RELIABLE  DURABLE 


EFFICIENT  ECONOMICAL 


''Shauimut"  Tested  Fuse  Wire  and  Links 
'•Siiawmut"  Enclosed  Indicating  Fuses 
"Shauimut"  Junction  and  Outlet  Boxes 
'  'Shawmut"  Flexible  Rail  Bonds 
"Shaufmut"  and  "Monadnock"  Switches 
"Chase"    Nipples    and    Flexible  Conduit 
Couplings 


"Boston"  Cable  Hangers 
"Cushing"  Theatie  Switchboards 
"Cushing"  Stage  Lighting  Appliances 
Switchboards  and  Panel  Boards 
Electrical  Repairing 


RECENTLY  PUBLISHED: 


THE  G'P\N'f\Dlf\N  Hf^ND-BOOK 
OF  STEf\N\  "RND  BbEGTRIGITY 

BY  WILLIAM  THOMPSON 
170  Pages,  Illustrated  In  Strong;  Cloth  Hinding 

I  \IK  preparatory  chapters  are  tlevoted  to  a  concise  explanation  of 
the  foundation  principles  of  Mathematics,  a  knowledj^e  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Rng'ineerint;'. 
In  the  succcedin)^  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

I'llICE  50  CTHnSTTS 

Tti6  G.  H.  Mortimer  Piiblisliiiuj  GoniDanij.  of  Toronto,  Limited 

TORONTO,  -  CANADA 

Send  for  Table  of  Contents 
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AN  APPALLING  CALAMITY 
Our  travelling  represetative,  who  is  now  in  tlie  United  States, 
writes  us  rejfardinjr  the  awful  railroad  disaster  which  resulted  in 
the  death  ot  eij^htoon  or  twenty  sUidoiils  of  Purdue  Universitv, 
.It  Lafayelle,  aiul  the  injury  lo  fifty  others.  The  disaster  occurred 
to  a  Puidue  special  train  conveying  the  football  team  with  nearly 
one  thousand  students  and  friends  to  Indianapolis.  Our  repre- 
sentHtive  was  on  the  scene  a  couple  of  hours  after  the  wreck  oc- 
curred, and  states  that  a  larjje  number  of  the  young-  men  killed 
and  seriously  injured  were  students  in  the  electrical  science  and 
electrical  enj^ineering  classes  at  Purdue,  at  the  head  of  which  is 
Prof.  Goldsborough.  Many  of  them  were  in  the  sophomore  as 
well  as  the  freshmen  clas>es,  and  some  had  been  working^  with 
the  .\i1hs  Engine  Company  and  other  large  works  during  vaca- 
tions simply  to  obtain  practical  electrical  knowledge. 


SPARKS. 

The  Hell  Telephone  Company  expect  to  reach  Edmonton, 
N'.W.T.,  with  their  long  distance  line  from  Cardston  next  month. 
It  is  stated  that   the   British  Government   has  appointed  a 


special  committee  to  investigate  the  suitability  of  steam  turbines 
for  trans-Atlantic  service. 

For  the  first  time  the  ship  canal  between  Montreal  and  Sorel, 
Que.,  was  illuminated  electrically  on  October  .29th,  making  it 
equally  as  navigable  at  night  as  during  the  day.  Early  next 
season  the  river  will  be  lighted  as  far  down  as  Quebec. 

The  Dominion  Government  steamer  Aberdeen  left  Quebec 
about  the  middle  of  October  for  Belle  Isle,  carrying  nine  miles  of 
copper  wire  to  establish  telephonic  communication  between  the 
ends  of  the  island,  which  is  a  mass  of  rock,  partially  covered 
with  moss  and  producing  no  wood  of  anv  kind  As  there  are, 
poles  to  string  the  telephone  wires  from,  it  will  be  insulated  and 
laid  over  the  ground. 

A  few  days  ago  a  number  of  Chicago  aldermen  were  in  Tor- 
onto looking  into  the  operation  of  the  street  railway,  telephone 
and  other  public  conveniences.  They  express  surprise  regarding 
the  low  charges  for  telephone  service,  stating  that  in  Chicago  an 
unlimited  service  such  as  is  provided  in  Toronto  costs  a  great 
deal  more  than  $45  a  year.  The  result  is  that  there  are  com- 
paratively few  who  patronize  that  department  of  the  business. 


TRADE,  WITH  ENGLAND 

Everv  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Countr)'  should 
read 

"Commercial  Intelligence" 

The  address  is  166,  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 


TENDERS  vwrra 


A  Weekly  Journal  of  advance  informa-  | 
tion  and  public  works.  i 
The    recognized    medium   for  auvertise- 
ments  tor  Tenders. 


^CANADIAN  CONTRACTRECORDf 
TORONTO.  .  .  :<o 


Greer  Tested  Fuse  Wire 


Full  weight  guaranteed  to  each  spool. 
Warranted  to  be  absolutely  uniform,  reliable 
?tid  accurate.    Send  for  catalog 

HARVARD  ELEGfRIG  CO., 

224  226  South  Clinton  Street 

CHICAGO.  ILL. 


THE  GflNftDlflN  HEINE 
SHFEiy  BOILER  GO. 
JOHN  J.  MAIN,  ^air 

Esplanade,  0pp.  Sherbonme  St.,  Toronto 
HIGH  CLASS 

Water  Tube 
Steam  Boilers 

for  all  pressures,  duties  and  fuel. 
From  75  to  600  h.  p.  each.    N.  B. — We  do 
not  make  small  boilers. 

References  : —  The  Toronto  Electric 
Light  Co  ,  Limited  ;  The  T  Eaton  Co. 
Limited  ;  The  Massey-HarrisCo.,  Limited, 
The  Gutta  Percha  Rubber  &  Mfg.  Co., 
Dominion  Radiator  Co.,  Central  Prison, 
Foresters'  Temple,  Toronto  City  Hall, 
where  boilers  may  be  seen  working. 


ALUMINUM 

ELECTRICAL    COND  UCTORS 

FOR 

RAILWAY  FEEDERS  AND 
TRANS3IISSION  LINES.  

INGOTS,    SHEETS,   WIRE,   TUBING,  CASTINGS. 

Prices  with  full  information  on  application. 

NORTHERN  AlUMiNUM  CO. 

PITTSBURGH.  PA. 

TELEPHONES 


We  manuf  dure  TELEPHONES  for  all  hinds  of  service; 
Central,  Exchange,  Factory,  Warehouse,  etc  Our 

UESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument,  perfect  in 
constiuction  and  design,  with  no  exposed  coi.tacts  or 
utiles,  and  has  many  other  points  of  aduantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  N.  S. 
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SPARKS. 

Contracts  are  about  to  be  let  for  the  electric  plant  for  the 
Collingwood  Furniture  Company  at  Collingwood,  Ont. 

The  Light  Commissioners  of  Berlin,  Ont.,  have  just  taken 
tenders  on  the  supply  of  655  cedar  poles  for  electric  line  con- 
struction. 

The  contract  for  the  erection  of  a  power  house  for  the  town 
of  Oshawa,  Ont.,  has  been  given  to  Mr.  Thomas  G.  Deverell,  of 
Whilby,  at  the  price  of  $5,155. 

Mr.  R.  S.  Kelsch,  electrical  engineer,  of  Montreal,  has  been 
engaged  by  the  City  Council  of  Ottawa  to  report  upon  the 
system  employed  in  that  city  for  the  distribution  of  electricity. 

It  is  announced  that  a  five-mile  extension  will  be  made  to  the 
Scarboro  Electric  Railway,  carrying  it  to  Highland  Creek.  The 
old  portion  of  the  road  will  be  reconstructed.  The  line  is  owned 
by  the  Toronto  Railway  Company.  It  is  also  stated  that  the 
extension  of  the  Melropolilan  Railway  from  Newmarket  to 
Jackson's  Point  will  be  proceeded  with  immediately. 

It  is  reported  that  the  Toronto  Electric  Light  Company  have 
secured  the  services  ot  an  electrica  I  expert  to  examine  their 
plant  and  suggest  any  alterations  or  improvements  that  may  be 
rendered  necessar)'  by  the  transmission  of  power  from  .Niagara. 
It  is  the  intention  of  the  company  to  have  the  plant  in  readiness 
to  utilize  the  power  as  soon  as  it  can  be  obtained. 


Glarkson  School  ot  Technoloou 


Thos.  S.  Clarkson  Memoriali 
Potsdam,  N.Y. 

Courses  leading  to  degrees  of  Bachelor  of  Science  in  Civil, 
Electrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tuition  moderate. 

WM.  S,  ALDRICH,  Director 


ELECTRICAL  REPAIRS. 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Stpett,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


I  C.  G.Young  Co. 


Manufacturers 

RUBBER  STAMPS 

Cor.  Yonge  and  Adelaide 
Streets, 

TORONTO 

Send  for  Quotations. 


THE  ROSSENDftLE 
BELTING  GOMrflNY 

LIMITED 

Of  Manchester,  England. 


Sole  Makers  and  Patentees  of  the  celebrated 

M.A.Y.  Solid  Woven.  Anti- 
Frietion   Edged  Belting. 

Sole  Agents  for  Canada  for  the 

JACKSON  PATENT  BELT  FASTENERS 

The  only  British  firm  having 
a  Branch  in  the  Dominion  in 
direct  connection  with  the 
manufactory.     :    :    :    :    :  : 

59-63  Front  Street  E.,  TORONTO 


If  you  want  to  

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
waP8  mepchants  and  manufac- 
turers 

ANYWHERE 

In  Canada,  you  can  reach  them 
through 

THE  CANADIAN 

Hardware  AND  Metal  Merchant 

MONTREAL  and  TORONTO 

Circulates  in  Every  Province. 


LICCNSeC   OP  THC 
WHITNCV  eLeCTRiClNSTHUNCNI 
V,lr  COMPANY'S  PATENTS 

&v.;"^  IM  CANADA. 


SMERKROOKE  QUE. 


r 

i 
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I 


i 

i 
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GOMBINES  THE  BEST 
QUALITIES  OF  OTHER  BOILERS 

The  Mumford  Standard  internally  fired 
boiler  combines  to  a  remarkable  extent 
the  best  features  ot"  the  Scotch  and 
English  types  of  internally  fired  boilers, 
tog'ether  with  the  lighter  weight,  less 
floor  space  and  more  perfect  circulation 
of  the  best  boilers  of  the  American  water 
tube  type. 

The  construction  throughout,  except  the 
tube  sheets,  is  cylindrical  and  spherical, 
requiring  no  stays;  the  boiler  is  supplied 
with  an  outer  steel  casting  or  for  brick 
setting  as  desired  by  the  customer. 

The  steam  and  water  space  is  divided 
between  two  cylindrical  shells,  the  thick- 
ness of  plate  is  not  so  great  as  in  the 
Scotch  marine  type,  and  the  expensive 
and  troublesome  rear  combustion  cham- 
ber is  avoided. 

ROBB  ENGINEERING  CO.,  Limited, 

Amherst,  N.  S. 

Agents  :   WILLIAM  McKAY,  WATSON  JACK  &  COMPANY, 

19  McKenzie  Crescent,  Toronto.  7  St.  Helen  St.,  Montreal. 


i 


J 


THt  CANADIAN  ELECTRICAL  NEWS 


November,  1903 


SPARKS. 

The  City  Comu-il  of  SlraUonl,  OiU.,  have  ijiven  a  fifty-year 
franchise  for  an  oloctric  railway  10  tlio  Stratford  Radial  Railway 
Company. 

The  salary  of  Mr.  Peter  Ritchie,  superintendent  of  the  Orillia 
power  plant  at  RaijAred  Rapids,  Ont.,  has  been  advanced  to 
$1 ,  joo  per  year. 

Mr.  F.  H.  Dickenson,  of  Hamilton,  is  biiildinjc  the  addition  to 
the  power  house  ot  the  Cataract  Power,  Light  &  Traction  Com- 
pany at  OeCew  Falls. 

The  iuiprov einents  10  the  electric  .iiiil  gas  plants  ;it  l^crlin, 


Ont.,  are  to  be  pushed  forward  without  delay.  The  Commission- 
ers have  awarded  the  contract  for  two  generators  to  the  Bullock 
^  Electric  &  Manufacturing  Company,  cf  Cincinnati,  and  that  for 
three  gas  engines  to  the  Westinghouse  Company. 

The  American  Cereal  Company's  new  dam  at  Peterborough, 
Ont.,  will  be  six  feet  higher  than  the  old  one  of  the  Dickson 
Company,  thus  the  water  in  the  pond  will  be  raised  as  many  feet. 
A  special  sitting  of  the  county  court  is  in  consequence  being 
held  for  the  purpose  of  trying  the  right  of  the  Cereal  Company 
to  raise  the  water,  and  to  fix  the  compensation  to  be  paid  pro- 
perty holders  affected. 


Water  Gagfcs, 
Gage  Q>cks,  etc 


INJECTORS 


AUTOMATIC 

Send  for  Illustrated  Catalogue.       Ng  PENBERTHY  INJECTOR  CO.  Limited.  Box  568,  WINDSOR,  ONT 


Grease  Cups, 
Oilers,  etc. 


flnierican  Circular 

Loom  GoniDanu's 


FLEXIBLE,  CONDUIT 


REQISTEREO 

MONTREAL  ELECT  KIC  COMPANY,  AGENTS. 

The  ORIGINAL  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  twelve  years,  and  handled  by  us  for 
over  nine  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


MontreaLl  Electric  Compocny, 


354  St.  JaLmes 
Street, 


Montreal 


Instant  shipments  made. 


Large  stock  of  all  sizes  always  on  hand. 


COMPLETE  SENDER  AND  RECEIVER 


For  Sta-tionary  or  Porta.ble  Work. 


Write  us  for  anything^ 
pertaining  to  Wireless 
Telegraph  Apparatus 
supplies.  We  can  furnish 
you  separate  parts,  or 
any  special  parts  that 
you  may  require,  Soafk 

Goils,  Coherers,  Relays, 
Registers,  Recorders, 
Automatic  TaoDers.  we 

can  furnish  you  prices  on 
Special  College  Sets,- 
Students'  Sets,  and  also 
on  our  special  Commer- 
mercial  Wireless  Tele- 
graph Sets,  for  short  or 
long  distance  telegraph- 
ing. Write  us  for  pain- 
phlet  and  circular,  if  you 
are  interested  in  wireless 
telegraphing. 

Clark  Wireless  Sys- 
promptly,   for  high  grade 


tein  has  shown  its  merit  in  all  tests  and  requirements.   We  can  fill  your  order 
apparatus. 

inos.  E.  Giarii  Wireless  leiGoraoii-TeieDtione  GomDanu. 


DETROIrF)  MICH. 
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SPARKS. 

The  eleclric  plant  at  Petrolea,  Ont.,  is  to  be  remodelled. 

The  new  power  house  of  the  Canadian  Pacific  Railway  at  Fort 
William,  Ont.,  is  nearing  completion. 

Mr.  E.  Thompson,  assistant  engineer  in  the  power  house  at 
Fergus,  Ont.,  was  caught  in  a  driving  belt  and  k'Ued. 

On  November  10th  the  ratepayers  of  Wingham,  Ont.,  will  vote 
on  a  by-law  to  purchase  the  electric  light  plant  for  $30,000. 

The  Arnprior  Electric  Light  Company,  of  Arnprior,  Ont.,  have 
been  asked  at  what  price  they  would  sell  their  plant  to  the  town. 


The  new  public  library  building  at  St.  John,  N.  B.,  is  to  be 
wired  for  electric  light,  the  architect,  Mr.  G.  E.  Fairweather, 
having  just  taken  tenders. 

The  Montreal  Light,  Heat  &  Power  Company  is  understood 
to  be  negotiating  with  the  Sbawinigan  Power  Company  for  an 
additional  power  supply  of  10,000  horse  power. 

A  settlement  has  been  reached  in  tlie  dispute  arising  out  of  the 
arbitration  to  fix  the  value  of  the  electric  light  plant  at  Midland, 
Ont.  The  Midland  Electric  Light  Company  receive  the  sum  of 
$12,000  and  are  allowed  to  retain  the  targe  boiler. 


OIL  FILTERS 

The  Dominion  Oil  Filter  and  Extractor 

Is  the  only  perfectly  Automatic  Oil  Filter  and  Extractor  known.  It 
depends  entirely  upon  natural  laws  for  the  performance  of  its  work.  No 
charcoal  or  other  solid  filtering-  material  is  used.  The  simplicity  of  its 
construction,  coupled  with  the  thoroughness  of  its  work,  is  a  marvel  to 
mechanical  engineers.  Oil  that  ordinarily  could  be  used  but  once, 
owing  to  its  dirty  and  impure  condition,  is  made  once  again  commer- 
cially pure,  thoroughly  free  from  grit  or  other  contaminating  material, 
and  as  its  lubricating  quality  has  not  been  impaired  it  may  be  used  over 
and  over  again,  thus  resulting  in  an  enormous  saving  in  the  cost  of 


lubricants. 


CYLINDER  OIL 


Plate  2,  Sectional  View  of  Filter. 


By  connecting  our  filter  with  the  drain  pipe  of  your  heater  you  can 
save  80  per  cent,  of  your  cylinder  oil. 

Write  For  Catalogues. 

GueiDti  Foun(iriiGomDano.Gu6iDti,oni 
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SPARKS.  ill  the  liifjli  level  reservoir  at  Montreal.   Its  capacity  is  5,000,000 

riio  r.iiepayers  of  AliiioiUo,  Ont.,  hihl  month  i-arrieil  a  by-law  j^allons  of  water  per  day. 

to   provivle   $5.ovH'.   (or   iniprovoinonts   to    the    electric    light  Mr.  Clair,  formerly  engineer  of  the  Went  worth  street  sewage 

P'»"*-  disposal  works  at  Hamilton,   recently    had    one   of    his  legs 

Tests  have  just  hoen  made  of  il\e  now  electric  pump  installed  amputated  as  the  result  of  gangrene. 

ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 

SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

134  UPPER  THAMES  ST., 
LONDON,  ENG. 


Miii;iict  l  oipiiips.  Slabs,  liars 
m  tt>c  Koii^li  a'ld  Machined. 


TURNER  BROS., 


TelejjTapliic  Address,  'Sheetiron',  I,ondon. 
Lieber's  Code  used. 


Established  1870. 

Plain  and  Slotted 

MILD  STEEL  CASTINGS  FOR  MAGNETS  r>«T^tTm  ^tr.i.o^.r  ^''"^ 

MAGNET  STEEL  FOR  PERMANENT  MAGNETS.  BRIGHT  CHAKCOAL   IRON  RODS 

Sole  Representatives  for  Canada:  Peacock  Brothers,  Canada  L,ife  Buildings,  Montreal. 


Fop  Anything-  in  the  Line  of 

TELEPHONES 

AND  SUPPLIES. 

The  S^yer  Electric  Comp^tYy 


Phone  Long  DistaLfice 
Ma.in  4546,  Ea.st  17 


10-12-14  Bea^ver  Ha.Il  Hill,  MONTR.EAL 


Sizes 
Ready  for 
I  m  med iatc 
Shipment 


THE  McEWEN  ""^^^ff,? 


AUTOMATIC 


In  Single  and  Compound  Units. 


WATER06IS.  BRANTFORD.  CANADA 
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COURT  HOUSE  &       ^.  ^r?r^Vir.  rrin 

DBUG  STORE  FITTINGS.  4,?5^^yiD_HJH 


ESTABLISHED  i°4y- 
Chari.es  F.  Clark,  Jared  Chittenden, 


President. 


Treasurer 


BRADSTREET'S 

Capital  and  Surplus,  $1,500,000. 
Offices  Throuffhout  the  Civilized 
World. 

Executive  Offices  : 
Nos,  346  and  348  Broadway,  New  York  City.U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  mei  chants, 
ly  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
n>ared,and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  afTecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  or 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 

Offices  IN  Canada:    Halifax  N.S.  Hamilton,  Ont. 

London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 

Que.;  St.  John,  N.  B.    Toronto,  Ont.  Vancouver, 

B.C.;   Winnipeg,  Man. 

THOS.  C.  IRVING, 
Man.  Western  Canada,  Toronto 


Please  inention  this  paper  when  corres- 
ponding with  advertisers. 


21  Bleuru,        ^-  '-<!BRus 
WONTREftL.    nr.  <ie  villebs 

ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTOHS 

Bi-polar 
Multipolar 
Direct  Connected 


DYNAMOS 
Power 
Lighting 
Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON  mmi  wmm  go. 


Wauerly  Park,  NEWARK,  N.J..  U.S.A. 
New  York  Office  :  74  Cortlandt  Street. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  83. 
London  :  Elliott  Bros.,  Century  Works,  Lewisham. 

Palis,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 

ESTON  STANDARD  PORTABLE 
Direct-Reading- 
VOLTMETERS,  MILLIVOLTMETERS 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


W 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  nvf  r 
Weston  Portable  Galvano-  Onr  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  iwirt 
meter — for  bridge  Work.  of  extreme  accuracy  and  lowest  consumption  of  energy.  ' 


THE  1905  EDITION 

STANDARD  WIRING 

rOR  ELECTRIC  LIGMT  AND  POWER 
ADOPTED 

By  the  Fire  Underwriters  of  the   United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover.  Pocket  Size,  Retail  Price         -  -  $1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 


Direct  Current  Multipolar 
Generators 


Direct-Connected  to  a  throttle- 
governed  Sleeper  Engine. 


INDEPENDENT  UNITS 

For  your  FACTORY,  your  SAWMIlL,  your  STORE,  your 
YACHTS  and  your  STEAMERS,  your  COUNTRY-HOUSE 
or  your  HOTEL. 


Tlie  armatures  will  not  heat. 
The  commutators  will  not  spark. 

The  control  is  automatic,  there  Is  no  fluctuation  of  light. 
Taken  altogether  they  are  the  most  efficient  and  ihe  most 

perfectly  automatic  units  ever  offered. 
Compact  and  light    '.pan'  ami  weight  minimized. 


Write  us  for  particulars,  catalogs  and  prices. 


The  SLEEPER  ENGINE  COMPANY,  Limited 

Office  and  works,  corner  Darling  a^nd  Notre  Da^me  Streets,  Montreal 
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Hess,  M^l-aW^  Bate 


SOLE 


AGENTS 


rorthf. 


ORS  TO  T.W.NESS  & \ 


TELEPHONES  > 


Milde  AMcrophonE. 

The  best  TRANSMMTFR 
in  t-he  War^L' 

QUEBEC  AGENTS 
for  ^he 


SwltcH-BoarOs  and  flnnonclators 

FIRE  ALARM  APPARATUS  and 

TELEGRAPH  INSTRUMENTS 


? 


'  Nessphones,  '  Montrea 

732  Dorehestep  St. 
MONTRBfVL 

Telephone  Main  iioo. 


For  Electrical  Supplies  of  all  kinds. 


Montreal 


SADLER  &  HA  WORTH 


TANNERS  AND 

MANUFACTURERS  OF 


OAK  LEATHER  BELTING 

Try  our  "  CROWN  BRAND  '  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 
Cor.  William  and  Seigneurs  Streets.  MONTREAL.  9  Jordan  Street,  TORONTO 

MUNiGiPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with  » 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


Montreal 


«  THE  B 


«  TO  U5  E 


50  ,  ,  TORO 

^Olborne  5T. 


THE  ELECTRICAL  CONSTRUCTION 


Company  of  Loadoa,  Limited. 

31-40  Dundas  Street,  London,  Can.— Phone  1103. 
Perfection 
Type 


DYNAMOS 


MOTORS 


Multipolar  or 

Bipolar,  Direct 
Connected  or  Belted. 
High  efficiency.    Designed  for  any   required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  macfiines  of  any  make. 

Estimates  cheerfully  given.    Descriptive  matter  furnished  on 


Canadian  tested  and  guaranteed. 
Cheaper  and  better  than  any  other  wire 


on  the  market. 


CANADA  METAL  CO., 

William  Street,  TORONTO,  ONT. 
Also  Babbitt  and  Battery  Zincs. 
Price  list  on  application. 
Wholesale  only. 


CAN.,\OIAN 


Electrical  News 

AND  Engineering  Journal 


OLD  SERIES,  VOL.  XV  —No.  8 
NEW  SERIES,  VOL.  XIII.— No.  12 


TORONTO,  CANADA,  DECEMBER,  1903 


PRICE  lo  CENTS 
$1.00  Per  Year. 


REVOLVING 
FIELD  .  . 


flliernators 


The  cut  opposite  shows  other  makes  of  the  moving 
element. 

Ours  is  of  a  different  kind. 


You  will  learn  more  of  this  later  by  watching  this  space.  We  ori- 
ginate new  and  improved  types  of  Electrical  Machinery,  the  kind 
that  are  winners  are  the  kind  we  make. 

The  Urvited  Electric  Co.,  Limited, 

TORONTO 


ENCLOSED  ARC  LAMPS 


For 
Direct 
or 

AltemaLting 
Circviits 


INDOOR.— OUTDOOR. 


ir 


C.  G.  E.  Irvtercharvgeable 


LIMITED. 


Head  Offices   -    TORONTO,  ONT. 

District  Offices  : 


For 
Series 
or 

Mviltiple 
Service 


NEPAL  t"LECTRIC  |  O., 
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 CHARLES  BKANDEIS   I 

.\.  M.  C.iii  Soo  C  K  .  \.  M.  Aiiier.  Inst.  H.R. 

CONSULTING  ENGINEER 

Kstimatf  s,  I'laiis  ami  Siiper\'ision  of  llydrniilic 
anJ  Steam- Kleotrio  l.i>;ht,  Power  and  knilroad 
Plants.    Speciticatious,    Reports  Switchboard 
UesiRUS,  (.ompletc  Kictory  Installations,  Ktc. 
l.oug  l>istance  Telephone  Main  jj,6. 
Cable  Address  :  Brandels-Montreitl. 

\V  r.  Code,  Univ-Edition. 
I^verpool     London  .S:  (.".lobe  nuilding. 
MONTREAL 

WALLACE  C.  JOHNSON 

M«T.  .\m.  Soc.  C.E.     Mem.  Am.  Sue.  M.E. 

CONSULTING  ENGINEER 


Water  Power  Development 
and  Power  Transmission. 

7»4  Notre  Dame  Street,  MONTREAL,  P.  Q  , 

.iml  NLVOARA  FALLS,  N.V, 


S.  KELSCH 

Consulting  Engineer 

Long  Distance  'Phone  Office  and  Residence. 

Cable  .-address  "Kelsch" 

38  Victoria  Square,  Montreal 

Late  General  Supenntendent  and  Engineer  cf  the 
Lachine  Rapids  Hydraulic  &  Land  Co  .  Ltd. 

Mem.  Am.  Inst.  E.  E.  Mem.  Can.  So.  C.  E 

Design  and  Constniction  of  Transmissions, 
Lighting  and  Power  Plants  of  every  description, 
VJndergronnd  stems.  Conduits,  Estimates,  Re- 
ports and  .■Arbitrations,  so  years  practical  exper- 
ience. 

ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.   Electric  Railways,  Lighting 
and  Power  Systems. 
Arbitrations,  Reports,  Etc., 

80  ST.  FRANCOIS  XiVIER  ST.  -  MONTREAL 

RODERICK  J.  PARKE 

A.  M.  Can.  Soc.  C.E.   A.  M.  Amer.  Inst.  CE. 

CONSULTING  ENGINEER 

Electric  Light  and  Power  Plants.    Long  Distance 
Electrical  Power  Transmission.  Steam 
and   Hydraulic  Plants.  Estimates. 
Valuations.   Tests.    Reports  and 
Investigations. 
5J-54  Janes  Building,  Cuner  King  and  Tonga 
Streets,  TORONTO. 
^  ,  f  Office— Long  Distance,  Main  8047. 

Telephones  I  j^g5ijg„j,g_jjorth  2204. 

Telegraphic  address  :  "  Rodparke." 
W.  U.  Code.  Univ.  Edition. 

T.  T.  SIMPSON 

A.  M.  Amer.  Inst.  E.  E., 

Corvs\iltii\g  Engineer 

Long  Distance  Phone  Ottawa  1388. 
Design   and  Construction  of  Lighting 
and  Power  Plants  of  every  desc-iption. 
Long  Distance  Power  Transmission.  Re- 
ports, Estimates,  Tests,  Specifications. 

OTTftWft,  DE.SGHENES 

55  Sparks  St.  QUE. 


F.  N.  Phillips,  Presiden 


Geo.  H.  Olnev  znd,  Secretary-Trea-surer. 


ai  F.  Pif  S  Efflli  WIS 


/V\ONTRE)f^L. 


TORONTO 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Rubber.  Magnet  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 


U.  S.  Factory :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicag-o  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 

DYNAMOS  /  MOTOICS 

New  or  Second  -  Hand.  For  Sale 

Especially  equipped  for  repairs  to  Electrical  Apparatus  of  all  kinds. 

ELECTR.IC  REPAIR.  6,  CONTRACTING  CO. 

617  <a  619  Lagauchetiere  Street    -  MONTREAL 

The  DOW  PORTABLE  ELECTRIC 

BRAINTRBE,  mAS6. 

JUMP   SPflRK,    PLUGS,    COILS,    f\MD  BATTERIES 

FOGARTY  BROS., 

Canadian  Agents.  118  St.  James  Street,  MOyTBEAL 


LITTLE  GIANT 
DOUBLE  TURBINE 

HORIZONTAL  AND  VERTICAL. 


Made  in  44  sizes  from  4  inches  to 
60  inches  diameter,  in  either  iron 
scroll  case  (see  cut)  or  in  flume  case 

Machine  dressed  gearing  a  spec- 
ialty. 

Write  for  catalogue  and  gear  Ust. 
Correspondence  solicited. 

J.  G.  WILSON  &  GO. 

GLENOR-A.  ONT. 


STUART-HOWLAND  CO. 


Have  now  on  hand  ready  for  shipment 


18,000 


BRACKET  ARMS  in  12  different  styles,  and  other  OVERHEAD  AND  POLE 
EQUIPMENT  in  like  proportion.    Also  largest  stock  of 

LIGHTING  and  TELEPHONE  SUPPLIES  in  America. 


Branches  at  : 
New  York 
London 


ClevelaLnd 
Paris 


261-287  DEVONSHIRE  ST..\  OnQTHN     lU  A 
54-  WINTHROP  SQ.,  J    DU^IUl^,  lU/\^^. 
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McCormiGk 
Txirbines 


4,000  H.  P.,  72  ft.  head,  arranged  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Five 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inches  for  their  plant  at  Mechanicsville,  N.  Y. 


S.  /Worgan  Smith  6ompany,YorK,pa.,u.s./v. 

176  FEDERAL  STREET,  BOSTON,  MASS. 

Write  lor  catalocjue  it  contemplatinQ  purcliase  o!  Turbines. 


WIRES  AN 


ABLES 


Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


If  Quality,  Promptness  and  Attention  Count  With  You 

Write  us  when  next  in  the  Market. 

J.  A.  DAWSON  <a  CO. 

STREET  RAILWAY  AND  ELECTRICAL  SUPPLIES 

745  Craig  Street,  MONTREAL.  QUE. 

^  Mail  orders  and  inquiries  receive  SPECIAL  ATTENTION.  ^ 


4 

4> 
4( 


4i> 


Wood-Working  Machinery. 

The  line  of  wood-working  machines  made  by  The  Goldie  &  McCulioch  Co.. 
Limited,  Gait,  Ont.,  is  in  great  demand.  They  build  an  extensive  range  suit- 
able for  almost  any  kind  of  wood-working  establishments.  Their  machines  are 
built  very  heavy  and  made  to  stand  hard  and  continuous  work.  Send  for  a 
catalog,  address 

The  Goldie  &  McCulioch  Co.,  Limited, 


We  Make 


ONTARIO, 


WHEELOC  K  ENGINES,  IDEAL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS,  OATMEAL  MILL 
MACHINERY,  FLOUR  MILL  MACHINERY,  WOLF  GYRATORS,  WOOD-WORKING  MACHINERY,  SHINGLE  MACHINERY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION    CLUTCH    COUPLINGS,     FRICTION    CLUTCH    PULLEYS,    SA 1^  ES,    VAULTS  AND   VAULT  DOORS. 
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THE  HILL  ELECTRIC  SWITCH  COMPANY. 
The  Hill  Electric  Switch  Company,  Limited,  has  so  often  been 
confused  with  the  W.  S.  Mill  Company,  of  New  Bedford,  Mass., 
L'.S..\.,  thai  a  few  words  reijarding  the  Hill  Switch  Compan}' 
and  wherein  it  differs  may  not  be  amiss  at  the  present  time.  The 
first  point  in  favor  v)f  Ihe  Hill  Electric  Switch  Company,  Limited, 
and  wherein  its  superiority  in  one  way  lies  over  its  namesake,  is 
that  it  is  purely  Canadian,  beinjj  composed  of  local  Montreal 
capitalists.  The  firm  have  been  in  the  manufacturing  business 
now  for  nearly  two  years  and  is  duly  incorporated  accordinij  to 
law,  with  ample  capital  for  their  requirements.  That  their  pro. 
vluci  jfives  satisfaction  is  proven  by  the  numerous  orders  filled 
and  unfilled  received  from  some  of  the  best  known  electrical 
firms,  reaching  from  N'ancouver  to  Halifax.  Their  workshop  is 
well  equipped  with  machinery  of  modern  type  and  carries  a 
competent  staff  of  over  20  skilled  mechanics.  Mr.  M.  J. 
D>->herty,  the  secretary-treasurer  and  manager  of  the  firm,  is  a 
man  of  well  known  ability,  of  about  36  years  of  age,  and  who 
was  for  some  time  in  the  accounting  department  of  the  Canadian 
Pacific  Railway  and  later  did  an  accountant's  business  himself. 
His  experience  will  make  him  valuable  in  the  office  which  he 
rules  and  finances  will  be  carefully  controlled  under  his  able 
management. 

The  practical  partner  is  Mr.  Geo.  H.  Hill,  vice-president 
and  superintendent,  a  man  of  about  37  years  of  age,  who 
has  been  long  and  favorably  known  to  the  electrical  fratern- 
ity. Mr.  Hill  served  in  the  old  days  in  Montreal  with  the 
"Phcenix"  and  "  Thomson-Houston  "  companies,  which  became 
merged  with  the  Royal  Electric  Company  (now  the  Montreal 
Light,  Heat  &  Power  Company).  Alter  being  with  the  Royal 
Company  some  lime  Mr.  Hill  took  a  leading  position  with  Mr. 
John  Forman,  dealer  in  electrical  supplies,  which  he  held  for 
about  nine  years.  He,  therefore,  ought  to  know  what  customers 
desire,  and  as  evidence  can  point  to  some  prominent  switch- 
boards in  Montreal,  such  as  that  of  the  new  Montreal  Board  of 
Trade  Building,  The  S.  Carsley  Company,  and  others. 

The  Hill  Electric  Switch  Company  do  not  make  a  general  line 
of  electrical  supplies  but  confine  themselves  strictly  to  the  manu- 
facture of  switchboards,  switches  and  panels,  and  therefore  may 


bo  looked  upou  as  specialists  in  their  line.  They  have  a  large 
local  trade  in  Montreal  from  contractors,  railway  companies,  etc. 
and  they  also  manufacture  heavy  duly  panels  for  some  of  the 
power  supplying  stations  in  Montreal  and  vicinity.  Their  place 
of  business  is  centrally  located  at  No.  42681.  Paul  street,  Mon- 
treal a  nda  cordial  invitation  is  extended  to  any  members  of  the 
electrici  fraternity  to  drop  in  and  see  them. 


PACKARD  TYPE  "G"  METERS  ABROAD. 

A  recent  order  received  from  abroad  by  the  Packard  Electric 
Company,  St.  Catharines,  Ont.,  was  for  8,000  of  their  Type  "G" 
recording  watt  meters,  delivery  extending  over  several  years. 
This  order  is  probably  the  largest  ever  received  by  any  Canadian 
electrical  concern  for  meters,  and  the  size  of  the  order  is  an 
eloquent  testimonial  as  to  the  superiority  of  the  meter.  Several 
orders  have  been  received  by  this  company  from  within  the 
Dominion  for  similar  make  of  meters,  the  orders  ranging  in  size 
from  500  to  800  meters  each. 

Any  corporation  or  central  station  figuring  on  installing  watt 
meters  would  do  well  to  investigate  the  merits  of  type  "R'" 
before  placing  their  order.  The  Packard  Company  are  so  con- 
fident as  to  the  superiority  as  to  accuracy,  sensitiveness  and 
permanency  of  calibration  of  type  "  R  "  that  they  are  always 
glad  to  send  a  ineter  on  approval  and  for  an  extended  and 
severe  trial. 

\i  W.  A.  Smith  is  developing  a  water  power  at  Renfrew,  Ont. 

A  meeting  of  the  shareholders  of  the  Stave  Lake  Power  Com- 
pany, Limited,  was  held  in  Vancouver,  B.C.,  on  November  i8th 
to  consider  the  advisability  of  extending  the  option  that  has  been 
given  to  Charles  H.  Baker,  of  the  Snoqualmie  Falls  Power  Com. 
pany,  which  expired  on  November  i. 

The  thirty  roadmasters  employed  by  the  Toronto  Railway  Com- 
pany have  presented  Mr.  A.M.  Smith  with  a  handsome  smoking 
set  as  a  recognition  of  his  services  in  instructing  them  in  elect'-ic- 
al  matters.  Mr.  Smith  had  just  completed  a  series  of  lectures  on 
the  subject  of  electricity  as  pertaining  to  the  work  of  the  road- 
masters. 


HEAVY  ^cSlOH 
TRANSMlS' /PPLMNCES 

Let  Us  Estimate  on  Your  Special  Requirements 

in  the  line  of  heavy  and  special  appliances,  because  we  are 
prepared  to  execute  such  orders  from  specifications  to  your 
satisfaction.  We  have  the  engineering  skill,  the  special 
facilities  and  complete  equipment  to  turn  out  the  best  heavy 
power  transmission  appliances  possible  of  manufacture. 
Whether  it's  an  Extra  Heavy  Pulley,  a  Jack  Shaft,  an  un- 
usually powerful  Friction  Clutch,  etc,  we  can  give  the  best 
service.  Our  engineering  force  is  at  your  disposal  in  planning, 
designing  or  aiding  you.  j 

The  Dodge  Mfg.  Co.,  of  Toronto,  Limited 

Toronto,  Ont. 
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SPARKS. 

R.  Hammond  has  started  business  as  a  dealer  in  electrical  sup- 
plies at  Fernie,  H.  C. 

The  Ontario  Traolion  Company,  Limited,  propose  to  construct 
an  electric  belt  line  railway  between  Windsor  and  Tecumseh, 
Ont. 

Some  of  the  citizens  of  Magnetawan,  Ont.,  are  forming  a  com- 
pany to  install  an  electric  plant  for  lii^hling  the  streets  and  for 
commercial  service. 

Mr.  McKay,  chief  electrical  engineer  of  the  Bell  Telephone 
Company,  is  superintending  the  installation  of  a  new  switchboard 
in  the  company's  exchange  at  Victoria,  B.  C. 

The  C.'inadian  General  Electric  Company,  of  Toronto,  have 
secured  the  contact  for  supplying  new  arc  lamps  and  other  elec- 
trical apparatus  for  the  electric  light  plant  at  Moncton,  N.B. 

The  Dominion  Government  will  send  an  engineer  to  inspect  the 
St.  .Andrews  Rapids  at  Winnipeg  and  report  whether  the  water 
can  be  dammed  for  power  purposes  without   injuring  too  much 
^nd. 

The  Sackville  Electric  Light  &  Telephone  Company,  of  Sack- 
ville.  N.  B.,  is  now  running  between  twelve  and  thirteen  hundred 
lights  and  one  hundred  and  seventy  telephones.  The  new  Ladies' 
College  is  to  have  240  electric  lights,  for  which  the  wiring  is  now 
being  done. 

The  Toronto  Technical  School  Board  have  sent  a  recommend- 
ation to  the  new  Board  cf  Eduction,  which  will  have  charge  of 
primary,  secondary  and  technical  education,  urging  that  the 
salaries  of  the  teaching  staff  of  the  Technical  School  be  placed 
upon  the  same  level  as  that  of  the  staffs  of  the  collegiate  insti- 
tutes. 

A  company  of  Montreal  and  Toronto  capitalists,  represented 
by  Mr.  W.  G.  Tretheway,  made  application  to  the  town  of  Ed- 
monton, X.  W.  T.,  for  an  electric  railway  franchise.  Public 
sentiment  was  against  the   granting  of  such  privilege,   and  the 


citizens  carried  the  following  resolution  :  "That  in  the  opinion 
of  this  public  meeting  the  time  is  not  opportune  for  handing  over 
by  the  city  of  Edmonton  the  railway  franchise  10  an  outside  com- 
pany." Edmonton  already  owns  and  operates  it  waterworks  and 
lighting  plant. 

The  commerical  telegrapherj  of  the  Canadian  Pacific  Railway 
at  Winnipeg,  numbering  about  40,  went  on  strike  on  November 
17  on  account  of  the  company  having  discharged  four  men  who 
were  prominently  associated  with  the  organization  of  the  tele- 
graphers' union.  A  conference  was  held  with  Superintendent 
Jenkins,  who  agreed  to  take  the  men  back,  and  the  strike  was 
called  off  within  a  few  hours. 

The  Oriental  Power  &  Pulp  Company,  a  corporation  of  English 
capitalists,  have  taken  the  first  step  towards  the  building  of  large 
pulp  and  paper  mills  at  Swanson  Bay,  in  British  Columbia.  In 
connection  with  the  project  it  is  proposed  to  obtain  power  from 
Yule  Lake,  which  will  be  dammed  at  the  mouth  of  a  small  creek, 
a  line  half  a  mile  in  length  carrying  the  water  to  the  turbines  in 
the  power  house.  There  is  a  fall  of  371  feet  betweei  the  lake 
and  the  power  station  site,  and  the  engineers  who  have  reported 
on  the  scheme  state  that  17,000  horse  power  can  be  developed 
at  lowjwater.  The  local  managers  of  the  company  are  McKinnon, 
Ferguson  &  Company,  of  Vancouver. 

It  is  expected  that  the  electric  power  generated  by  the  \'an- 
couver  Power  Company  on  the  North  Arm  of  the  Inlet  will  be 
transmitted  to  Vancouver  by  the  middle  of  December.  Mr.  J. 
Buntzen,  general  manager  of  the  British  Columbia  El'ertric  Rail- 
way Company  and  the  Vancouver  Power  Company,  states  that 
the  2,000  horse  power  which  will  be  then  available  will  suffic- 
ient to  supply  both  the  street  and  lighting  systems  and  operate 
the  street  railway  in  Vancouver.  The  interurban  line  will  con- 
tinue to  be  operated  from  the  Burnaby  power  house.  The  full 
capacity  of  the  plant,  which  is  estimated  at  30,ooo_horse  power, 
will  not  be  available  until  the  completion  of  the  two  and  a  half 
mile  tunnel  connecting  Lakes  Beautiful  and  Coquitlam,  which  is 
now  about  half  completed. 


LIGHTEST-HANDSONEST  METER  ON  the  MARKET 


Phenomenal  accuracy  on  all  loads 

infintesimal  friction* 

no  commutators  or  brushes- 

REJMARKABLE  PERMANENCr  of  CAIIBRATION 
CORRECT  ON  PRESSURE  BALANCE- 
DUST,  BUG,  AND  MOISTURE  PROOr°- 
No  C<MNECTIONS  ATBACKOF  CASE* 
Easily ANDilUICKLY  INSTALLED- 


At  present  we  have  orders  for  1600  Type  "  G  "  Meters 
on  our  books  for  immediate  delivery. 

We  merely  cite  this  as  an  indication  of  the  popularity  of 
this  Meter,  which  is  being  received  with  greater  favor  among 
the  Central  Station  Managers  than  any  Meter  ever  placed  on 
the  market  in  the  Dominion — and  this  Meter  is — "  Made  in 
Canada. " 

Type  "  G"  is  the  one  Meter  which  is  absolutely  fair  to 
both  central  station  and  consumer,  for  it  registers  all  the  cur- 
rent passing  through  it — the  consumer  is  satisfied  for  he 
pays  only  for  current  consumed,  as  type  "G"  registers  no 
more  current  than  is  used. 

Send  to-day  to  our  Montreal  office  or  to  the  factory  and 
receive  interesting  information  concerning  this  Meter. 

When  in  the  market  for  lamps  or  transformers 
we've  a  most  interesting  story  to  tell.^^^c^ 
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by  the 
Laro^est 
Central 
Stations 
in 

Canada 
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some  good  news  for  you  
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THE  ABOVE  PHOTOGRAPH  WAS  TAKEN  FROM  ONE  OF  A  LOT  OF  OUR  52)4x56x6  XYLOTITE  PULLEYS,  WHICH 
WERE  THE  LARGEST  FIBRE  PULLEYS  EVER  MANUFACTURED. 
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DYNAMO  AND  MOTOR.  PLEPAIR.S 

All  types  of  Dynamos,  Motors,  i  ransformers  and 
Arc  Lamps  repaired  and  rewound  by      :       :  : 

in  their  new  factory,  especially  equipped  for  this 
class  of  work  at        ::::::  : 

Telep^or^.  M  1930  ISOl  Notrc  Da.me  street  MONTREAL,  CAN. 

Write  for  quotations  and  further  particulars. 
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McGILL  UNIVERSITY,  MONTREAL. 


Courses  in  Ci\'il,  Mechanical  and  Electrical 
Kn>rineerinj{ ;  Mining  Knpnneering  and  Metal- 
InrgA- ;  Chemistry,  Arcliitecture.  Also  full  courses 
in  Arts,  Law,  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

The  Registrar. 
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Have  good  regulation  on  inductive 
loads 

Have  small  temperature  loss 
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Have  high  efificiency 
r  re  moisture  proof 

Write    us   for   our   pamphlet  on  the  "Type  R." 
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THE  NEW  COMPRESSORS  OF  THE  GRANBY 
COMPANY  AT  PHOENIX. 

By  Geo.  E.  Coi.e. 
Among'  the  recent  installations  of  power  plants  in 
British  Columbia,  the  new  air  compressors  of  the  Gran- 
by  Consolidated  Mining,  Smelting  &  Power  Company 
at  Phoenix  are  noteworthy,  and  the  fact  that  this  is  one 
of  the  largest  plants  of  its  kind  in  the  province,  and 
most  modern  in  both  its  mechanical  and  electrical  feat- 


FiG.  I. — View  of  Motor  Showing  Revolving  Part. 


ures,  are  reasons  sufficient,  perhaps,  to  justify  a  some- 
what detailed  description  thereof. 

Some  five  years  ago  a  lo-drill  Canadian  Rand  air 
compressor  was  installed  at  the  Old  Ironsides  No.  i 
shafthouse.  In  1900  another  lo-drill  compressor  was 
placed  in  position  at  the  Knob  Hill.  Before  the  in- 
stallation of  the  new  plant  these  two  older  compressors, 
hoisting  engines  and  mine  pumps  were  driven  by 
steam.  But  the  supply  in  the  vicinity  of  timber  for 
fuel  purposes  was  rapidly  becoming  exhausted,  with 
the  result  that  steam-generated  power  was  no  longer 
economical.  This  fact,  together  with  the  large  ex- 
tension of  operations  at  the  mines, necessitated  recently 


1 2. 


a  larger  plant  and  a  change  in  motive  power,  and 
electricity  was  substituted  for  steam. 

Power  is  now  supplied  to  the  Granby  Company,  by 
the  Cascade  Water,  Light  &  Power  Company  so 
that,  at  the  present  time,  electric  motors  drive  the  air 
compressors,  which,  in  turn,  supply  the  motive  power 
for  mine  pumps  and  hoisting  engines. 

The  new  compressors  were  designed  and  con- 
structed by  the  Canadian  Rand  Drill  Company,  of  Sher- 


FiG.  2. — View  of  Motor  Showing  Primary  Winding. 


brooke,  Que.,  and  the  motors  were  built  by  the 
Westinghouse  Electric  and  Mfg.  Company,  ol  Pitts- 
burg, Pa. 

The  superstructure  of  the  building  is  of  wood  frame 
construction.  The  timbers  used  are  12x14  ^"'^ 
the  foundations  of  the  building  rest  on  solid  rock. 
In  appearance  the  exterior  of  the  building  is  plain.  The 
interior  is  finished  in  the  same  style,  but  the  general 
arrangement  of  the  machinery  and  fittings  make  its 
appearance  attractive. 

The  general  dimensions  of  the  buildings  are  120x60 
ft.  and  the  height  under  roof  truss  is  20  ft.  The  floors 
are  of  oiled  wood,   except  where  foundations  of  the 
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Fu;.'3. — Motors  in  Position. 

compressors  project  about  five  inches  above  the  floor 
level. 

Both  compressors  and  motor  foundations  are  of  con- 
crete and  rest  on  solid  rock.  In  the  foundations  of 
compressors,  the  concrete  is  eleven  feet  deep  and  motors 
rest  on  foundations  of  7  foot  depth.  The  wheel  pits 
and  rope  driveways  are  also  firmly  lined  with  concrete. 

A  travellingf  crane,  capacity  20,000  pounds,  operated 
bv  hand  chains,  spans  one  side  of  the  room  and  travels 
the  whole  length  of  same.    The  crane  runways  are 


Fig.  4. — Motors,  Auto-Starters  and  Switchboards. 

height  of  the  motors  above  the  floor  is  13  feet  6  inches. 
(Fig.  I,  a  photo  taken  when  motor  was  being  erected, 
gives  an  idea  of  the  size  of  the  revolving  part,  which 
is  10  feet  in  diameter  and  24  inches  wide.  Fig.  2  is  a 
view  of  the  primary  winding  before  the  revolving  part 
was  mounted. 

Both  motors  are  of  the  induction,  3-phase,  Westing- 
house  type  C.  Each  is  wound  for  2,000  volts  and 
7,200  alternations  per  minute.  The  speed  is  constant 
at  200  revolutions  per  minute,  and  each   motor  has  a 


Fig.  5. — General  View  of  Compressing  Engines. 


supported  from  the  cross  beams  by  heavy  iron  bolts. 
A  view  of  the  crane  may  bt  had  from  Fig.  4.  The 
crane  can  be  transferred  from  one  side  of  the  room  to 
the  other,  and  this,  in  a  short  space  of  time,  by  means 
of  a  small  car  which  travels  between  the  '"runways  of 
the  crane. 

The  motors,  two  in  number,  rest  on  13  foot  square 
iron  bases,   which  are  bolted  to  the  concrete.  The 


capacity  of  700-h.p.  The  drive  wheels  are  7  feet  8 
inches  in  diameter  and  48  inches  wide.  They  are 
grooved  for  twenty-one  inch  ropes.  Fig.  3  shows 
the  motors  in  position.  That  on  the  left  is  in  opera- 
tion, as  is  seen  from  the  appearance  of  the  rope  drive 
and  tightener. 

Fig.  4,  a  view  taken  from  the  centre  and  opposite 
end  of  the  room,  shows  the  two  motors,  autostarters 
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and  switchboards.  The  well-known  device  of  the 
Westinghouse  Company  is  used  in  starting  the  mot- 
ors. In  connection  with  the  controllers  are  two  auto- 
transtormers  which  tend  to  take  up  any  excess  of  cur- 
rent ill  the  line,  until  the  motor  has  reached  its  full 
speed.  When  the  motor  has  started,  the  controller  is 
then  thrown  on  the  line. 

There  are  two  switchboards,  each  motor  having  a 
separate  panel.  The  third  board,  seen  in  Fig.  4,  is  that 
used  for  the  lighting  in  the  town.  There  are  five  in- 
struments on  each  board — voltmeter,  three  ammeters 
and  a  watt  meter.  Directly  above  the  switchboards 
the  lightning  arresters,  the  Westinghouse  indoor  type, 
are  arranged. 

The  compressors  are  of  the  tandem  duplex  air  type. 


lubricators  are  used  lor  the  high-pressure  cylinders 
Pillow  blocks  and  all  moving  parts  are  fitted  with 
sight-feed  oilers.  The  crank  pins  have  centrifugal 
oilers  and  the  cross-heads  a  set  of  wipers. 

Both  compressors  are  equipped  with  a  system  ot 
indicators  whereby  readings  can  be  taken  at  any  time 
showing  the  conditions  of  the  valves  and  pistons.  A 
gauge  board  at  one  end  of  the  room  has  a  high-pres- 
sure gauge,  one  high-grade  clock,  four  low-pressure 
gauges,  two  revolution  counters  and  one  recording 
end  test  gauge.  A  set  of  thermometers  is  arranged 
on  the  low  and  high-pressure  cylinders  to  indicate  the 
effect  of  the  cooling  water  in  the  intercoolers. 

The  low-pressure  cylinders  are  water  jacketed 
around  both  the  cylinders  and  heads,   but  the  high- 


FiG.  6. — View  of  Engines  Looking  Towards  the  Motors. 


The  low-pressure  cylinders  are  28x36  inches  and  the 
high-pressure  are  16x36  inches.  The  low-pressure 
cylinders  are  fitted  with  Corliss  inlet  valves  and  poppet 
discharge  valves  ;  the  high-pressure  cylinders  have 
spring  inlet  valves  and  poppet  discharge  valves.  Be- 
tween the  low  and  high  pressure  cylinders  an  inter- 
cooler  is  placed.  Air  is  taken  in  to  the  low-pressure 
cylinder  at  atmospheric  and  compressed  to  25  pounds 
pressure,  at  which  it  enters  the  high-pressure  cylin- 
der, when  it  is  compressed  to  100  pounds.  This  air 
is  in  turn  discharged  into  an  aftercooler  where  any 
heat  is  removed.  From  the  aftercooler  the  air  passes 
to  a  large  receiver  16  feet  long  and  72  inches  in  diame- 
ter. Compressed  air  is  distributed  from  this  receiver 
by  a  main  air  line,  which  is  10  inches  in  diameter. 

The  low-pressure  cylinders  are  lubricated  from  one 
reservoir,  so  arranged  as  to  distribute  the  oil  to  both 
ends  and  also  to  the  centre  of  the  cylinders.  Separate 


pressure  have  jacketing  around  the  cylinder  only.  The 
cooling  water  passes  first  through  one  intercooler, 
then  through  a  second  and  finally  through  the  cylin- 
der jackets,  which  it  leaves  at  70  degrees  Fah.  A 
general  view  ot  the  compressing  engines  is  given  in 
Fig.  5,  in  which  the  eight  cylinders  appear  with  the 
intercooler  on  top.  The  valve  movements  of  the  un- 
loading device  may  be  seen  on  the  second  half  of  the 
nearer  compressor.  Fig.  6  is  a  view  of  the  engines 
looking  towards  the  motors. 

The  fiy-wheels,  one  of  which  is  shown  in  Fig.  6,  arc 
18  feet  2  inches  in  diameter  and  48  inches  wide.  Kach 
wheel  is  grooved  for  twenty-one  ropes  of  r}^  inch 
diameter.  The  wheels  make  80  revolutions  per  min- 
ute and  the  capacity  of  each  motor  is  4,220  cubic  feet 
of  free  air  per  minute. 

Fach  fly-wheel  is  driven  from  the  motor  by  an  end- 
less rope  which  runs  from   the  motor  drive  wheel  to 
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the  tiy-wheel.  The  distance  from  centre  of  motor 
drive  to  centre  of  fly-wheel  is  60  feet.  This  rope 
drive  is  arranged  with  ah  antomatic  take-up  whereby 
the  tension  of  the  rope  is  kept  constant.  The  track, 
some  40  feet  in  lenjjth,  for  this  tightener,  rests  on  an 
iron  frame  which  is  fastened  to  the  floor.  Views  of 
this  tiijhteninij  device  may  be  had  from  Figs.  5  or  6. 
The  tension  weight  is  taken  up  through  the  ceiling 
and  cannot  be  seen  from  the  engine  room. 

In  trial  tests,  the  motors  were  started  independently 
and  run  for  twelve  hours.  The  drive  ropes  were  then 
put  on  to  connect  fly-wheels  and  motor  drives.  Each 
compressor  was  then  run  light  for  twelve  hours.  The 
loaa  was  thrown  on  the  machines  and  they  have  been 
running  almost  continuously  ever  since.  Indicator 
cards  have  been  taken  from  time  to  time  showing  the 
machinery  to  be  in  first  class  condition.  The  read- 
ings prove  the  compressors  to  be  doing  all  the  work 
the  makers  claim  for  them.  The  motors  are  doing 
t  heir  work  in  the  same  highly  efficient  style. 

CANADIAN  ELECTRICAL  ASSOCIATION.  ; 

.\  meeting  of  the  executive  committee  of  the  Associa- 
tion was  held  in  Toronto  on  Nov.  26th. 

The  secretary  reported  receipt  of  a  cheque  for  $99.83 
from  the  treasurer  of  the  Local  Committee,  being 
surplus  on  hand  from  last  convention.  A  vote  ■  of 
thanks  was  passed  to  the  committee,  and  the  sug- 
gestion approved  that  the  money  be  devoted  to  enter- 
tainment purposes  at  next  convention. 

Messrs.  R.  G.  Black,  J.  A.  Kammerer,  A.  B.  Smith, 
the  President  and  Secretary  were  appointed  a  com- 
mittee to  procure  suitable  papers  for  next  convention. 

Mr.  A.  A.  Dion,  of  Ottawa,  was  appointed  editor  of 
the  Question  Box,  first  introduced  at  the  Toronto  con- 
vention, and  the  funds  necessary  for  the  efficient  pro- 
secution of  his  work  were  voted. 

Considerable  discussion  took  place  with  regard  to 
means  whereby  the  usefulness  of  the  Association  might 
be  increased.  A  number  of  suggestions  were  made, 
some  of  which  will  doubtless  be  acted  upon.  It  was  felt 
that  the  Question  Box  would  prove  a  very  valuable  fea- 
ture, and  that  the  correspondence  in  connection  there- 
with should  be  the  means  of  bringing  the  members 
into  closer  contact,  and  awaken  a  greater  interest  in  the 
organization.  The  members  will  also  be  asked  to  sug- 
gest means  whereby  the  value  of  the  Association  to  all 
its  members  may  be  increased. 


THE  NEWMARKET  BOILER  EXPLOSION. 

The  boiler  explosion  in  the  factory  of  William  Cane 
&  Sons  at  Newmarket,  Ont.,  on  November  i8th  was  one 
of  the  most  regrettable  incidents  that  has  occurred  for 
a  long  time.  The  boiler  which  gave  way  was  of  100 
horse  power  and  one  of  a  battery  of  four.  The  centre 
of  the  large  building  was  completely  wrecked,  the  force 
of  the  exploding  boiler  being  tremendous.  Two  fire- 
men, name  Frank  Burch  and  Joh  Agnew,  were  killed  in- 
stantaneously, while  nine  other  persons  were  more  or 
jess  injured. 

The  evidence  given  at  the  coroner's  inquest  has  not 
thrown  much  light  on  the  cause  of  the  explosion.  It 
has  been  shown  that  no  charge  of  negligence  could  be 
laid  against  those  in  charge  of  the  boilers.  The  boilers 
had  been  regularly  inspected  by  the  Boiler  Inspection 
&  Insurance  Company,   the  last  inspection  being  on 


September  9.  On  that  date  the  boilers  were  found  in 
first-class  condition.  It  is  believed  that  the  initial  rup- 
ture in  the  boilei  took  place  under  one  of  the  longitud- 
inal seams  of  the  middle  section,  and  it  is  pointed  out 
that  no  test  could  reveal  a  defect  there.  An  examina- 
tion of  the  plates  and  tubes  showed  no  indications  that 
the  water  was  low  in  the  boiler  at  the  time  of  the  ex- 
plosion. From  an  accurate  measurement  of  a  portion 
of  the  plate  near  the  break  with  a  micrometer  it  proved 
to  be  above  the  standard  thickness  of  boiler  plates. 
The  coroner's  inquest  has  not  yet  been  concluded. 


ELECTRIC  POWER  DEVELOPMENT  FOR 
CALGARY. 

The  city  of  Calgary,  Alberta,  has  under  consideration 
an  extensive  water  power  development,  a  report  upon 
which  has  been  made  by  Mr.  Roderick  J.  Parke, 
consulting  electrical  engineer,  of  Toronto.  /The  power 
is  to  be  obtained  from  the  Kananaskis  Falls,  situated 
54  miles  west  of  Calgary  and  one-quarter  of  a  mile 
north  of  the  CP. R.  tracks.  These  falls  are  in  the  Bow 
river  at  its  junction  with  the  Kananaskis  river.  The 
available  head  is  from  45  to  60  feet.  At  the  former 
head  the  maximum  amount  ot  power  constantly 
available  is  estimated  at  15,300  h.  p.,  and  at  the  60 
foot  head  24,000  h.  p.  It  is  estimated  that  the  cost 
of  plant  to  develop  the  full  capacity  under  60-foot  head, 
with  double  transmission  line,  etc.,  would  be  $890,000. 
At  present  it  is  proposed  to  develop  the  full  capacity  at 
45-foot  head,  but  to  render  available  at  Calgary  about 
1,700  h.  p.,  at  an  approximate  cost  of  $260,000.  The 
distribution  is  to  be  40,000  volts,  three-phase,  60 
cycles. 

The  object  of  the  development  is  to  provide  the 
necessary  electric  energy  for  street  arc  lighting,  incan- 
descent lighting,  waterworks  pumping  and  commercial 
power,  and  when  the  population  shall  warrant,  for  the 
operation  of  the  electric  railway. 

The  contract  with  the  Calgary  Water  Power  Com- 
pany, Limited,  expiret^  on  Sepiembe:  ist,  1899.  It  is 
understood  that  since  that  time  the  town  has  been 
working  on  a  monthly  contract  basis,  paying  $6.50  per 
month  for  arc  lamps  of  1,200  c.  p.  for  street  lighting, 
all  night  service,  on  moonlight  schedule.  The  price  of 
Crow's  Nest  steam  coal  is  $5.50  per  ton  in  bins  at 
Calgary. 

The  report  of  Mr.  Parke  will  be  considered  at  an 
early  meeting  of  the  city  council,  and  it  is  expected  that 
a  by-law  will  be  submitted  to  the  ratepayers  some  time 
this  winter  to  authorize  the  expenditure,  and  if  carried 
the  work  will  likely  be  commenced  with  as  little  delay 
as  possible. 

Calgary  is  a  progressive  city  and  has  grown  rapidly 
within  recent  years.  The  assessment  of  property  in  1S87 
was  $1,217, 154  ;  ^902  it  had  increased  to  $2,380,825, 
while  last  year  there  was  a  remarkable  increase,  the 
assessment  being  $3,221,549.  The  indebtedness  of  the 
city  is  general  debentures  $288,500,  and  local  improve- 
ment debentures  $91,000.  The  value  of  real  estate  and 
buildings  owned  by  the  city  is  $90,000,  the  original 
cost  of  which  was  $49,675. 


A  project  is  now  on  toot  at  Brandon,  Man.,  to  harness  tlie 
waters  of  the  Assiniboine  river  and  utilize  the  power  for  light- 
ing and  manufacturing  purposes.  The  Government  will  be  pre- 
vailed upon  to  declare  the  river  an  unnavigable  stream  from 
Brandon  upwards. 
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POWER     DEVELOPMENT  AT  KAKABEKA 
FALLS. 

By  F.  E.  Trautman. 

All  mention  of  the  industrial  development  of  the 
town  of  Fort  William,  Ont. ,  naturally  brings  forward 
the  question  of  the  development  of  the  water  power  at 
Kakabeka  Falls.  It  seems  to  be  centred  in  the  minds 
of  all  who  think  of  the  location  of  any  manufacturing 
at  this  point  that  the  power  must  be  first  considered. 

Twenty  miles  above  the  town  of  Fort  William  the 
waters  of  the  Kaministikwia  river  plunge  over  a  preci- 
pice 125  feet  high  known  as  the  Kakabeka  Falls.  To 
adequately  understand  the  amount  of  power  contained 
in  the  river  it  will  be  well  for  readers  of  the  Elec- 
trical News  to  know  that  the  Kaministikwia  river 
carries  to  Lake  Superior  the  water  from  a  water  shed 
as  large  as  the  territory  embraced  in  a  line  drawn  from 
Lake  Erie  to  Georgian  Bay  and  thence  westward  to  the 
Detroit  river.  It  is  the  outlet  of  Shebandowan  and 
Dog  lakes,  both  bodies  of  water  of  enormous  size. 

Five  miles  from  its  mouth  the  Kaministikwia  river  is 
twenty  feet  deep  and  four  hundred  feet  wide.  These 
factors  will  show 
that  the  volume  of 
water  flowing  over 
the  falls  is  no  in- 
considerable quan- 
tity. 

The  first  move 
that  was  made  to 
bring  the  power  ot 
the  falls  to  the  town 
was  in  1896,  when 
E.  S.  Jenison,  an 
engineer  of  Chi- 
cago, made  surveys 
of  the  country  and 
estimated  that  the 
water  of  the  river, 
if  properly  harness- 
ed, would  produce 
sixty  thousand 
horse  power  of 
electrical  energy. 
Mr.  Jenison  went 
to  the  Ontario  Legislature  and  secured  the  right  tor  de- 
velopment of  the  water  power  of  the  Kaministikwia  river 
and  the  right  to  expropriate  lands  in  the  vicinity  that  he 
might  need  for  purposes  of  development.  In  1898  Mr. 
Jenison,  by  a  vote  of  the  ratepayers,  secured  a  contract 
to  furnish  water  and  power  to  the  town,  the  price  to  be 
$10,000  per  year.  Mr.  Jenison's  scheme  was  to  divert 
sufficient  water  from  the  river  above  the  falls  and  from 
the  small  lakes  and  tributary  streams  to  furnish  water 
for  domestic  use  to  be  supplied  direct  into  the 
town  and  such  power  as  might  be  needed  for 
electric  lighting  and  other  commercial  and  manufactur- 
ing uses.  The  water  was  to  be  brought  down  in  a 
canal  to  a  point  outside  the  town  limits  and  there  con- 
tained in  a  reservoir.  Water  for  domestic  use  to  be 
supplied  direct  into  the  mains  of  the  town  and  enough 
head  secured  at  the  reservoir  to  drive  dynamos  for 
electrical  energy. 

The  scheme  of  Mr.  Jenison  was  never  carried  out,  as 
his  contract  with  the  town  lapsed  and  was  not  renewed. 
During  the  years  that  intervened  between  the  time  that 
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Mr.  Jenison  first  projected  the  development  of  the 
power  and  the  consummation  of  the  contract  with  the 
town,  there  were  cases  at  law  between  himself  and  the 
company  known  as  the  Kakabeka  Falls, Land  and  Elec- 
tric Company.  This  latter  company  owns  the  falls 
proper,  as  the  rights  of  Mr.  Jenison  did  not  cover  the 
water  actually  flowing  over  the  falls  and  the  land  on 
either  side.  Finally  the  atmosphere  was  cleared  of 
lawsuits  and  Mr.  Jenison  again  came  forward  with  a 
proposition  to  the  town,  but  it  did  not  reach  maturity 
and  the  Ontario  legislature  of  1902  took  away  the 
rights  of  Mr.  Jenison  to  the  water  power  and  trans- 
ferred them  to  the  town  of  Fort  William. 

The  town  was  now  in  a  position  to  deal  with  capital- 
ists and  a  bargain  was  made  with  the  Anglo-American 
Power  Company,  which  company  had  been  formed  to 
take  over  the  rights  of  Mr.  Jenison.  An  agreement 
was  entered  into  between  the  company  and  the  town, 
but  was  rejected  by  the  Legislature,  so  that  the  spring 
of  1903  saw  all  power  development  schemes  vanished, 
the  town  in  possession  of  the  right  to  develop  the  rap- 
ids above  the  falls  but  not  in  a  position  to  do  the  work 

as  a  municipality. 
The  Kakabeka 
Falls,  Land  and 
Electric  Company 
s  in  reality  the 
Clergue  people  of 
Sault  Ste.  Marie 
lame.  In  1886  the 
land  on  both  sides 
of  the  river  at  the 
lal's  was  acquired 
by  E.V.Douglass, 
of  Philadelphia, 
for  a  long  time 
president  of  the 
Clergue  compan- 
ies. It  now  seem- 
ed to  be  up  to  Mr. 
Clergue  to  make 
a  move  and  during 
the  past  summer 
he  came  to  the 
town  with  a  pro- 
position, asking  the  right  to  deliver  power  in  the 
town.  This  has  been  granted  but  no  further  move 
has  been  made  by  Mr.  Clergue.  The  two  com- 
panies that  fought  so  long  have  merged  their  interests 
and  the  town  has  agreed  to  relinquish  its  rights  to 
the  power  provided  the  companies  will  proceed  with 
development.  The  canal  idea  of  Mr.  Jenison  has  been 
abandoned  and  the  development  will  be  made  at  the 
falls  and  the  energy  transmitted  to  the  town.  The 
company  has  agreed  to  furnish  the  town  with  power  at 
$18  per  horse  power  per  annum  in  return  for  the  use  of 
the  streets. 

It  will  be  seen  that  in  every  move  made  for  the  deve- 
lopment of  this  splendid  water  power  the  town  of  Fort 
William  has  been  ready  to  join  heartily,  the  main  fact 
ever  being  before  the  people  that  development  is  what  is 
needed,  by  whom  the  people  are  not  concerned.  The 
latest  move  was  made  by  Mr.  Clergue.  Just  who  will 
make  the  next  is  not  now  known. 


An  advertisement  in  the  Electpical  News  brink's  results. 
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Wonder  is  being  expressed  at 

Wireless  Telegraphy,    the  dropping  OUt  of  sight  of  Mr. 

Marconi  and  his  trans-Atlantic 
and  trans-Continental  wireless  telegraph  projects.  A 
year  a^o  the  chief  topic  of  discussion  in  and  out  of  the 
press  was  Mr.  Marconi  and  his  alleged  wonderful  dis- 
covery. For  months  past  we  have  heard  little 
about  the  man  or  his  projects.  Is  this  silence 
ominous  of  work  being  quietly  done  by  the  inventor 
towards  the  perfecting  of  his  system  for  commercial 
use  at  an  early  date  ?  Or  does  it  mean  that  unlooked 
for  and  perhaps  insurmountable  difficulties  have  been 
encountered  ? 


"  We  turn  out  thirty  five  ma- 
Brltish  vs.  American   „u-   „        a  j       it    •  /- 

Methods  chines  a  day  and  sell  in  Great 

Britain  ten  thousand  machines  a 
year,"  remarked  the  representive  of  a  large  United 
States  manufacturing  concern  the  other  day.  When 
the  writer  began  to  catechise  him  with  the  object  of 
learning  what  induced  the  Britishers  to  pass  by  the 
home  manufacturer  in  tavor  of  the  foreigner,  he  was  told 
that  it  was  not  because  ot  the  advantage  of  cheapness, 
as  the  price  asked  for  the  machines  made  in^the  States 
was  as  high  as  that  of  the  British  made  machines. 
The  American  manufacturer's  advantage  was  said  to 
principally  lie  in  two  things: —  freedom  from  every- 
thing in  the  form  of  red  tape  in  his  manner  of  doing 
business  and  greater  perfection  in  shop  methods  in  the 
direction  of  cheapening  production.  The  American 
manufacturer  has  been  driven  by  the  high  price  of  labor 
to  devote  much  thought  to  means  of  accomplishing 
as  much  as  possible  by  means  of  machinery,  thereby 
reducing  human  instrumentality  to  a  minimum.  As  a 
result  it  is  claimed  that  cost  of  production  has  been  so 
reduced  as  to  far  more  than  offset  the  advantage  of 
cheap  labor  enjoyed  by  the  British  manufacturer. 
The  fact  that  in  an  American  manufacturing  establish- 
ment six  weeks  were  spent  on  the  drawings  of  a  machine 
which  sells  at  $30,  with  the  object  of  devising  means 
whereby  a  flange  might  be  placed  on  the  end  instead 
of  on  the  side,  thus  enabling  the  parts  to  he  put  through 
without  re-setting  the  planers,  will,  serve  .to  illustrate 
the  care  exercised  in  the  drawing  office.  In  this  case 
no  one  will  question  the  wisdom  of  the  exenditure  of 
$150  to  discover  means  of  eflfecting  a  saving  for  all 
time  in  the  manufacture  of  even  a  low  priced  machine, 
the  production  of  which,  however,  runs  into  thousands. 


Almost  every  day  sees  some  device 
Tiolley  Catchers.  or  other  brought  forward  to  mini- 
mize time  or  to  lessen  cost,  and  of 
these  one  which  promises  to  come  into  extended  use  is 
the  trolley  catcher  for  street  cars.  Anybody  who  has 
stood  at  a  city  corner  and  watched  a  pole  get  loose 
among  the  overhead  work  will  realize  the  large  possi- 
bilities of  a  lovely  tangle  which  it  offers.  No  wonder 
that  the  conductor  leaves  change  unmade  and  fares 
half  paid  and  hustles  for  his  trolley  rope.  Almost  a 
worse  wreck  is  the  result  of  a  trolley  run  off  when  the 
car  is  making  time  on  a  free  stretch  of  track.  The 
first  machines  brought  out  to  overcome  this  difficulty 
were  but  partially  effective,  in  that  they  did  not  act 
until  the  pole  and  wheel  had  risen  some  fifteen  inches  or 
so  above  the  wire.  While  this,  of  course,  was  a  great 
improvement  over  allowing  it  to  rise  to  the  full  extent 
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of  the  spring  and  pole, it  still  allowed  it  to  project  enough 
to  present  quite  large  possibilities  of  trouble.  The 
natural  step  after  these  devices  had  showed  that  there 
was  a  field  for  such  an  instrument  was  to  design  appar- 
atus which  not  only  would  prevent  the  trolley  wheel  and 
pole  from  rising  but  a  few  inches  above  the  wire,  but 
which  would  go  farther  and  pull  them  down  below  it. 
The  result  of  these  efforts  has  been  ihe  placing  on  the 
market  of  several  machines  which  accomplish  this  re- 
sult, and  thus  leave  the  conductor  perfectly  free  at  all 
times  to  attend  to  his  passengers.  Not  only  this, 
as  it  is  perfectly  obvious  that  he  cannot  at  all  times 
be  looking  after  his  pole,  it  prevents  damage  from  run 
offs  at  unexpected  points,  which  must  occasionally  oc- 
cur on  even  the  best  of  systems.  Most  of  the  designs 
now  on  the  market  are  reset,  after  the  machine  has 
pulled  the  trolley  down,  by  hand,  but  at  least  one  type 
uses  compressed  air  for  this  purpose.  They  are  a  com- 
paratively cheap  form  of  insurance  against  not  only  the 
actual  damage  to  the  overhead  equipment  and  the  roll- 
ing stock,  but,  what  in  some  cases  is  almost  worse, 
interruptions  to  the  schedule,  which  will  doubtless  lead 
many  managers  to  include  them  as  part  of  their  stand- 
ard car  equipment. 


The  name  of  Niagara  Falls  is 
Niagara  Falls  Power,  world  wide  not  only  for  its  scenic 
properties,  but  also  as  being  the 
seat  of  the  largest  electrical  and  hydraulic  power 
developments  known  to-dav.  These  up  to  the  present 
are  practically  all  on  the  United  States  side  of  the  river, 
but  those  under  way  and  projected  on  the  Canadian 
side  will,  when  completely  developed,  amount  to  a 
much  greater  total.  There  are  at  present  three  com- 
panieswhich  have  been  granted  franchises,  the  Canadian 
Niagara  Power  Company,  the  Ontario  Power  Company , 
and  the  Toronto  and  Niagara  Power  Company,  all  of 
which  are  now  actively  engaged  on  the  work  of  getting 
their  respective  installations  built  and  in  order.  The 
Canadian  Niagara  Power  Company  is  adopting  the 
same  plant  design  as  that  used  by  the  Niagara  Falls 
Power  Company  on  the  New  York  side,  namely, 
vertical  generators  and  turbines,  with  a  wheel  pit  and 
a  tunnel  tail  race.  The  charter  allows  a  total  develop- 
ment of  100,000  horse  power.  The  units  will  be  7,500 
k.w.  three  phase,  12,000  volts,  and  are  being  manu- 
factured by  the  General  Electric  Company.  It  will 
thus  be  seen  that  they  are  j  st  twice  the  size  of  those 
across  the  river,  and  that  they  further  differ  in  voltage 
and  number  of  phases,  the  first  installation  being 
3,750  k.w.,  2,200  volth,  and  two  phase.  The  capital 
interested  in  the  two  companies  is  virtually  the  same. 
The  Ontario  Power  Company,  on  the  other  hand,  are 
adopting  a  somewhat  dif?erent  pi  an,  in  that  their  power 
house  will  be  down  at  the  river  bank,  the  water  reach- 
ing it  through  steel  penstocks  andilumes.  This  means 
that  the  wheels  and  generators,  the  latter  of  which  will 
be  of  Westinghouse  manufacture,  will  both  be  hori- 
zontal. Their  franchise  allows  a  development  not 
exceeding  150,000  horse  power.  The  last  company  to 
enter  the  field,  the  Toronto  and  Niagara,  is  composed 
mainly  of  Toronto  interests,  who  are  also  identified 
with  the  electric  lighting  and  railway  companies  in  that 
city.  They  will  use  the  submerged  wheel  pit  form  of 
construction,  similar  to  that  of  the  Canadian  Niagara 
Power  Company,    with   a  tunnel   tail  race  emptying 


under  the  Horseshoe  falls.  The  power  house  will  be  on 
the  normal  Park  level,  which  means  vertical  wheels 
and  generators.  The  franchise  allows  a  total  installa- 
tion of  125,000  horse  power.  The  units  will  be  about 
8,000  k.w.  three  phase,  12,000  volts,  and  will  be  of 
General  Electric  design.  It  will  be  seen  from  the 
foregoing  that,  when  everything  on  the  Canadian  side 
has  been  developed  to  the  limits  of  the  present  charters, 
there  will  be  some  375,000  horse  power  available.  The 
capacity  which  the  Niagara  Falls  Power  Company,  the 
largest  on  the  American  side,  will  have  developed  in 
the  near  future  is  but  slightly  over  100,000  horse 
power. 


We  print  elsewhere  In  this  issue 
Single  PKase  Tracticn.  a  letter  from  the  United  States 

consul  at  Berlin,  Germany,  com- 
menting upon  a  car  equipped  with  an  experimental  set 
of  single  phase  motors,  and  which,  according  to  the 
information  he  gives,  has  proved  an  entire  success. 
Another  somewhat  more  detailed  account  has  come  to 
our  notice,  in  which  it  is  stated  that  the  motor  possesses 
a  large  air  gap,  notwithstanding  which  the  power 
factor  is  extremely  good,  that  it  has  an  extremely  large 
starting  torque,  behaving  much  as  a  series  wound 
direct  current  machine,  and  that  speed  regulation  is 
accomplished  without  the  use  of  rheostats.  If  the 
claims  made  for  the  apparatus  are  borne  out  by  ex- 
perience the  designers  and  builders  have  at  last  solved 
a  problem  which  has  been  worked  on  for  many  years  by 
several  of  the  most  eminent  electrical  firms,  both  on 
this  continent  and  in  Europe. 


The  main  advantage  of  an  alternating  current  motor 
is  that  it  allows  the  transmission  of  power  at  a  high 
potential,  possible  only  with  alternating  current 
generators,  owing  to  the  absence  of  commutators,  and 
the  consequent  decrease  in  the  cost  of  copper,  and  uses 
that  power  without  the  necessity  of  installing  revolving 
apparatus,  such  as  the  rotary  converter  or  motor 
generator  set.  These  equipments,  necessary  adjuncts 
of  an  alternating  transmission  and  direct  current 
motors,  are  not  only  costly  to  install  but  annually 
require  a  large  outlay  for  maintenance  and  operation. 
It  may,  of  course,  be  necessary  in  an  alternating  curr2nt 
motor  system  to  install  static  transformers,  depending 
on  whether  or  no  the  motors  can  be  wound  to  receive 
the  line  potential  direct,  but  even  if  necessary  they  are 
much  less  costly  than  rotary  apparatus,  and  require  but 
a  fraction  of  the  attention.  Another  most  desirable 
feature  of  the  alternating  motor  is  the  elimination  of  the 
commutator,  a  most  fertile  source  of  repair  bills, 
besides  limiting  the  potential  at  which  motors  can  be 
successfully  operated,  of  at  any  rate  the  direct  current 
type,  to  about  600  volts,  which  is  practically  universal 
practice  to-day. 


The  main  point  which  has  hitherto  retarded  the 
alternating  motor  in  its  application  to  traction  work  is 
that  both  the  synchronous  and  induction  types,  multi- 
phase or  single  phase,  are  essentially  constant  speed 
machines,  like  the  direct  current  shunt  wound  motor. 
Thus  they  do  not  possess  that  great  characteristic  of  the 
series  direct  current  machine  which  makes  it  so 
eminently  suitable  for  traction  work,  namely,  varying 
field  strength  with  varying  loads,  ami  the  consequent 
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lart^c  iiKToase  in  toiLiue  lor  Init  a  small  increase  in 
current.  In  fact,  botli  single  phase  and  mnltiphase 
synchronous  and  sini;le  phase  induction  motors  are 
notoriously  deficient  in  starting  torque,  a  point  in  which 
the  direct  current  series  motor,  as  constructed  to-day, 
excels.  Further,  traction  work,  which  is  a  most 
exacting  service,  requires  for  mechanical  reasons  a 
machine  with  considerably  more  air  gap  than  is  usual 
in  stationary  alternating  induction  motor  work.  This 
means,  unless  otherwise  compensated  for,  a  most 
ditVicult  problem,  that  there  is  going  to  be  a  consider- 
able decrease  in  the  power  factor,  with  an  accompany- 
ing increase  in  the  heating  and  losses  in  all  the 
apparatus  concerned,  generators,  motors  and  trans- 
formers, besides  which  the  line  drops  will  be  heavier. 

On  the  other  hand,  the  single  phase  series  moior, 
equipped  with  a  commutator  similarly  to  direct  current 
apparatus,  possesses  starting  torque  and  other  desir- 
able characteristics  to  practically  the  same  extent  as 
the  latter,  while  still  allowing  the  elimination  of  the 
rotary  converter  equipment.  It  is  true  that  the  retain- 
ing of  the  commutator  is  far  from  being  a  desirable 
feature,  but  it  is  stated  that,  in  the  Westinghouse 
motor  ot  this  type,  now  being  built  for  the  Baltimore 
and  Annapolis  road,  the  commutation  is  fully  equal  to 
that  of  the  best  direct  current  apparatus  on  the  market 
to-day.  We  are  not  informed  as  to  the  specific  type  of 
machine  referred  to  in  Mr.  Mason's  letter,  but  presum- 
ably, if  a  commutator  has  been  employed,  satisfactory 
means  have  been  found  to  overcome  sparking.  In 
addition  to  the  points  mentioned  in  the  foregoing,  the 
single  phase  machine  has  the  additional  advantage  over 
any  of  the  multiphase  types  of  requiring  but  one  trolley 
wire,  the  rails  being  used  as  a  return.  This  removes 
the  difficulty  of  adjacent  trolley  wires  with  a  high 
potential  between  them,  and  simplifies  the  problem  of 
current  collecting  devices.  Besides  this,  the  wiring  and 
controlling  apparatus  is  somewhat  more  simple  for 
single  than  for  multiphase  work. 

It  will  thus  be  seen  that  a  single  phase  railway 
motor,  possessing  the  necessary  characteristics,  is  a 
most  desirable  piece  of  apparatus,  and  one  which  will 
find  awaiting  it  an  enormous  field,  not  only  ready  but 
anxious  to  be  exploited. 

MEETING  OF  THE  ELECTRICAL  SECTION. 

The  recently  formed  Montreal  Electrical  Section  of 
the  Canadian  Society  of  Civil  Engineers  held  an  inter- 
esting* meeting  in  their  rooms  on  November  19th.  Dr. 
R.  B.  Owens,  President  of  the  Section,  was  in  the  chair, 
and  there  were  present  about  125  members  and  others 
interested. 

The  first  paper  was  read  by  Mr.  Paul  M.  Lincoln,  of 
Pittsburg,  Pa.,  late  electrical  engineer  for  the  Niagara 
Falls  Power  Company,  the  subject  being  a  comparison 
between  the  application  of  A.  C.  and  D.  C.  currents  to 
electric  railways,  with  special  application  to  the  single 
phase  svstem  used  by  the  Westinghouse  Electric  & 
Manufacturing  Company  on  the  Washington,  Balti- 
more &  Annapolis  Railway  System. 

The  paper  was  very  interesting,  giving  very  complete 
date  as  to  the  relative  costs  both  of  installation  and 
operation,  and  also  a  complete  description  of  the  meth- 
od used  and  the  apparatus  needed  in  a  single  phase 
railway  system. 


The  second  paper  was  read  by  Mr.  A.  H.  Armstrong, 
of  Schenectady,  N.  Y.,  and  was  a  comparison  between 
the  advantages  of  electricity  and  steam  in  the  operation 
of  trunk  line  railroads.  The  paper  compiled  in  a  very 
concise  way  by  means  of  diagrams  an  amazing  amount 
of  data  and  showed  very  clearly  what  economy  could 
be  expected  by  the  application  of  electricity  to  heavy 
train  loads  under  various  conditions. 

Prefessor  L.  A.  Herdt's  paper  having  been  printed, 
was  taken  as  read,  and  was  descriptive  af  some  Euro 
pean  railroads  now   employing,  with  more  or  less  suc- 
cess, the  alternating  current. 

The  papers  showed  what  an  immense  amount  of  time 
and  thought  had  been  given  to  the  subject  by  the  lead- 
ing manufacturers  of  this  country,  and  placed  things  in 
such  a  light  as  to  show  how  important  it  is  for  new 
companies  to  consider  carefully  the  advantages  of  the 
new  systems  and  their  successes  already  achieved,  be- 
fore deciding  on  how  their  roads  will  be  equipped.  The 
discussion  was  interesting  and  general.  Many  ques- 
tions of  interest  were  asked  and  answered;  and  the  gen- 
eral feeling  of  the  meeting  seemed  to  be  that  the  even- 
ing had  been  a  profitable  one,  especially  as  throwing 
considerable  light  on  some  of  the  most  important  ques- 
tions of  the  day. 

For  subsequent  meetings  papers  on  the  following  sub- 
jects are  promised  :  January  7,  "The  Relative  Cost  of 
Producing  Power  by  Steam  and  by  Water  under  Dif- 
ferent Conditions;"  February  11,  "Recent  Develop- 
ments in  Electric  Illumination;"  March  18,  The  Use  of 
Electricity  on  Canals;"  April  17,  Power  Station  Design 
and  Operation  as  Affected  by  Recent  Adances  in  the 
Design  of  Turbo-EUctric  Machinery."  Mr.  W.  A.  Duff, 
of  the  Canadian  Westinghouse  Company,  is  secretary 
of  the  Electrical  Section. 


IMPROVEMENTS  TO  STREET  RAILWAY 
PLANT. 

The  Toronto  Street  Railway  Company  are  making 
some  important  improvements  and  additions  to  their 
power  house  for  the  purpose  of  providing  increased 
power.  They  have  recently  installed  two  new  Babcock 
and  Wilcox  boilers  of  a  rated  capacity  of  520  h.p.  each 
working  under  a  steam  pressure  of  160  pounds.  Two 
more  boilers  of  same  type  and  capacity  are  now  being 
installed,  and  arrangements  have  been  made  to  install 
four  more  without  delay.  When  the  proposed  additions 
to  the  boiler  plant  are  completed  the  company  will  have 
a  total  boiler  capacity  of  9,860  horse  power,  capable  of 
carrying  an  overload  of  filty  per  cent.  The  company 
are  also  installing  two  Laurie  cross-compound  hori- 
zontal Corliss  engines  of  i ,600  h.  p.  each,  direct  con- 
nected to  two  850  k.w.  C.G.E.  generators.  They  are 
remodelling  the  switchboard  and  spending  about  $80,- 
000  on  new  feed  wires. 

In  a  new  building  70x130  feet  a  storage  battery  plant 
to  help  out  during  the  hours  of  heavy  traffic  is  being 
installed.  It  consists  of  276  cells,  of  the  Chloride 
Accumulator  type,  of  3,000  ampere  hours  capacity,  and 
is  being  installed  by  the  Canadian  General  Electric 
Company,  Canadian  representatives  of  the  Electric 
Storage  Battery  Company,  of  Philadelphia.  In  the 
installation  of  this  battery  and  other  improvements  in 
contemplation,  the  company  hav  in  view  the  utilization 
of  Niagara  power  upon  the  completion  of  the  works  of 
the  Toronto-Niagara  Power  Company. 
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TORONTO  ELECTRICAL  ENGINEERS. 

The  Toronto  branch  of  the  American  Institute  of 
Electrical  Engineers  have  held  several  interesting  nieet- 
ngs,  at  which  papers  were  presented  and  discussed. 
On  Friday  evening,  December  ith,  Mr.  James  Kynoch, 
chief  engineer  of  the  Canadian  General  Electric  Com- 
pany, will  deliver  an  address  on  the  Soulanges  Canal 
The  meetings  are  held  in  the  Engineers'  club  rooms, 
96  King  Street  West,  on  the  second  Friday  in  each 
month.  The  president  of  the  Toronto  branch  is  Mr. 
J.  A.  Kammerer  and  the  secretary  Mr.  R.  T.  Mackeen. 

ELECTRIC  LIGHT  INSPECTION. 

The  Inland  Revenue  Department  of  Canada  have  is- 
sued a  report  covering  the  inspection  of  electric  light 
during  the  year  ended  June  30,  1903.  The  fees  for 
the  inspection  of  meters  were  $19,739-75.  as  compared 
with  $16,373.75  for  the  preceding  year.  For  registration 
of  companies  there  was  received  $4,155,  making  a  tot- 
al revenue  of  $23,894.75.  The  expenses  of  inspection 
were  $8,005.74.  The  sum  of  $1 ,939.05  was  expended 
on  standard  instruments,  leaving  a  net  revenue  of  $13,- 
454.96.  It  will  thus  be  seen  that  notwithstanding  the 
reduction  in  the  annual  registration  fees  which  was  made 
on  July  I,  1902,  the  service  is  self-sustaining. 

There  were  presented  for  inspection  16,085  meters, 
15,933  of  which  were  accepted  as  coming  within  the 
error  tolerated  by  law  ;  124  were  rejected,  and  28  were 
verified  after  first  rejection.    The  details  follow  : 


Districts. 

Number  Presented. 

Verifinl  as  com- 
ing  within  the 
error  tolerated 
by  law. 

Rejected. 

Verified 
after  First 
Rejection. 

u 

V 

u 

0 

y 

a 

Slow. 

Unsound.  1 

s 

Slow. 

Correct. 

Fast. 

Slow. 

Belleville  

341 

663 
808 
3,854 
1.943 
3.b7» 
969 
148 
212 
60 

673 

727 

86 

633 
1,105 

185 
16,085 

15' 
229 
246 

223 
432 
2,219 
306 

44 
211 

25 

243 
568 
19 

333 
89 
60 

83 
200 
241 
428 
729 
1,018 
610 

36 

107 
234 

112 

3,185 

735 
400 

53 
63 

15 
I 

I 

I 

16 

21 

I 

2 
31 
3 

Quebec  

3 

13 

5 

I 

Thiee  Rivers  

13 
18 
75 
25 
75 
16 
45 

22 
249 

57 

41 
225 
1,000 

80 

5 

4 

St.  John  

Halifax  

I 

3 
17 
I 

Charlottetown  

Vancouver  

Totals  

5,398 

3,772 

6,762 

18 

60 

~46 

7 

14 

7 

There  were  registered  under  the  Electric  Light  In- 
spection Act  during  the  year  324  companies,  an  increase 
of  9  companies  over  the  previous  year.  Estimating 
that  one  arc  lamp  is  equal  to  ten  incandescents,  there 
were  in  use  on  June  30,  1903,  the  inquivalent  to  1,350,- 
283  incandescents,  an  increase  over  the  previous  year  of 
236,487  incandescents. 


SOME  INTERESTING  TESTS. 

At  the  up-town  plant  of  the  McClary  Manufacturing 
Conpany,  London,  Ont.,  some  interesting  tests  are  be- 
ing conducted  by  Mr.  R.  J.  Parke,  of  Toronto,  to  as- 
certain whether  the  wast  heat  from  the  enamelling  ov- 
ens can  be  utilized  to  generate  steam  to  operate  the 
factory.  The  temperature  of  escaping  gases  is  about 
2,000  degrees  Fahrenheit,  and  it  is  believed  that  it  will 
be  found  possible  to  employ  the  waste  energy  for  the 
purpose  stated.  Should  the  results  of  the  tests  prove 
satisfactory,  the  necessary  boilers  will  be  installed. 


In  this  connection  it  may  be  stated  that  the  McCiary 
Manufacturing  Company  have  just  completed  the  erec- 
tion of  new  works  costing  $250,000,  with  an  independ- 
ent electric  power  plant  which  cost  $35,000.  The 
location  is  on  the  Thames  river,  about  one  and  one-half 
miles  east  of  the  main  works  in  the  city  of  London. 
The  electric  plant  was  designed  and  installed  under  the 
supervision  of  Mr.  Parke,  and  it  is  claimed  that  the 
power  house  as  a  whole  is  one  of  the  most  modern  and 
complete  independent  stations  in  Canada.  In  a  later 
issue  it  is  hoped  to  present  a  full  description. 


ACETYLENE  GAS  EXPLOSIONS. 

Two  explosions  of  acetylene  gas  machines,  with  ser- 
ious results,  occurred  during  the  past  month.  By  the 
explosion  at  the  Lozar  House,  Ridgetown,  Ont.,  one 
person  was  killed,  while  the  second  explosion,  at 
Kippen,  Ont.,  destroyed  St.  Andrew's  church  and  in- 
jured five  persons.  It  is  feared  that  the  pastor.  Rev. 
Mr.  McLennan,  may  lose  his  sight.  The  fine  new 
brick  edifice  was  rent  and  torn  as  if  by  an  earthquake. 
The  floor  bulged  up  and  the  walls  collapsed.  The  con- 
gregation was  enjoying  a  social  and  the  disaster  came 
without  warning.  During  the  supper  an  odor  of  escap- 
ing gas  was  detected  a  moment  before  the  explosion. 
The  pastor  and  caretaker  rushed  to  the  cellar  to  shut 
off  the  gas  supply  and  were  just  approaching  the  gen- 
erator when  the  gas  was  ignited.  It  is  not  known 
definitely  whether  the  explosion  was  due  to  the  care- 
lessness and  negligence  of  those  having  charge  of  the 
machine  or  whether  it  was  purely  accidental. 

The  Queen's  Hotel  at  Pilot  Mound,  Man.,  was  on 
November  30th  destroyed  by  fire,  said  to  have  been 
caused  by  the  gas  machine  blowing  up.  A  fourth  ex- 
plosion occurred  in  an  hotel  at  Cornwall,  Ont.,  but 
fortunately  without  serious  results. 


SPARKS. 

Good  advertising  is  the  path  finder  tor  all  who  seek  success  in 
business. 

"Wire  for  us  and  we  will  wire  for  you  "  is  Ihe  latest  bulletin 
board  catch  phrase  used  by  a  New  York  electrical  fixture  man. 

A  branch  office  of  the  Provincial  Boiler  Inspectors  Depart- 
ment has  been  opened  in  Vancouver,  B.  C,  with  Mr.  George  O. 
Madigan  in  charge. 

The  by-law  authorizing  the  purchase  of  the  electric  light  plant 
by  the  town  of  Wlngham,  Ont.,  from  Mr.  Walter  Green,  for  the 
sum  of  $28,000,  was  carried  by  a  large  majority  on  November 
loth. 

A  dispatch  from  Chatham,  N.  H.,  under  date  of  November 
qth,  said  :  "  During  a  heavy  snowstorm  yesterday  the  snow 
pressed  down  the  electric  light  wires  on  the  telephone  wires  and 
the  whole  telephone  system  was  put  out." 

Ironsides,  Rennie  &  Camptjell,  contractors  for  the  tunnel  for 
the  Vancouver  Power  Company  between  Lakes  Beautiful  and 
Coquitlam,  B.  C,  have  just  purchased  six  powerful  drills,  known 
as  the  Rand  Giant  and  having  cylinder  diameters  of  3  5-8  inches. 
These  drills  are  operated  by  an'air  compressing  plant. 

The  city  council  of  Stratford,  Ont.,  has  signed  an  agreement 
with  the  Stratford  Railway  Company.  The  company  arc  given 
a  fifty  year  franchise,  exemption  from  taxation  for  twenlj'  years, 
and  the  right  to  furnish  light  and  power.  Running  rights  are  to 
be  granted  to  other  radial  railways  in  the  city,  and  the  city  ser- 
vice is  to  be  completed  and  in  operation  by  December  31st,  1904. 

The  new  factory  of  the  Shewin-Williams  Paint  Company,  in 
!\!ontreal,  is  to  be  operated  py  electric  power,  for  which  pin  pose 
two  Westinghouse  alternating  current  generators  of  75  and  i  35 
kilowatt  capacity  respectively  will  be  installed  in  a  separate 
power  house  103  x  172  feet.  There  will  be  two  Corliss  engines 
of  1 30  and  200'  horse  power. 
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I    (,)Li;STIONS  AND  ANSWERS  | 

1.  When  paralleling'  two  generators,  one  carrying  a 
lighting  load  and  the  other  induction  motors,  we  un- 
derstand that  the  combined  load  will  have  a  different 
power  factor  trom  either  of  the  others.  Will  you 
please  tell  us  whether  this  power  factor  is  higher  or 
lower  than  the  others,  also  will  it  be  the  same  on  both 
generators  ? 

.Ans. — The  resultant  power  factor  obtained  from  the 
combination  or  parelling  of  two  circuits  of  different 
power  factors  will  be  intermediate  between  the  two, 
that  is,  higher  than  the  lower  and  lowtr  than  the  high- 
er one.  How  much  it  will  differ  from  each,  of  course, 
depends  on  their  respective  values,  and  also  on  the  re- 
lative amounts  of  energy  in  the  two  circuits.  The  pow- 
er factors  of  the  loads  on  the  two  generators  depend 
upon  the  field  excitations  and  the  driving  powers,  they 
may  be  the  same  or  they  may  be  different,  according 
to  the  adjustments  made  by  the  attendant. 


2.  Will  you  send  explanations  of  the  following  terms 
either  by  letter  or  through  your  paper  :  (a)  "Three- 
ph^se"  as  applied  to  machines,  distingushing  between 
three-phase  and  two-phase,  (b)  Also  what  is  the  differ- 
ence between  a  three-phase  and  a  six-phase  machine  ? 
(c)  Again,  what  does  S.K.C.  stand  for  as  applied  to  ma- 
chines and  transformers?  (d)  How  does  a  booster  raise 
the  voltage  on  a  line?  (e)  Suggest  a  means  of  using  a  1 10 
volt  D.C.  generator  (used  for  lighting  purposes)  to  do 
electro-plating,  (f)  Will  you  please  give  atable  showing 
the  average  weight  per  1,000  feet  of  rubber  covered  and 
weather-proof  wires?  I  have  tables  of  the  weight  of 
cotton-covered  wires  but  not  for  those  above  mentioned. 

Ans. — (a)  A  single  phase  alternator  is  om  which  has 
but  one  winding,  and  thus  generates  but  one  voltage. 
This,  starting  from  zero,  rises  in  a  certain  direction  to 
a  maximum,  then  decreases  to  zero,  then  rises  again, 
but  in  the  opposite  direction,  and  finally  falls  to  the  or- 
iginal zero  point.  The  complete  round  or  series  of  op- 
erations is  called  a  cycle.  Now,  if  two  of  these  ma- 
chines were  mechanically  coupled  together  so  that  the 
maximum  voltage  of  one  was  generated  just  a  quarter 
of  a  cycle  after  that  of  the  other,  the  two  potentials 
would  be  in  what  is  called  two  phase  relation.  Similar- 
ly, if  three  machines  were  rigidly  joined  so  that  their 
three  E.  M.  F.'s  attained  their  maximums  each  one- 
third  cycle  behind  the  one  preceeding  it,  their  voltage 
would  have  what  is  called  a  three  phase  relation  to  each 
other.  But  it  is  unnecessary  to  have  two  or  three  se- 
parate machines,  as  the  case  may  be,  as  the  relative  po- 
sition of  two  or  more  E.  M.  F.'s  can  be  maintained  by 
placing  the  two  or  three  windings  in  one  frame,  they 
being  spaced  so  as  to  produce  the  phase  relations  de- 
sired. Such  a  machine  is  then  a  two  phase  or  three 
phase  generator,  according  to  the  method  of  winding 
employed,  and  is  obviously  cheaper  and  less  complicat- 
ed than  separate  units.  Besides  uniting  the  frames,  it 
is  found  that  it  is  also  practicable  to  unite  the  various 
leads  and  so  the  six  leads  from  three  single  phasers 
are  joined  to  make  three  leads  for  a  three  phaser.  It 
is  also  practicable  to  unite  two  of  the  four  wires  which 
would  come  from  two  single  phasers,  and   thus  they 


also  are  sometimes  opeiated  with  three  leads  only, 
(b)  Similarly  to  the  above,  a  six  phase  machine  is  one 
giving  six  potentials,  each  one-sixth  of  a  cycle  behind 
the  other.  It  is  a  system  employed  practicall}'  only 
with  rotary  converters,  and  even  then  the  generating 
system  is  either  two  or  three  phase,  being  turned  into 
six  phase  by  means  of  static  transformers,  (c)  The  let- 
ters "S.  K.  C."  are  the  distinguishing  device  or  trade 
mark  used  by  the  Stanley  Electrical  Mfg.  Company  to 
distinguish  its  product  from  the  various  other  goods 
on  the  market.  They  are  the  first  letters  in  the  names 
of  three  ot  that  company's  well  known  engineers,  men 
who  practically  organized  it,  namely,  Messrs.  Stanley, 
Kelley  and  Chesney.  (d)  By  being  connected  in  series 
with  one  side  of  the  circuit  to  be  boosted,  so  that  its 
potential  is  added  to  that  of  the  main  generator  or 
transformer,  (e)  The  method  to  be  adopted  depends 
very  much  on  the  articles  to  be  plated.  You  can 
use  a  rheostat  in  series  with  the  bath  to  keep  the  cur- 
rent within  the  required  limits  ;  it  you  have  two  or 
more  baths  taking  the  same  amount  of  current  they 
can  be  run  in  series,  which  will  tend  to  reduce  the  rheo- 
static  capacity  required.  Again,  you  might  run  the 
armature  at  a  slow  speed,  and  connect  the  fields  in  par- 
allel if  there  is  more  than  one  field  coil,  or,  if  the  ar- 
ticles to  be  plated  are  small  you  can  run  the  machine  at 
normal  voltage  and  use  a  few  incandescent  lamps  as  a 
rheostat,  (f)  The  following  are  average  weights  per 
1,000  feet  of  the  more  common  sizes  of  wires.  For  a 
complete  list  write  any  manufacturer. 


Standard 

Slow  Burning; 

Rubber 

Gaug-e. 

Weatherproof. 

Weatherprooi 

Covered. 

No.  4 

145 

180 

180 

6 

95 

130 

130 

8 

65 

85 

90 

10 

40 

60 

55 

1 2 

28 

40 

40 

14 

t8 

33 

30 

4.  Can  an  induction  motor  be  used  as  a  generator,  or 
are  they  ever  run  that  way  ? 

Ans. — An  induction  motor  can  be  used  as  a  generat- 
or if  excited  by  some  other  alternating  current  circuit, 
which  may  or  may  not  be  of  the  same  frequency  as  that 
for  which  the  motor  is  built.  It  cannot  be  excit:d  from 
a  direct  current  circuit,  nor  will  it  excite  itself.  This 
method  of  operation  is  not  by  any  means  a  standard 
one,  though  it  is  sometimes  used  in  case  ot  necessity. 
If  it  is  desired  to  provide  emergency  generator  capa- 
city, to  be  used  normally  as  motors  but  installed  so  that 
they  can  be  coupled  up  if  necessary  to  some  prime 
mover,  the  synchronous  type  is  selected.  Machines  of 
this  form  with  exciter  and  switchboard  are  perfectlj- 
self-contained  and  can  be  used  with  perfect  satisfaction 
as  either  generators  or  motors,  whereas  the  operation 
of  the  induction  type,  as  advised  above,  requires  some 
other  alternating  circuit  for  excitation,  which  is  not  al- 
ways available  in  emergencies. 


4.1s  not  an  induction  motor  a  constant  speed  machine, 
the  same  as  a  synchronous  motor  ? 

Ans. — Both  synchronous  and  induction  motors  are 
often  spoken  of  as  being  constant  spe.d  machines, 
compared  with  direct  current  apparatus,  merely  to  in- 
dicate that  they  cannot  attain  any  abnormal  speed  or 
run  away,  as  is  possible  with  shunt  wound  in  direct 
current  machines  if  the  field  gets  weakened,   or  with 
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the  series  wound  type  if  the  load  gets  too  light.  The 
synchronous  motor  makes  absolutely  the  same  number 
of  revolutions,  in  any  given  period,  as  that  made  by  the 
generator  running  it,  providing  they  have  the  same 
number  of  poles.  If  not,  the  products  of  the  number 
of  poles  and  the  number  of  revolutions  of  the  two 
machines  will  be  absolutely  the  same,  and  so,  as  long 
as  the  generator  speed  is  kept  constant,  that  of  the 
synchronous  motor  will  be  absolutely  constant  also. 
On  the  other  hand,  the  induction  motor  runs  on  the 
average  from  i  to  4  per  cent,  slower  than  synchronism, 
depending  on  the  size,  design  and  load.  That  is,  like 
the  shunt  wound  direct  current  motor,  it  slows  down 
slightly  as  the  load  gets  greater,  and  speeds  up  if  it  be 
decreased. 

5.  What  is  the  size  of  the  engine  required  to  drive 
a  given  size  of  dynamo  ? 

Ans. — We  do  not  exactly  understand  your  question. 
If  you  want  to  know  the  cylinder  sizes  we  would  advise 
you  that  it  is  impossible  to  give  them  without  first 
knowing  the  size  of  the  dynamo.  If  you  want  the  re- 
lation between  the  power  of  the  two  machines  you  will 
find  that  as  a  general  rule  an  engine  of  i}4  times  the 
horse  power  of  the  dynamo  rating  in  kilowatts  will  be 
satisfactory,  that  is,  a  60  k.w.  generator  will  take  a  90 
h.  p.  engine  to  drive  it.  This  is  true  only  for  direcj 
connected  units.  For  belted  machines  you  will  require 
an  engine  approximately  10  per  cent,  larger. 


IMPORTANT  STEP  IN  ELECTRIC  TRACTION. 

Mr.  Frank  H.  Mason,  U.  S.  Consul  at  Berlm,  Ger- 
many, writes  under  date  of  August  27  as  follows  : 

"A  practical  experiment  of  the  highest  importance 
and  interest  in  the  development  of  electrical  railway 
service  is  now  in  progress  on  a  suburban  line  between 
Niederschonweide  and  Spindlersfelde,  in  the  southeast- 
ern quarter  of  Berlin.  During  the  past  week  there  has 
been  in  daily  operation  a  car  driven  by  a  new  motor, 
invented  by  a  young  Austrian  electrician  and  built  from 
his  plans  by  the  Union  Electric  Company,  of  Berlin. 
This  motor  achieves  with  apparently  entire  success 
what  has  not  been  accomplished  hitherto — at  least  not 
in  Europe — viz.,  it  propels  the  full-sized  service  car  at 
any  desirable  degree  of  speed  without  employing  any 
cumbrous  and  expensive  regulating  devices,  while  de- 
riving its  energy  from  a  single-phase  alternating  current 
of  6,000  volts,  carried  along  the  line  on  one  small  trol- 
ley wire  and  delivered  directly  to  the  motor  without 
conversion  to  a  lower  voltage  or  a  continuous  current. 

The  far-reaching  importance  of  this  demonstration — 
which  will  be  at  once  recognized  by  every  electrical  en- 
gineer— will  be  apparent  when  it  is  remembered  that 
electric  traction,  which  has  proven  so  effective  and  eco- 
nomical for  interurban  and  suburban  service,  has  met 
hitherto  some  very  serious  economic  difficulties  when 
applied  to  long  distances.  The  method  heretofore  em- 
ployed has  been  to  send  over  the  line  alternating  cur- 
rents of  high  pressure  which  are  taken  off  at  intervals 
by  sub-stations  equipped  with  step-down  converters  that 
reduce  it  to  a  continuous  current  of  low  voltage,  which 
is  fed  into  the  trolley  wire  or  third  rail  and  thus  trans- 
mitted to  the  motors  of  passing  trains.  As  already 
noted,  this  works  very  well  for  short  lines  such  as  are 
required  in  city  and  suburban  transit  and  which  are 
thronged  with  constant  traffic.     Hut  when  the  proposi- 


tion is  to  extend  the  same  practice  to  a  standard  rail- 
way, connecting  two  cities  from  100  to  300  miles  apart, 
the  cost  of  the  installation  and  working  expenses  be- 
come practically  prohibitive.  Besides  the  frequent  sub- 
stations equipped  with  transformers  capable  of  convert- 
ing the  high-voltage  alternating  current  into  a  low- 
pressure  continuous  one,  there  is  the  question  of  heavy 
copper  conductors  throughout  the  line,  and  this,  added 
to  the  fact  that  the  transformers  and  rotary  converters 
must  stand  idle  except  when  the  converted  current  is 
taken  off  an  j  used  by  some  passing  train,  has  hitherto 
rendered  the  proposition  economically  untenable. 

When  the  high-speed  experiments  were  tried  last 
year  on  the  Government  railway  line  between  Marien- 
felde  and  Zossen,  an  alternating  three-phase  current  of 
10,000  to  12,000  volts  was  carried  along  the  line  on 
three  copper  wires  and  conducted  thence  by  trolleys  to 
transformers  carried  under  the  floor  of  the  car,  whence 
it  was  transformed  to  1,150  to  1,800  volts  and  passed 
into  the  three-phase  induction  motors.  The  car,  as  will 
be  remembered,  easily  attained  a  speed  of  11.0  to  150 
kilometers  an  hour,  at  which  pace  the  rails  began  to 
give  way.  The  further  experiments  had  to  be  post- 
poned until  a  more  solid  and  substantial  track  could  be 
provided. 

The  present  experirjient  has  therefore  a  wholly  differ- 
ent purpose.  It  involves  no  question  of  extreme  high 
speed,  but  rather  the  transmission  of  a  single-phase  al- 
ternating current  at  a  voltage  (6,000  volts  in  this  case) 
sufficient  to  carry  it  over  a  long  line  on  a  small  and  re- 
latively inexpensive  wire,  and  the  direct  use  of  the  cur- 
rent, without  transformation,  by  a  motor  capable  of 
running  economically  at  any  desirable  speed  and  which 
fulfills  all  the  other  requirements  of  electric  traction. 
The  point  demonstrated  by  the  tests  now  in  progress 
is  the  effectiveness  of  the  new  motor  for  the  spe- 
cial purposes  to  which  it  is  applied.  No  sparking  or 
other  technical  difficulty  appears  thus  far  to  shadow 
the  success  of  the  experiments.  The  system  eliminates 
the  expensive  substations,  with  their  heavy  initial 
outlay  and  operating  expenses,  and  is  so  simple  and 
direct  in  its  working  that  it  may,  at  least  in  theory, 
be  applied  to  lines  several  hundred  miles  in  length.  If 
the  distances  are  very  great,  of  course  the  power  may 
be  transmitted  from  a  distant  waterfall  or  steam  plant 
at  any  desired  pressure — say,  20,000  or  50,000  volts — 
and  then  reduced  in  ordinary  transformers,  requiring 
no  especial  care,  to  the  working-line  voltage  of,  say, 
6,000  or  more.  The  present  tests  are  over  a  line  of  3 
or  4  miles  in  extent,  the  length  being  immaterial. 
There  may  be  encountered  new  technical  dilliculties  when 
this  distance  is  increased  to  as  many  hundred  miles, 
but  such  difficulties  are  only  such  ss  may  be  met  in  any 
long-distance  transmission  and  such  as  electrical  science 
at  its  present  stage  is  fully  prepared  to  overcome.  The 
new  motor  is  believed  to  have  bridged  the  chasm  and 
opened  the  way  to  economical,  and  therefore  practical, 
long-distance  electric  traction  on  railways  of  standard 
capacity. 

The  Alpha  Electric  Company,  maniifactiirers  of  electrical 
supplies,  Montreal,  is  reported  to  have  sold  out  to  the  R.  E.  T. 
Pringle  Company,  Limited. 

Steps  are  being  taken  by  the  Dominion  Rifle  Association  to  in- 
troduce electrical  power  for  the  movement  of  targets  at  the  Rock- 
litTo  ranges  near  Ottawa.  Col.  Tilton  is  working  on  a  scheme 
by  which  it  will  be  possible  (or  the  marker  by  simply  piessing  a 
button  to  raise  and  lower  the  target. 
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AU  rOMATlC  BELT  TIGHTENER, 
A  corrt'spoiulent  of  Power  says:  1  am  now  using;  a 
tightener  .irrani^ed  n  the  manner  shown  by  the  sketch, 
which  1  believe  is  Joing'  all  that  could  be  reasonably 
expected  of  a  belt  of  this  size.  The  belt  is  a  lo-inch 
four-piv  rubber  bell,  40  feet  to  inches  long,  running  ofi 
a  44-inch  dri\er  onto  a  17-^4-inch  driving  pulley.  It 
drives  a  54-inch  rotary  saw,  625  revolutions,  cutting 
Alaska  red  spruce.  Frequently  the  saw  is  buried  the 
whole  cut  without  the  least  sign  of  slipping  of  the  belt. 
When  the  saw  is  out  of  the  cut,  the  weight  that  the 
tightener  applies  to  the  belt  is  about  20  pounds.  When 
the  duty  required  brings  the  top  and  bottom  sides 
wiihin4';   inches  of  each  other   under  the  tightener 


/  NEW  SYSTEM  FOR  TRANSMITTING  ELECTRICITY. 

Mr.  Oliver  J.  D.  Hughes,  U.  S.  Consul-General  at 
Coburg,  Germany,  writes  that  a  new  system  invented 
by  two  Alsatians  for  the  transmission  of  electrical  im- 
pulses without  wires  through  the  earth  consists  in  both 
poles  of  an  electric-current  conductor  being  connected 
to  the  earth,  whereby  an  electrical  induction  field  is  set 
up  around  each  pole,  the  extent  of  which  depends  on 
the  intensity  of  the  current  employed.  In  each  of  these 
two  induction  fields  it  is  possible  to  utilize  the  electrical 
impulses  produced  at  the  place  of  generation  by  the  in- 
troduction of  two  poles  at  suitable  points  within  one  of 
these  fields.  Relays,  such  as  are  well  known  in  tele- 
graphy and  telephony,  may  be  employed  in  order  to 


pulky.  the  weii^lit  applied  to  the  belt  by  the  tightener  |  transmit  the  electrical  impulses  over  a  wider  area,  these 

equals  about  130  pounds.  \  being  connected  to  the  two  poles  and  their  resulting 

Of  course,  the  length  of  the  tightener  frame,  the  currents  being  used  to  generate  further  fields.  The 

standard  that  carries  the  weighted  box,  and  the  weight  inventors  claim  to  transmit  by  means  of  their  system 


placed  in  the  box,  governs  the  proportion  of  weight 
placed  on  the  belt  at  different  points.  I  find  it  is  use- 
less to  overload  with  weight,  and  very  often  belts  are 
too  tight.  I  place  my  belt  loose  enough  to  give  4  to  5 
inches  sag  in   10  to   12  feet  to  center,   or,   in  other 


Automatic  Belt  Tightener. 

words,  5  inches  sag  to  a  belt  when  the  centers  of  the 
two  shafts  are  24  feet  apart. 

I  have  seen  tighteners  placed  on  or  under  a  belt, 
then  a  lever  used  to  pry  up  and  block  up  until  the  belt 
would  almost  ring  if  hit.  Such  tension  takes  the  spring 
and  life  out  of  a  belt,  and  its  only  friend  is  the  belt 
manufacturer;  it  never  gives  a  belt  a  rest.  Place  your 
belt  tightener  right,  run  your  belt  loosely,  and  you  wilj 
get  lots  of  work  and  a  long  life.  Give  your  belt  a  rest 
whenever  you  can  ;  it  needs  it. 

This  form  of  tightener  may  be  placed  on  horizontal, 
vertical,  or  belts  at  any  angle,  and  if  properly  propor- 
tioned and  properly  loaded  will  surely  give  satisfaction 
every  time.  Construct  your  tightener  frame  so  that  if 
the  belt  doesn't  run  squarely  on  the  pulley  the  frame 
can  be  moved  slightly  one  way  or  the  other,  and  the 
belt  will  run  true. 

There  are  right  and  wrong  ways  to  run  a  tightener 
on  a  belt.  For  instance,  take  the  tightener  shown 
and  turn  it  around,  and  the  first  time  it  goes  down  it 
will  be  very  liable  to  break  something — that  is,  if  it  is 
fastened  properly.  By  placing  the  tightener  about  4 
inches  from  the  driven  pulley  and  having  belt  slack  so 
there  will  be  about  5  inches  sag  in  the  center  of  the 
belt  in,  say,  10  to  12  feet,  when  the  strain  comes  on 
the  belt  the  tightener  drops,  as  shown  by  the  dotted 
lines.  This  gives  a  greater  percentage  of  belt  grip  on 
the  pulley  just  at  the  time  it  is  required,  and  when  the 
load  is  thrown  off  the  tightener  is  at  once  brought 
back  and  the  strain  released. 


telegraphic,  telephonic,  or  any  other  desired  electrical 
impulses,  the  transmission  not  being  subject  to  outside 
i  influences,  such  as  bad  weather,  storms,  etc.,  factors 
!  which  render  the  wireless  transmission  of  electrical 
i  impulses  through  the  air  more  or  less  unreliable. 

ELECTRIC  LIGHTING  OF  THE  WELLAND  CANAL. 

The  work  of  installing  the  arc  lighting  equipment  for 
the  Welland  Canal  is  now  under  way.  The  new  canal 
is  28  miles  long  and  it  is  proposed  to  place  a  2,000  c.p. 
a.c.  enclosed  arc  lamp  every  500  feet  along  the  canal, 
with  six  lamps  at  each  lock.  The  appropriation  for 
this  work  by  the  Department  of  Railways  and  Canals 
for  the  current  year  is  $100,000.  Ths  contract  for  the 
erection  of  the  necessary  poles  has  been  given  to  Mr. 
Joseph  Battle,  of  Thorold,  and  tenders  will  shortly 
be  called  for  the  electrical  supplies,  including  arc  lamps, 
transformers  and  transmission  line  material,  and  fr-r 
the  construction  of  the  line  and  terminal  station.  The 
terminal  station  will  be  located  at  Thorold.  It  is  pro- 
posed to  install  three-phase  circuits  for  distributing  the 
current  to  the  motors  for  operating  the  lock  gates, 
weirs,  bridges  and  yard  shops.  The  Lincoln  Electric 
Light  &  Power  Company,  of  St.  Catharines,  have  been 
given  a  ten-year  contract  to  furnish  the  electrical  energy, 
which  will  be  transmitted  from  the  Decew  Falls  power 
station  of  the  Cataract  Power,  Light  &  Traction  Com- 
pany. The  plans  for  the  complete  equipment  for  light- 
ing the  canal  were  prepared  by  Roderick  J.  Parke, 
E.  E.,  of  Toronto. 


A  party  of  eastern  capitalists  have  bonded  all  the  Crown 
granted  land  from  Cape  Beale  to  Saritas  Bay,  on  the  south 
shore  of  Barklay  Sound,  British  Columbia.  The  intention  is  to 
erect  saw  and  pulp  mills  and  to  construct  a  tram  railroad,  to  be 
operated  by  electricity,  from  Saritas  10  Duncans. 

The  Electro  Manganese  Company  was  incorporated  some 
time  ago  under  the  laws  ot  New  Brunswick  for  the  purpose  of 
operating  in  Canada  and  treating  the  manganese  as  found  by  an 
electrical  process.  The  company  has  established  works  at 
Shawinigan  Falls,  Que.,  and  commenced  operations  a  few  days 
ago.  The  ore  used  is  obtained  from  the  Lower  Provinces. 
Hitherto  this  material  has  been  manufactured  in  blast  furnaces 
from  ore  found  in  conjunction  with  rock,  but  an  electrical  pro- 
cess has  now  been  perfected  whereby  bog  ores,  which  are  found 
in  certain  parts  of  Canada  and  which  are  high  in  manganese, 
can  be  successfully  treated  and  a  high  grade  ot  ferro  manganese 
obtained.  This  material,  which  resembles  bronze  in  appearance, 
is  turned  out  in  the  form  of  pigs  and  is  used  by  all  manufacturers 
of  steel  rails.  The  company  obtains  its  electrical  power  from 
the  Shawinigan  Water  &  Power  Company. 
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Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building. 

^  Montreal,  December  ist,  1903. 

The  Montreal  Street  Railway  Company  have  been  prohibited 
from  running  over  street  crossings  in  the  suburb  of  Westmount 
at  a  greater  speed  than  four  miles  per  hour.  Although  ten  mile 
speed  is  allowed  between  streets, the  intersections  are  so  frequent 
that  the  average  speed  obtainable  is  only  five  miles  per  hour. 
This  is  totally  inadequate,  as  Westmount  is  from  two  and  one- 
half  to  four  miles  from  the  centre  of  the  city  of  Montreal.  West- 
mount  has  only  of  late  years  been  made  a  town,  and  its  ambi- 
tious council  are  "feeling  their  oats"  and  stringing  out  by-laws, 
some  of  them  to  the  great  detriment  of  its  inhabitants,  the 
street  railway  spaed  control  being  one  of  such  in  question. 
Surely  it  would  have  been  quite  sufficient  to  have  imposed  "city 
speed"  and  cautioned  against  school  streets  to  safeguard  children 
coming  to  and  from  school  at  certain  hours.  Nevertheless,  it  ill 
becomes  the  management  of  the  Montreal  Street  Railway  to 
allow  their  motormen  to  open  the  front  door  and  grin  at  the 
passengers  the  moment  city  limits  are  passed — ditto,  the  con- 
ductor. It  should  be  remembered  that  the  general  public  of  the 
suburb  are  not  in  sympathy  with  the  idiosyncrasies  of  the  town 
council,  and  are  entitled  to  respect  in  service  rendered,  be  it 
slow  or  fast. 

The  Question  Box  at  the  last  convention  of  the  Canadian 
Electrical  Association  did  not  seem  to  elicit  much  information  on 
the  Nernst  lamp.  The  circuits  in  Montreal  are  at  60  cycles,  and 
motors  of  two  or  three-phase  type  are  connected  on  quite  a  few. 
The  single  glower  110  volt  Nernst  has  not  been  a  signal  success 
on  such  for  some  reason  or  other,  possibly  affected  by  motors  ? 
As  we  are  all  A.  C.  here  someone's  practical  experience  with 
them  through  the  columns  of  the  Electrical  News  would  be 
welcomed. 

The  Hewitt  Mercury  Vapor  Lamp  is  beginning  to  be  seen 
around  New  York  stores.  As  it  does  not  work  on  A.  C.  Toronto 
will  have  to  tell  us  all  about  it.  They  are  said  to  be  on  the 
market  for  110  and  220  volt  D.  C. 

The  Eugene  F.  Phillips  Electrical  Works,  of  Montreal,  have 
decided  to  construct  a  new  factory  in  the  town  of  St.  Louis,  the 
site  for  which,  100,000  square  feet,  was  recently  purchased.  The 
municipal  council  has  granted  exemption  fiom  taxation  lor 
thirty  years.  The  factory  is  to  be  completed  by  January  1,  1905, 
and  the  company  undertakes  to  employ  a  hundred  hands  and  to 
pay  $35,000  a  year  in  wages. 


PERSONAL. 

Mr.  Duncan  McDonald,  assistant  manager  of  the  Montreal 
Street  Railway,  returned  a  tortnight  ago  from  Paris,  where  he 
had  been  for  some  weeks  on  private  business. 

Mr.  F.  E.  Hamilton,  electrician,  of  Tottenham,  Ont.,  has 
secured  the  position  ot  superintendent  of  interior  wiring,  meters, 
and  motors  for  the  Berlin  Electric  Light  Company,  Berlin,  Ont. 

Mr.  James  Crosby  has  been  appointed  manager  of  the  Halifax 
Electric  Tramway  Company,  is  succession  to  Mr.  Frederick 
A.  Huntress,  who  has  accepted  the  position  of  manager  of  the 
Worcester  Consolidated  Railway. 

Mr.  Aiex.  Kennedy,  a  member  of  the  well-known  firm  ol 
William  Kennedy  &  Sons,  Limited,  Owen  Sound,  Ont.,  dropped 
dead  from  heart  f  tilure  on  November  i6th  while  superintending 
the  erection  of  an  elevator.     He  was  65  years  of  age. 

Readers  of  the  Electrical  News  will  regret  to  learn  of  the 
illness  of  Mr.  T.  C.  Frenyear,  sales  manager  for  the  Canadian 
Westinghouse  Company,  who  was  recently  stricken  down  with 
typhoid  fever  while  on  a  business  trip  to  Fort  William.  As  we 
go  to  press  it  is  learned  that  his  condition  is  much  improved  and 
he  is  believed  to  be  on  the  road  to  recovery. 

Mr.  Charles  H.  Mines  has  been  appointed  electrical  engineer 
for  the  Canadian  Pacific  Railway,  with  headquarters  at  Mon- 
treal. The  office  has  just  been  created.  ReiJorting  to  Mr.  E. 
A.  Williams,  the  superintendent  of  rolling  stock,  his  duties  will 
include  a  general  supervision  over  all  electrical  matters,  includ- 
ing power  and  lighting  circuits,  generators,  motors,  arc  and  in- 
candescent lamps,  and  other  elect rical  machinery  and  apparatus. 
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The  company  has  now  under  way  a  very  large  electrical  instal- 
lation at  the  new  car  shops  in  the  east  end  of  the  city  of  Mon- 
treal, and  electricity  as  a  motive  power  is  coming  into  more 
general  use  all  over  the  company's  lines. 

Mr.  Roderick  J.  Parke,  electrical  engineer,  of  Toronto,  re- 
turned recently  from  Calgary,  Alberta,  where  he  spent  about  ten 
days  making  a  survey  of  the  water  power  of  the  Kananaskis 
Falls.  It  is  proposed  to  develop  and  transmit  the  power  to 
Calgary,  a  distance  of  fifty-four  miles.  While  on  the  trip  Mr. 
Parke  took  occasion  to  visit  the  Pacific  Coast  and  reports  con- 
ditions in  the  electrical  industry  there  to  be  exceedingly  pros- 
perous. Contracting  firm^  are  busy  and  complain  of  a  scarcity 
of  good  wiremen.  He  also  spent  a  few  days  in  Winnipeg  and 
was  much  impressed  with  the  rapid  growth  of  that  city. 

Mr.  J.  Black,  of  Toronto,  who  is  retiring  after  40  years'  ser- 
vice as  boiler  inspector  for  the  Grand  Trunk  Railway,  was  the 
guest  of  honor  at  a  banquet  given  by  the  company  in  Webb's 
Parlors  last  month.  On  behalf  of  the  railway,  Mr.  W.  D.  Robb, 
superintendent  of  motive  power,  announced  that  Mr.  Black 
would  be  granted  a  life  annuity,  and  the  firemen  showed  their 
appreciation  of  Mr.  Black's  services  by  presenting  him  with  a 
handsome  gold  watch,  chain  and  locket.  Representatives  were 
present  from  the  entire  system  from  Chicago  to  Portland,  num- 
bering in  all  no.  Mr  W.  Kennedy, master  mechanic,  of  Toronto, 
presided. 

Mr.  H.  F.  J.  Porter,  who  has  been  associated  with  Westing- 
house  interests  since  the  first  of  the  year  and  has  heUl 
the  position  of  assistant  manager  of  the  Publishing  Departmer.t, 
with  offices  in  East  Pittsburg  and  10  Bridge  street.  New  York, 
has  been  made  second  vice-president  of  the  Nernst  Lamp  Com- 
pany, of  which  enterprise  Mr.  George  Westinghouse  is  president, 
with  the  duties  of  general  manager  and  headquarters  at  Pitts- 
burg. He  assumed  charge  on  December  ist.  This  appointment 
does  not  affect  Mr.  Porter's  relations  with  the  Publishing  Depart- 
ment at  the  present  time. 

The  Ontario  Municipal  Power  Commission  has  appointed  Mr. 
R.  A.  Ross,  of  the  fiim  of  Ross  &  Holgate,  Montreal,  as  electri- 
cal expert  and  fifth  member  of  the  Commission.  The  other  four 
members,  who  were  named  by  the  convention  of  the  municipalities 
of  Western  Ontario,  are  Messrs.  E.  W.  B  Snider,  of  St.  Jacob's; 
Adam  Beck,  M.P.P.,  of  London  ;  W.  h\  Cockshutt,  of  Brantford, 
and  P.  W.  Ell'S,  of  Toronto.  Mr.  Ross  is  no  doubt  well  qualified 
to  perform  the  services  which  will  be  required  of  him,  as  he  has 
been  associated  with  several  important  electrical  transniisi-ion 
enterprises.  It  is  understood  that  his  duties  will  be  those  of  a 
consulting  engineer  to  all  the  hydraulic  and  electrical  engineers 
who  will  be  employed  by  the  Cf<mmission  to  report  upon  the  pro- 
blem ot  obtaing power  from  Niagara. 


SPARKS. 

W.  J.  O'Leary  ct  Company,  of  Montreal,  are  iii-talling  an  elec- 
tric light  plant  at  Richibucto,  N.B. 

Messrs.  Williams  &  Wilson,  Montreal,  Que,,  ordered  from  J. C. 
Wilson  &  Co.,  Glenora,  Ont.,  a  38  inch  vertical  Little  Giant  tur- 
bine tor  the  Ogilvie  Milling  Co.'s  mill  in  that  city. 

The  Winn-peg  city  council  has  decided  to  submit  a  by-law  to 
the  ratepayers  to  raise  $1,000,000  to  develop  the  Assiniboine 
water  power  and  to  establish  a  municipal  gas  plant. 

The  Sunbeam  Incandescent  Lamp  Co.,  of  St.  Catharines,  Ont. 
announce  in  their  advertisement  in  this  number  that  they  are 
prepared  to  supply  incandescent  lamps  of  the  highest  grade, and 
of  equal  efficiency  for  high  or  low  voltages. 

Westinghouse  gas  engines  are  to  be  adopted  in  a  new  central 
station  now  under  erection  at  Berlin,  Ontatio.  The  initial  instal- 
lation will  aggregate  460  horse-power,  comprising  three  13  x  14, 
three-cylinder,  125  horse-power,  and  one  ii"x  12",  three-cylind- 
er, 85  horse-power  vertical  engine.  These  engines  will  operate 
on  city  illimnnating  gas  of  650  B.T.U.  calorific  value,  and  drive 
direct-current  generators  for  furnishing  municipal  lighting. 

The  Laiiri?  Engine  Company,  of  Montreal,  have  just  supplied 
the  St.  John  Street  Railway  Company  with  a  horizontal  cross- 
compound  condensing  Corliss  engine,  wil  h  cylinders  23  and  44 
inches  respectively.  It  is  registered  goo  horse  power  and  will 
be  directly  connected  to  a  650  k.  w.  generator  for  street  railway 
purposes.  The  fly  wheel  has  a  16  inch  face  and  a  diameter  of 
18  feet  and  weighs  35  tons.  Two  other  engines  of  ^oo  h.  p.  and 
450  h.  p.  respectively  are  being  furnished  to  the  same  company 
by  the  Robb  ICngineering  Company,  of  Amherst,  N.  S.,  to  be 
used  for  lighting  purposes.  These  three  engines  will  furnish 
more  power  than  is  at  present  developed,  and  the  cipacilv  ol 
the  plant  will  be  nearly  doubled  when  the  new  machinery  is  m- 
talled. 
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RAILWAY  COMPOSITE  TELEPHONE  AND 
TELEGRAPH  SYSTEM. 
The  Mell  Telephone  Company  of  Canada  has  re- 
cently equipped  one  of  the  C.  P.  R.  telegraph  lines 
between  Montreal  and  Ottawa  with  railway  composite 
telephone  and  telegraph  apparatus,  which  allows 
telephone  service  to  be  added  to  grounded  telegraph 
lines  without  interfering  in  any  way  with  the  telegraph 
service  already  carried  on  over  such  line.  As  the 
name  implies,  the  system  has  been  designed  specially 
to  meet  the  demaiuN  of  railway  companies  for  a  ser- 
vice of  this  character  applicable  to  terminal  or  way 
stations  of  lines  ot  the  above  character.  The  length  of 
the  telegraph  line  and  the  number  of  way  stations 
with  which  this  system  can  be  successfully  employed 
depend  largely  on  the  character  of  the  telegraph  lines. 
The  size  and  the  material  of  the  line  wire  and  the 
amount  of  wire  in  cable  are  the  most  important  factors 
limiting  the  range  of  the  system.  In  general,  it  may 
be  stated  that  it  is  usually  possible  to  operate  success- 
fully over  an  ordinary  telegraph  line  one  hundred 
miles  in  length  having  five  intermediate  stations. 

GENER.'\L   DESCRIPTION  OF  THE  SYSTEM. 

The  general  arrangement  of  the  system  is  shown  on 
the  accompanying  drawing.  At  each  terminal  of  that 
portion  of  the  line  over  which  telephone  messages  are 
to  be  transmitted  is  placed  a  terminal  differentiator, 
consisting  of  an  impedence  coil  in  series  with  the  line 
wire  and  a  condenser  from  the  line  wire  to  earth. 

As  the  telegraph  battery  is  placed  outside  this  piece 
of  apparatus  the  latter  serves  to  graduate  the  rise  and 
fall  of  the  telegraph  currents  so  that  Morse  signals 
will  not  interfere  with  the  telephone  service  and  so 
that  inductive  or  other  disturbances  will  not  be  trans- 
mitted to  the  telephones  from  portions  of  the  line  be- 
yond the  coils. 

Each  telegraph  way-station  is  provided  with  an  in- 
termediate differentiator,  consisting  of  a  condenser 
and  impedance  coil.  The  impedance  coil  is  placed  in 
series  with  the  telegraph  relay,  and  relay  coil  and  key 
are  shunted  by  the  condenser. 

This  apparatus  afltords  a  by-pass  through  the  con- 
denser for  the  telephone  talking  and  signalling  cur- 
rents. Were  it  not  for  this  apparatus  the  talking 
currents  would  be  seriously  reduced  by  the  impedance 
of  the  relays  and  the  telephone  signalling  currents 
would  cause  the  relays  to  "chatter"  or  give  false 
signals. 

In  addition  to  the  above  precautions  the  relays  are 
directly  bridged  by  polarization  cells.  The  latter  offer 
such  opposition  to  the  passage  of  the  direct  telegraph 
currents  that  their  presence  does  not  in  the  least 
interfere  with  telegraphic  signalling.  At  the  same 
time,  they  serve  as  a  shunt  for  any  telephone  signal- 
ling current  that,  passing  through  the  impedance  coil 
of  the  intermediate  differentiator,  would  otherwise 
affect  the  relay. 

Each  telephone  set  is  connected  to  the  line  through 
a  condenser,  thus  avoiding  interference  with  the 
telegraphic  service. 

The  set,  in  addition  to  the  transmitter,  receiver  and 
induction  coil,  contains  for  calling  a  special  vibrator 
operated  by  a  push-button;  and  for  receiving  calls, 
a  direct  current  bell  controlled  by  a  slow-acting  relay, 
which,  in  turn,  is  controlled  by  a  biased,  polarized  re- 
lay.    For  signalling  and  talking,   a  battery  of  5  or  7 
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Edison-Lalonde  cells  as  found  necessary  is  provided  at 
each  station. 

SUB-STATION  SET. 

The  station  set  is  arranged  to  be  mounted  on  the 
wall  and  is  similar  in  general  appearance  to  the 
standard  magneto  sub-station  set.  A  special  trans- 
mitter marked  C.  R.  C.  (Composite  Railway  Circuit) 
is  emplo3'ed  with  these  sets.  The  receiver  is  of  the 
standard  type  but  is  permanently  shunted  by  a  special 
impedance  coil  which  is  designed  to  divert  from  the 
receiver  the  traces  of  the  telegraphic  or  other  currents 
which  otherwise  would  cause  disturbing  noises  to  be 
heard. 

This  impedance  coil  has  a  movable  iron  core  which 
can  be  inserted  into  the  coil,  or  removed  from  it,  to  a 
greater  or  less  degree,  thus  widely  varying  the  im- 
pedance and  regulating  the  proportion  of  the  current 
that  is  shunted  around  the  receiver.  The  value  of  this 
impedance  should  be  as  high  as  is  consistent  with  the 
necessary  freedom  from  disturbing  noise. 

OPERATION  OF  RAILWAY  COMPOSITE  CIRCUITS. 

The  circuits  used  in  the  railway  composite  s)'stem 
are  shown  in  the  accompanying  drawing.  This  draw- 
ing shows  at  the  left  a  terminal  telephone  and  telegraph 
station,  next  toward  the  right  an  intermediate  telegraph 
station,  next  a  telephone  station  which  may  or 
may  not  be  associated  with  the  preceding  telegraph 
station,  next  a  terminal  and  telegraph  station,  and 
beyond  an  isolated  telegraph  station.  All  telephone 
stations  are  connected  between  the  line  and  earth. 

At  the  extreme  left  hand  terminal  of  the  line  is  shown 
one  of  the  telegraph  batteries  B,  the  telegraph  relay  R 
of  the  combined  telegraph  and  telephone  terminal 
station,  the  polanzation  cell  P  shunting  and  relay  R, 
and  the  terminal  differentiator  T,  consisting  of  im- 
pedance coil  I  and  condenser  C  I.  The  telephone  set 
at  this  combined  station  is  connected  to  the  line  throutrh 
condenser  K2. 

At  this  station  B2  represents  the  local  battery  of  5 
or  7  Edison-Lalonde  cells.  The  transmitter,  hook- 
switch,  induction  coil,  receiver,  and  its  shunting  im- 
pedance are  represented  conventionally. 

At  V2  is  a  vibrator,  operating  through  a  coil,  with  a 
condenser  placed  around  the  vibrator  contact,  and  the 
operation  of  the  vibrator  controlled  by  a  key  M2.  This 
portion  of  the  equipment  provides  the  high  frequency 
signalling  current. 

At  N2  is  a  biased  polarized  relay,  and  at  S2  a  slow- 
acting  relay,  controlled  by  the  former,  and  having  con- 
nected to  its  own  back-contact  the  direct  current  bell 
E2.  This  portion  of  the  apparatus  is  for  receiving 
incoming  signals. 

At  the  next  station  (an  intermediate  telegraph  station) 
is  shown  an  intermediate  differentiator  consisting  of 
impedence  coil  1 2  and  condenser  C2.  The  relay  R2  is 
also  shunted  by  the  polarization  cell  P2. 

The  remaining  stations  so  closely  resemble  I  hose 
referred  to  above  as  to  require  no  further  description. 

METHOD  OF  SIGNALLING. 

To  call  a  distant  station,  as  for  example,  station  3 
from  station  i,  the  operator  at  station  r  depresses  key 
M2,  which  causes  the  circuit  of  battery  B2  to  be  closed 
through  the  vibrator  V2,  the  operation  of  which  pro- 
duces an  interrupted  current  in  the  split  primary  wind- 
ing of  coil  A2  and  consequently  a  similar  induced 


current  being  transmitted  through  the  condenser  K2, 
along  the  line,  through  the  condenser  C2,  of  the  inter- 
mediate differentiator  to  station  3,  and  beyond. 

At  station  3  this  signalling  current  flows  through 
condenser  K3  and  F3,  and  the  polarized  relay  N3  to 
earth.  This  current  causes  the  armature  of  relay  N3  to 
vibrate,  thus  opening  the  circuit  which  previously 
existed  from  the  battery  B3  through  the  slow-acting 
S3  to  earth.  The  armature  of  relay  S3  falling  back, 
closes  the  circuit  of  the  direct  current  bell  E3  which 
gives  the  signal. 

The  talking  circuit  is  of  the  simplest  character  and 
requires  no  explanation. 


DEPRECIATION  OF  TELEPHONE  EQUIPMENT. 

By  Henley  V.  Bastien. 
The    following    excellent    paper   011  the  above  subject  was 
recently  read  before  the  Kentucky  Telephone  Association  at 
Paris,    Ky.      Mr.    Baslien    is  a  graduate  from  the  electrical 
engineering  and  telephone  departments  of  Perdue  University: 

DEPRECIATION. 

Depreciation,  and  what  is  it  ?  Depreciation  is  the  lessening  in 
value  of  a  particular  thing  due  to  some  change  in  its  condition, 
or  a  change  in  its  relation  to  other  things.  As  applied  ordii.arily 
to  telephony  it  refers  to  the  lessening  in  value  of  a  plant  due  to 
the  decay  of  poles,  wires,  switchboards,  etc.  Some  would  have 
you  to  believe  that  there  is  a  depreciation  in  the  plant  due  to  the 
rapid  advancement  in  the  science  of  telephony.  While  this  was 
undoubtedly  true  a  tew  years  ago,  now  I  believe  that  the  time 
has  come  in  which  apparatus  is  so  well  perfected  that  no  one 
need  fear  necessity  of  having  to  throw  it  into  the  scrap-heap 
before  it  has  served  out  its  natural  life. 

The  object  of  this  paper  is  to  investigate  the  lasting  qualities 
of  the  various  materials  and  apparatus  used  in  the  construction 
ot  a  modern  telephone  plant,  and  to  determine  the  annual  rate  of 
depreciation  of  the  parts  and  the  whole  due  to  the  ravages  of 
wear,  tear  and  time  ;  and  to  mention  the  importance  of  giving  it 
due  consideration  in  the  financing  of  a  plant. 

The  argument  is  advanced  by  some  that  by  proper  mainten- 
ance of  a  plant  it  can  be  kept  in  as  good  condition  as  when  built. 
This,  I  think,  is  entirely  unwarranted  ;  a  telephone  plant,  like  all 
other  human  productions,  will  wear  out.  It  is  practically  con 
ceded  by  the  best  telephone  engineers  that  the  only  business  way 
to  provide  for  this  wearing  away  is  to  lay  by  each  year  a  certain 
per  cent,  of  the  original  cost  of  the  plant  to  be  used  for  rebuilding 
when  found  necessary.  This  depreciation  fund  may  be  placed  in 
a  bank,  loaned  out  at  interest  or  reinvested  in  the  telephone 
business,  if  thereby  it  will  pay  more  than  the  current  rate  of 
interest.  If  this  latter  method  be  followed,  it  will  be  necessary 
to  borrow  money  for  rebuilding  the  original  plant.  But  this  will 
be  alright,  for,  during  the  time  of  operation,  the  plant  should 
more  than  double  in  size — increased  by  compound  interest  so  to 
speak — with  only  the  original  part  of  the  plant  to  be  rebuilt.  So 
long  as  it  is  strictly  borne  in  mind  that  there  is  a  depreciation, 
and  provision  made  to  meet  it,  all  will  be  well.  But  if  that  which 
should  be  reserved  for  depreciation  be  paid  out  in  dividends 
while  the  plant  is  new,  an  unwarranted  premium  will  be  placed 
on  the  stock  at  this  time,  and  an  injustitre  and  hardship  on  the 
stockholder  when  the  time  comes  for  rebuilding. 

Happily  though  for  the  Independant  movement,  the  greater 
number  of  the  companies  ilo,  in  one  way  or  another,  provide 
for  depreciation,  and  they  do  it  most  abundantly.  The  percent- 
age usually  considered  to  be  right  varies  between  S  and  12  per 
cent.  A  most  pleasing  extreme  from  the  company  that  la)'s  by 
nothing. 

.Aside  from  the  necessity  of  providing  for  rebuilding,  there  i 
another  reason  why  depreciation  should  be  studied  — it  enables 
the  engineer  to  build  or  maintain  tne  plant  froin  the  most  econom- 
ical materials  (service,  original  cost,  maintenance  and  length  of 
life  being  considered).  He  must  not  use  cheap  materials,  labor 
or  apparatus  because  they  are  cheap  ;  neither  is  he  justified  in 
buying  that  which  costs  most  with  the  expectation  of  it  lasting 
longest,  and  giving  the  best  service,  But  to  do  justice  to  the 
companv,  himself,  and  his  profession,  he  should  investigate,  keep 
lecords  and  tlioroughly  familiarize  himself  with  ilieso  things. 

I  would  like  to  say  here  thai  the  figures  which  I  use  have  been 
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Ji'cideii  u|v>ii  .ilit  i  ,1  Kii"-"  il''->l  v't  coiiospoiiclencc  and  iiivestiya- 
lion,  and  are  not  agreeable  by  any  means,  represenling  the  opin- 
ions, as  near  as  I  can  ascertain,  of  men  who  are  best  informed 
on  ilie  subject. 

A  plant  is  divided  into  two  general  heads 

I.  Ottice  and  subscribers'  equipment. 

II.  Outside  construction. 

I.  The  first  division  is  diviilod  iiuo  tliree  classes  : 

a.  Local  battery. 

b.  Central  battery. 

c.  Automatic. 

Of  the>e  1  shall  discuss  only  the  local  battery  and  central 
battery.  The  automatic  has  not  been  in  operation  long  enough 
tor  us  to  say  anything  regarding  its  lasting  qualities. 

(a)  Local  battery  systems  were  entirely  used  by  both  Bell 
and  Independent  companies  up  to  about  1897,  local  battery 
boards  Irequently  giving  continual  service  in  the  Bell  exchanges 
for  10  to  12  years;  phones  being  used  even  longer  than  this- 
When  it  is  remembered  that  these  old  boards  and  phones  were 
very  inferior  in  design  and  construction,  and  were  not  kept  re- 
paired in  the  best  manner,  are  we  not  justified  in  saying  that  mod- 
ern local  battery  switchboards  and  phones,  built  by  reliable  firms, 
should  last  20  years,  if  maintenance  be  properly  looked  after. 
This  gives  5  per  cent,  depreciation. 

(b.)  In  central  battery  systems  there  is  a  finer,  neater  me- 
chanical arrangement  that  is  accompanied  by  much  less  wear 
and  tear  than  in  the  local  battery,  and  consequently  a  longer 
life  may  be  expected.  It  is  thought  that  25  years  of  service  may 
be  had  of  a  first-class  central  battery  equipment.  Thus  per 
cent,  depreciation. 

II.  Outside  construction  is  divided  into  two  classes: 

a.  Underground. 

b.  Aerial. 

In  underground  construction  and  especially  conduits  we 
have  the  most  permanent  part  of  the  plant.  Conduits  built  of 
vitrified  clay  or  terra  cotta  and  concrete,  being  removed  from 
sun  and  rain,  freezes  and  thaws,  are  almost  as  everlasting  as  the 
Pyramids  themselves.  A  rate  of  two  per  cent,  is  charged  off  to 
underground  conduits,  though  I  see  no  reason  why  i  per  cent, 
would  not  suffice. 

Underground  cables  :  The  great  enemy  of  underground 
cables  in  the  past  has  been  electrolysis.  But  high  insulation  con- 
duits and  greater  care  in  installation  have  about  eliminated  these 
difficulties.  In  the  past,  cables  were  frequently  destroyed,  whole- 
ly  or  in  part,  hy  high  potential  currents  and  lightning  discharges. 
However,  by  the  use  of  improved  protectors  these  have  ceased 
to  be  factors.  We  have  practically  nothing  to  go  by  in  deter- 
mining the  life  of  a  well  protected  cable  except  guess-work.  In 
view  of  the  fact  that  an  old  cable  is  worth  considerable  as  junk 
when  discarded,  a  rate  of  2  per  cent,  has  been  decided  upon. 

(b.)  Aerial  construction  :  Poles.  Cedar  and  chestnut  poles 
are  almost  entirely  used  in  this  country.  Cedar  poles  24  to  30 
'nches  circumferential  butt  measure  last  about  15  years.  Poles 
30  inches  and  upward  last  about  20  years.  Corresponding  size 
chestnut  poles  will  last  10  and  15  years  respectively.  As  the 
tendency  is  toward  using  poles  ot  the  larger  size,  these  only  will 
be  considered.  Thus  5  per  cent,  for  cedar  and  6^  per  cent,  for 
chestnut. 

Creosoted  poles.  Creusoled  pine  poles  erected  30  years  ago 
in  England  are  still  in  good  condition  and  will  apparently  las 
some  time  yet.  I  am  informed  by  a  gentleman  who  began 
creoscting  paving  blocks  32  years  ago,  that  the  first  blocks 
treated  are  still  sound  and  good,  apparently  good  for  32  years 
'onger.  He  is  of  the  opinion  that  creosoted  timber  can  be  de. 
pended  upon  for  at  least  35  years.  A  depreciation  on  poles  and 
cross  arms  of  3  per  rent . 

Cross  arms  of  first-class  long  leaf  pine  will  last  only  about 
12  years,  per  cent,  depreciation.  If  arms  painted  every  two 
or  three  years,  they  can  be  made  to  last  as  long  as  the  best  cedar 
poles.    5  per  cent,  depreciation. 

To  obtain  the  above  figures,  it  is  necessary  that  arms  and 
poles  be  not  unduly  strained,  a  factor  of  safely  of  10  being 
about  right. 

Pole  hardware:  Bolts,  braces,  screws,  steps,  strand,  etc., 
will  last  as  long  as  the  poles  on  which  they  are  placed,  if  well 
galvanized.  According  to  the  modern  practice  it  is  undesirable 
to  use  plain  hardware  of  any  kind. 

Aerial  cable  :  If  aerial  cable  is  well  put  up,  not  run  through 
trees,  and  well  protected  from  lightning  and  high  potential  cur- 


'ents,  it  will  last  about  20  or  25  years,  4  per  cent,  being  ample 
for  depreciation. 

Copper  wire  :  There  is  practically  no  depreciation  in  copper 
wire  due  to  the  elements.  Cutting  and  splicing  will  eventually 
render  it  useless.  Copper  wire,  as  junk,  will  about  half  replace 
itself.    2  per  cent,  is  charged  for  depreciation. 

Iron  wire :  The  life  of  iron  wire  varies  considerably  in 
different  localities,  3  to  5  years  being  a  fair  average  in  smoky 
districts  ;  while  through  the  open  country  it  will  last  as  long  as 
13  to  15  years.  Under  favorable  conditions,  7  per  cent,  is  about 
right. 

General  summary  : 

I.  A  modern  exchange  with  central  battery  equipment  and  a 
large  percentage  of  underground  construction,  creosoted  poles 
and  cross  arms,  copper  wire  leads  and  first  class  maintenance 
should  show  no  more  than  2^  to  3  per  cent,  depreciation. 

II.  Toll  lines  of  creosoted  poles  and  arms,  copper  wire 
leads,  and  well  guyed,  will  have  a  depreciation  of  about  3  per 
cent. 

III.  Medium  and  small  exchanges,  with  untreated  poles 
and  arms  and  galvanized  iron  wire,  cable  where  necessary — from 
5  to  7  per  cent. 

IV.  First  class  country  lines,  untreated  poles  and  arms, 
galvanized  wire,  from  7  to  8  percent. 

In  conclusion,  let  me  say  this :  Build  your  plants  well. 
Build  them  in  that  "logical  way,"  like  the  deacon  built  "that 
wonderful  one  horse  shay"  and  your  maintenance  bills  will  be 
small.  Impress  on  your  maintenance  department  that  "a  stitch 
n  time  saves  nine."    Then  your  depreciation  will  be  a  minimum. 


SHORT  CIRCUITS. 

Samuel  Gidney,  of  Mink  Cove,  N.  S.,  has  purchased  the  entire 
stock  of  the  Westport  &  Digby  Telephone  Company. 

It  is  reported  that  the  Merchants  Telephone  Company, of  Mon- 
treal, purpose  seeking  a  franchise  for  the  operation  of  a  system 
in  Ottawa. 

Incorporation  has  been  granted  to  the  Stark  Telephone,  Light 
and  Power  System,  manufacturers  of  electrical  apparatus,  Tor- 
onto, with  a  capital  of  $1,000,000. 

A  joint  stock  company  has  been  formed  at  Grand  Prairie,B.C., 
to  equip  and  operate  a  telephone  service  connecting  Kamloops, 
Grand  Prairie,  Armstrong  and  Vernon. 

The  New  Brunswick  Telephone  Company  and  the  Union  Tel- 
ephone Company  have  both  completed  the  extension  of  their  re- 
spective lines  from  St.  John  to  Grand  Falls,  N.  B. 

The  organization  of  the  Canadian  Telephone  Company  was 
completed  last  month  and  a  deposit  of  $25,000  made  w-ith  the 
Dominion  Government.  The  company  will  have  its  headquarters 
in  Ottawa,  where  it  has  applied  foi  a  civic  franchise.  The  direct- 
ors elected  are  as  follows  :  Charles  Robinson,  Scranton,  Pa., 
president;  Robert  Bickerdike,  M. P., Montreal,  1st  vice-president  ; 
F.  G.  Stegmaier,  Wilkesbarre  ;  W.  McCreary,  M.  P.,  Winnipeg  ; 
Geo.  Fowler,  M.  P.,  Sussex,  N.  B.;  Frank  J.  Leonard,  New 
York,  manager  ;  J.  R.  Means,  St;ranton,  treasurer,  and  J.  T. 
C.  Thompson,  Ottawa,  secretary.  The  total  capital  of  the  new 
company  is  $1,000,000. 

The  annual  meeting  of  the  Britisli  Columbia  Telephones, 
Limited,  was  held  at  Huddersfield,  England,  October  21st. 
The  report  stated  that  the  expenditure  for  improvements  and  ex- 
tensions during  the  year  ended  June  30,  1903,  amounted  to 
£7, 334, and  the  purchase  of  the  plant  of  the  Columbia  Telephone- 
Telegraph  Company  involved  a  further  expenditure  of  £7,668. 
A  new  switchboard  and  new  instruments  for  the  \"ictoria  ex- 
change, now  being  installed,  would  cost  $15,000,  while  the  es- 
timated cost  of  laving  a  cable  between  the  mainland  an«i  \"an- 
couver  Island  was ;^^35,ooo.  In  view  of  these  expenditures  the  dir- 
ectors decided  to  carry  forward  the  whole  of  the  balance  stand- 
ing to  the  credit  of  the  profit  and  loss  account. 

A  dispatch  from  St.  Paul,  Minn.,  stales  that  Mr.  O.  C.  Greene, 
superintendent  of  the  Northern  Pacific  Telegraph  Sj-stem,  and 
Mr.  Dildine,  assistant  superintendent,  recently  performed  the 
novel  feat  of  telegraphing  560  miles  without  the  aid  of  batteries. 
The  electricity  was  taken  from  the  atmosphere  during  the  great 
electric  disturbance  which  lasted  twenty  hours.  Messrs.  Greene 
and  Dildine  conducted  some  interesting  experiments  and  accur- 
ately measured  the  atmospheric  intensity.  The  greatest  pres- 
sure measured  at  any  one  time  was  800  volts.  This  was  the  max- 
imum retrister  of  the  voltmeter  used.  The  greatest  range  shown 
was  370  degrees  swinging  from  the  negative  to  the  positive  pol- 
arity. Both  millimeters  and  voltmeters  were  used  in  the  experi- 
ments. 
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POSSIBILITIES  OF  THE  INCANDESCENT 
LAMP.  ^ 

By  H.  D.  Burnett, 
Superiutendent  Lamp  Department  Canadian  General  Electric  Co. 

Very  few  people  appreciate  the  full   possibilities  of 

the  incandescent  electric  lamp.     There  is  no  difficulty 

in  getting  from  it,  if  one  knows  how,  any  quantity  of 

light  desired  ;  any  division  or  distribution  ;  any  degree  of 

brilliancy  or  whiteness  of  light  ;  any  degree  of  dullness 

or  redness  to  suit  such  as  find  "  the  incandescent  light 

too  bright  for  their  eyes  ;"  any  length   of  life  desired, 

although  very  long  life  is  not  economical  at  average 

cost  of  current,  and  accompanied,  as  it   usually  is,  by 

great  reduction  in  candle  power,  it  is  not  desirable. 

With  the  cost  of  electric  light,  at  present  average 
prices  for  current,  about  as  cheap  as  gas  or  oil,  and  so 
unquestionably  superior  to  gas  and  oil  in  healthfulness, 
convenience  and  cleanliness,  what  remains  to  be  desired  ? 
Surely,  if  everyone  could  have  the  advice  of  a  disinter- 
ested expert  so  that  his  particular  requirements  might 
be  fully  satisfied,  no  one  would  be  without  the  incan- 
descent lamp  in  this  day  when  a  lighting  station  is  to  be 
found  in  every  town.  It  is  for  the  purpose  of  calling 
attention  to  a  few  important  points  not  generally  under- 
stood that  this  is  written. 

While  thousands  of  lamp  users  will  testify  to  the 
great  convenience  and  perfection  of  the  incandescent 
lamp — compared  with  other  illuminants — still  there  are 
those  who,  through  ignorance  of  its  possibilities,  have 
objections  to  the  particular  kind  of  light  that  may  be 
supplied  to  them.  It  is  to  the  interest  of  the  station 
manager  to  study  every  complaint.  A  satisfied  customer 
is  his  best  advertisement.  The  complaint  most  fre- 
quently made  is  the  general  one  of  unsatisfactory  life. 
The  cause  of  this  in  75  per  cent,  of  all  cases  is  foi'nd  to 
be  that  the  voltage  has  been  too  high  for  the  lamps,  it 
may  be  for  only  a  few  minutes  each  day. 

Hold  a  white  paper  behind  the  lamps,  and  if  the  glass 
is  noticeably  darkened  after  a  total  run  of  less  than  50 
hours  you  have  a  sure  sign  that  the  voltage  has  been 
too  high  for  the  lamps.  It  is  probably  at  times,  if  not 
regularly,  from  5  to  to  volts  higher  than  that  marked 
on  the  lamps.  The  darker  the  bulbs  the  more  cert;iin 
you  can  be  that  the  lamps  have  been  strained,  provided 
they  have  been  in  use  but  a  few  weeks.  i6  and  32  c. 
p.  lamps  of  3.5  watts  per  candle  efficiency  will  stand  an 
occasional  increase  of  2  or  3  volts  above  normal  with- 
out serious  harm,  but  8  or  10  volts  increase  will  very 
rapidly  shorten  the  life  of  the  lamps  and,  at  the  same 
time,  greatly  reduce  the  candle  power  due  to  the  dark- 
ening of  the  bulb  and  deterioration  of  the  filament. 

It  is  of  first  importance  then  that  the  lamps  be  se- 
lected of  a  voltage  suited  to  your  circuit  if  you  wish  to 
have  satisfied  customers. 

Note  that  it  is  not  necessary  to  change  the  voltage 
in  your  station.  Your  regulation  may  be  satisfactory, 
and  yet  you  may  be  getting  unsatisfactory  light  or  dis- 
satisfied customers  simply  because  you  do  not  supply 
lamps  of  a  voltage  best  adapted  to  your  circuits. 

Because  your  plant  was  designed  for  104  volts  it 
does  not  follow  that  104  volt  lamps  are  best  adapted 
to  your  present  conditions  and  throughout  your  entire 
circuits. 

Every  lamp  manufacturer  makes  a  complete  line  of 
voltages  to  suit  all  conditions.  Our  standard  volta<'es 
ar.e  50,  52,  54,  96,  98,  100,    102,  104,  106,  107,  u>S, 


iio,  112,  114,  117,  120,  125.  The  lamps  of  any  one 
voltage  are  exactly  as  good  in  every  respect  as  lamps 
of  any  other  voltage,  while  lamps  of  104  and  1 10  volts, 
being  more  largely  called  for,  cannot  usually  be  so 
promptly  supplied  as  lamps  ot  other  voltages.  Some 
of  the  largest  central  stations  are  to-day  using  regularly 
such  voltages  as  106,  107,  108,  and  114  volts,  while  a 
large  number  of  smaller  consumers  are  finding  other 
voltages  better  suited  to  their  circuits  than  104  and  no. 

Let  us  suppose  that  a  customer  is  now  using  104  volt, 
16  c.p.  lamps  of  3.5  watts  per  candle,  i.e.,  each  lamp 
consuming  about  56  watts. 

If  the  life  is  unsatisfactory  examine  the  voltage  at  his 
lamps,  and  if  you  find  it  to  average  about  106  volts, 
and  never  higher  than  108  or  109,  supply  him  with 
106  V.  lamps  of  same  c.p.  and  efficiency.  A  104  v.,  16 
c.p.,  3.5  watt  lamp  when  run  at  106  volts  will  have  a 
useful  life  of  only  three-quarters  that  of  the  106  v.  lamp 
of  same  c.p.  and  efficiency. 

"  If  the  light  is  poor"  see  if  the  voltage  is  not  often 
3  or  4  volts  below  that  marked  on  the  lamp.  )f  102 
volts  is  nearer  the  average,  supply  102  volt  lamps  or 
whatever  other  voltage  is  necessary  to  make  the  lamps 
give  their  full  candle  power.  Running  a  104  volt  Lamp 
at  102  volts  reduces  the  candle  power  12  per  cent. 

If  the  voltage  is  correct  (104)  and  the  customer  wants 
more  light  than  16  candles,  you  can  easily  satisfy  him 
without  paying  the  extra  price  of  higher  c.p.  lamps  by 
giving  him  either  102  volt  or  100  volt,  16  c.p.  lamps. 

A  102  volt,  16  c.p.,  4  watt  lamp,  when  run  at  104 
volts,  will  give  18  c.p.  at  an  efficiency  of  about  3.8 
watts  per  candle,  and  45  per  cent,  longer  life  than  the 
104  v.,  16  c.p.,  3.5  watt  lamp  that  he  has  been  using. 

A  100  v.,  16  c.p.,  4  watt  lamp,  when  run  at  104 
volts,  will  give  20  c.p.  (efficiency  3.6  watts  per  c.p.) 
and  longer  life  than  the  104  v.,  16  c.p.,  3.5  watt  lamp. 
The  same  applies  to  a  106  v.,  16  c.p.,  4  watt  lamp 
when  run  at  iio  volts. 

A  102  v.,  16  c.p.,  3.5  watt  lamp,  when  run  at  104 
volts,  will  give  18  c.p.,  but  the  efficiency  being  about 
3.3  watts  per  candle,  the  life  will  be  about  2^  per  cent, 
shorter  than  the  104  v.  3.5  watt  lamp  on  the  same  cir- 
cuit. 

When  a  lamp  is  run  2  per  cent,  above  its  normal  volt- 
age (for  example,  a  102  v.  lamp  run  at  104  v.)  it  will 
take  about  2  per  cent,  more  current  (amperes)  than  at 
normal  voltage,  and  the  watt  consumption  will  increase 
about  4  per  cent.  The  meter  customer  should  be  will- 
ing to  pay  for  4  per  cent,  more  watts  for  he  is  getting 
12  per  cent,  more  light  from  the  lamp.  This  applies  to 
any  lamp  whatever  the  efficiency  or  candle  power. 

If  the  customer  finds  the  104  v.,  i()  c.p.,  3.5  watt 
lamp  "too  bright  or  hard  on  the  eyes,"  first  try  the  frost- 
ed lamps,  which  disperse  and  subdue  the  direct  light 
rays  from  the  filament,  and  if  that  does  not  satisfy  him 
give  him  108,  i  10,  or  112  volt  lamps,  frosted  if  de- 
sired. 

A  112  v.,  16  c.p.,  3.5  watt  lamp,  when  run  at  104 
volts  will  give  about  10  c.p.  at  an  efiiciency  of  about 
4.6  watts  per  candle,  while  the  light  will  be  much  less 
bright  or  intense,  and  more  red  in  color  than  the  104  v. 
lamp  because  of  the  change  in  efficiency.  The  above 
illustrations  show  the  wonderful  adaptability  of  the 
incandescent  lamp  to  varied  conditions  ami  require- 
ments. 

Wide  acquaintance  with  the  actual  conditions  present 
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in  liyluii)!^  phiius  loads  to  the  conviction  tliat  over  90 
per  cent,  ot  i»ll  installations  in  Canada  to-day  would 
find  it  to  tlieir  very  great  advantage  to  use  lamps  of 
sonie  ulher  voltai;es  than  104  or  110. 

Note  that  by  selectint;^  lamps  of  the  proper  voltage 
\  ery  many  stations  now  using  4  watt  lamps  (of  too  low 
voltaj^o)  could  get  just  as  long  life  and  a  more  satisfac- 
tory light  from  ^5  watt  lamps,  and  thus  add  over  14 
per  cent,  to  the  capacity  of  their  plant  without  any  ad- 
ditional expenditure  for  apparatus  or  wire. 

The  best  etViciency  for  the  average  central  station  in 
Canada,  with  fairly  good  regulation,  is  3.5  watts  per 
per  candle  tor  sixteen  and  higher  c.  p.  lamps.  4  watt 
lamps,  formerly  used  extensively,  are  rapidly  being  su- 
perseded by  the  more  efficient  lamp,  while  some  large 
central  stations  that  were  using  a  still  higher  ef- 
ficiency (3. 1  watts  per  candle)  have  recently  adopted 
3.5  watts  per  c.  p.  as  being  more  satisfactory,  all  things 
considered. 

It  does  not  seem  to  be  generally  known  that  lamps  of 
lower  c.p.  than  16  necessarily  have  filaments  that  are 
thinner  and  more  fragile  than  the  16  c.p.  filament.  If, 
then,  they  are  made  of  the  same  efficiency  they  must  be 
shorter  lived  than  the  16  c.p.  lamps. 

We  therefore  advise  that  where  16  and  32  c.p.,  3.5 
watt  lamps  are  used  that  8  and  10  c.p.  lamps  be  about 
4  watts  per  c.p.,  5  c.p.  lamps  be  about  4.5  watts  per  c. 
p.,  and  4  c.p.  lamps  be  about  5  watts  per  c.p.  These 
efficiencies,  being  our  standard,  are  always  kept  in 
stock,  and  can  be  supplied  more  promptly  than  any 
other  efficiencies. 

A  reliable  portable  voltmeter  is  an  indispensable 
adjunct  to  every  lighting  station.  This  should  be  pro- 
vided with  an  attachment  plug  for  taking  the  voltage 
from  the  lamp  socket.  Such  instruments  should  be 
checked  occasionally  with  others,  newly  purchased  or 
recently  calibrated. 


  PUBLICATIONS. 

The  Woodward  Governor  Company,  Rockford,  111.,  have 
issued  a  new  catalogue  describing  and  illustrating  their  governors 
for  water  wheels.  It  contains  much  of  interest  to  the  hydraulic 
engineer. 

We  have  been  favored  with  a  copy  of  a  paper  on  "The 
Influence  of  Electricity  on  the  Development  of  Water  Powers," 
read  before  the  New  England  Cotton  Manufacturers' Association 
by  Mr.  F.  A.  C.  Perrine,  D.Sc,  of  Pittsfield,  Mass. 

The  Standard  Tool  Company,  Cleveland,  Ohio,  are  among  the 
largest  manufacturers  of  twist  drills  and  similar  tools  in  the 
United  States.  Their  catalogue,  recently  issued,  is  very  com- 
plete and  should  be  in  the  hands  of  all  persons  interested. 

The  Ca  nadian  General  Electric  Company,  Toronto,  have  just 
issued  Bullerin  No.  830  referring  to  the  Thomson  high  torque 
induction  wattmeter.  The  efforts  of  this  company  have  been 
directed  towards  the  production  of  a  meter  which  would  not 
only  be  initially  accurate  under  all  reasonable  variations  of  con- 
ditions, but  which  might  be  expected  to  remain  accuri^te  and 
retain  its  operative  value  through  a  long  period  of  use. 

"  Notes  on  Electric  Railway  Economics  and  Preliminary 
Engineering,"  by  W.  C.  Gotshall  :  This  book  is  published  by  the 
McGraw  Publishing  Company,  of  New  York,  and  is  based  upon 
a  series  of  lectures  which  the  author  delivered  at  Lehigh 
University,  the  subject  of  which  dealt  with  the  economics  of  the 
preliminary  and  other  determinations  and  the  construction  and 
operation  of  high  speed  and  heavy  traction  interurban  electric 
railroads.     It  is  a  valuable  addition  to  electric  railway  literature. 
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A  new  copper  metallic  line  has  just  been 

completed  from  Simcoe  to  Port  Rowan.  The 

towns  listed  below  can  now  be  reached  from 
Toronto  at  the  following  rates  : 

Port  Rowan         -  50c. 

St.  Williams    -       -  50c. 

Vittoria       -       -  40c. 


ANY  NEW  CUSTOMER 


Who  sends  us  an  ORDER  this  month 
through  this  advertisement  will  be  allowed 
an  extra  lo  per  cent.  Does  it  pay  to 
advertise  ? 


ii  H  Sill  CO..  Ill 


426  ST.  PAUL  STREET,  MONTREAL 
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THE  THORNBURY  GASOLINE  ENGINE  &  FOUNDRY 
COMPANY.  LIMITED. 

The  Thornbury  Gasoline  Engine  &  Foundry  Company,  Ltd, 
Thornbury,  manufacturers  of  gasoline  engines  and  other  varieties 
of  light  machinery,  have  a  fine  two-storey  brick  fireproof  building, 
75x40  feet,  situated  in  close  proximity  to  the  Grand  Trunk  Rail- 
Way  lines  and  overlooking  the  bay,  which  affords  good  shipping 
facilities. 

Their  motive  power  at  present  indirectly  is  steam  and  directly 
a  gasoline  engine  of  twelve  horse-power.  A  much  larger  engine 
is  in  course  of  construction.  The  machines  used  are  of  the  latest 
Canadian  and  American  types. 


The  moulding  room  is  very  modern  with  a  present  capacity  of 
nearly  ten  tons  per  day.  The  shareholders  of  the  company,  with 
J.  H.  Carmichael  as  president,  are  mostly  mechanics,  which  is 
an  assurance  that  work  turned  out  will  be  satisfactory.  While  the 
company's  daily  output  is  large,  they  are  not  \et  in  complete 
operation,  but  expect  to  be  early  in  December,  at  which  time 
they  will  employ  twenty  men  for  a  start.  They  are  at  present 
completing  a  large  order  for  boiler  gratings  and  other  castings 
of  this  style. 


The  town  council  of  Amherst,  N.  S.,  is  negotiating  for  the 
purchase  of  the  electric  plant  operated  by  the  Canada  Electric 
Company  for  the  lighting  of  ihe  streets  of  the  town. 


SPARKS. 

The  Bell  Telephone  Company  are  mak- 
ing alterations  to  the  interior  of  their 
offices  in  Hamilton. 

The  town  council  of  Essex,  Ont.,  will 
submit  a  by-law  to  the  ratepayers  for 
the  purchase  of  the  electric  light  plant. 

W.  A.  Smith  is  developing  a  water 
power  at  Renfrew,  Onl.  The  electric 
power  will  be  utilized  for  the  operation  of 
the  grist  mill  and  wood-working  factory, 
the  latter  now  under  construction. 

The  Redpath  Motor  Vehicle  Company, 
of  Berlin,  Ont.,  has  been  incorporated,  to 
manufacture  motor  driven  vehicles  and 
gasoline  engines.  The  promoters  include 
Messrs.  A.  H.  Reid  and  Walter  Redpath, 
of  Toronto. 

Weslinghouse,  Church,  Kerr  &  Com- 
pany, who  have  undertaken  the  erection 
of  new  buildings  at  Hamilton  for  the 
Canadian  Westinghouse  Company,  nave 
taken  out  the  necessary  permit,  which 
shows  that  the  sum  to  be  expended  is 
$234,800. 

The  Telephone  Committee  of  the  Ottawa 
City  Council  have  recommended  that  a 
twenty-one-year  franchise  be  granted  to 
the  Canadian  Telephone  Company,  the 
company  to  pay  $2,500  a  year,  supply  40 
telephones  to  the  city  free  and  furnish  busi- 
ness phones  at  $36  and  house  phones  at 
$22. 

The  Halifax  Electric  Tramway  Com- 
pany were  defendants  in  the  Supreme 
Court  in  an  action  for  damages  brought 
bv  the  mother  of  a  young  man  who  was 
thrown  from  his  carriage  by  collision  with 
an  electric  car,  on  Sunday,  April  20th, 
1902,  receiving  injuries  from  which  he 
died.  One  of  the  grounds  in  the  action 
was  that  in  operating  ttie  cars  on  Sunday 
the  defendants  were  acting  illegally, being 
guilty  of  performing  servile  labor.  The 
case  lasted  several  days,  and  resulted  in 
a  verdict  for  the  defendant  company  on 
all  the  points  raised. 

The  Montreal  Street  Railway  Company 
recently  made  application  to  the  city 
council  for  an  extension  of  its  franchise 
for  thirty  years.  The  company's  present 
franchise  has  still  nineteen  years  to  run, 
and  the  company  practically  asked  for  a 
fifty  year  franchise,  in  return  for  which 
they  agreed  to  sell  ten  instead  of  eight 
tickets  during  working  hours  for  twenty- 
five  cents,  to  water  and  sweep  the  streets 
on  which  the  cars  run,  remove  the  snow 
from  the  tracks  in  winter  and  pave 
with  granite  blocks  the  unpaved  track 
space  on  such  streets  as  are  now  per- 
manently paved.  I-?y  a  vote  of  26  to  6  the 
company's  offer  was  rejected 

Klt^ttric'ian,  a%  seeks  situation,  uiicicr  large 
company  preferred  ;  five  years'  experience 
erecting  and  running  of  small  llKht  and  power 
plants  ;  reijairs,  electrical  and  nicchanienl. 
English  and  French.  Apply  J.  STEJiR,  Minne- 
dQsa,  Manitoba, 


ThOS.  SONNE,  Sr., 


ESTA  ULISHED 
1866 


MANUFACTURER 
OF     .     .  . 


Price  List  on  Application. 


/  DYNAMO  cor  BBS,  Tents  and  Tarpaulins 
J  afl  sizeSi  Oil  Skin  Clothing  and  Canvas 
\     Goods  of  all  descri2)tions,  Ropes,  Tivines, d'c. 

195  Commissioners  Street, 

 MONTREAL 

J.  A.  L.  ELLACOTT, 

Electrical  Contractor 

Office  and  Show  lioonis  :   156  and  158  Bank  Street,  Ottawa 

SPECIAL  ATTENTION  GIVEN  TO  MOTOR  REPAIRS 


General  Electrical  Repairs. 


Phorve  1747 


Fixtures,  Shades'and  Supplies 


LUBRICANT  FOR  COvHMUmOI^S. 


Address 


HART  &  CO., 


803  Monedrvock  BIdg. 
CHICAGO 


INTERNATIONAL  BOILER  COMPOUND. 

Removes  and  prevents  scale  formation  in  Boilers. 
Increases  capacity  of  Boiler  and  saves  fuel  s-nd  repairs. 
THE  BEST  COMPOUND  IN  USE. 

For  particulars  address  : 

Interna.tionaI  Boiler  Compound  Co., 

47  Ma^rket  St.,TChica.eo. 

'f»  Goods  sent  subject  to  trial. 


jNTERNATlOWLJ 

Boiler 
Compound] 


The  CANADIAN  CASUALTY 

and  BOILER  INSURANCE  CO. 

Head  Office  ;  N.  E.  Cor.  Adelaide  and  Victoria  Streets,  TORONTO. 

Special  Attention  given  to  Steam  Boilers 


The  Steam  Boiler  Policy  of  the  Canadian  Casualty  and  Boiler  Insurance  Co.  gives  Free  of  Cost — 
Regular  Inspection  of  Boilers,  Free  Insurance  ot  Engineers  and  Firemen,  Public 
Liability  Protection,  and  the  advlcj  of  our  Consulting  Engineers  —  FREE. 
Write  to-day  for  Booklet  "To  Steam  Users." 
Alexander  Sutherland,  D.  D.,  President  A.  G.  C.  Dinnick,  Managing  Director 

H.  N.  Bate,  W  S.  Dinnick,  Vice-Presidents.  A.  M.  Wickens,  Chief  Kngineer. 


ISOLATED 
PLANTS 

Combined  Lighting 
9ind  Stea.m  Hescting, 


W.  J.  Oleary 

&  GO. 

ELECTRICAL  ENGINEERS 
AND  CONTRACTORS. 

745  Craig  Street, 

MONTREAL 
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TRADE  NOTES, 

Mr.  J.F.  Burgoyne  is  fitting  up  tlu>  old  mill  at  Croydon,  Out., 
replacinif  the  oUi  \\ater  wheel  by  a  2S  inch  l.iltle  Giant  procured 
from  J.  C  Wilson  &  Company,  Glenora,  Ont. 

Bulletin  Xo.  jo,  just  issued  by  the  Hyatt  KoHintj  Hearing  Com- 
pany, of  Harrison,  N.  J.,  shows  a  number  of  applications  which 
have  been  commeroially  made  of  Hyatt  bearings  lor  conditions 
involving  heavy  duty  at  slow  speed.  Copies  of  this  bulletin  may 
be  had  on  application  to  llie  company. 

Mr.  W.  J.  Morrow, Of  Brown's  Brae,  Ont., have  recently  placed 
an  order  with  J.  C.  Wilson  &  Company,  Glenora,  Ont.,  for  a  24 
inch  Little  Giant  turbine,  gearing,  shafting,  etc.,  to  be  installed 
jn  a  saw  mill  he  is  fitting  up  at  that  place. 

The  I'ackard  Electric  Company  has  recently  supplied  a  com- 
plete equipment  for  series  alternating  arc  lamps  for  the  Lincoln 
Electric  Light  iS:  Power  Company,  of  St.  Catharines,  the  equip- 
ment consisting  of  So  Western  Electric  series  alternating  lamps, 
with  switchboards  and  Packard  type  "  R  "  transformers. 

The  Chapman  Double  Ball  Bearing  Co.,  of  Canada,  has  se- 
cured a  plant  and  are  now  installing  in  Toronto  special  machinery 
for  the  puroose  of  manufacturing  line  bearings  and  shafting 
which  will  be  their  sj.ecialty.  Other  lines  will  follow  such  as  bear- 
ings tor  carriages,  wagons,  street-cars  and  trucks  of  all  kinds. 

We  reported  in  our  November  number  that  the  Brant  Milling 
Company,  Branlford,  Ont.,  had  placed  an  order  with  J.C.Wilson 
(!c  Company,  Glenora,  Ont.,  for  a  10  inch  ''Little  Giant"  lurbme. 
We  now  learn  that  they  have  since  ordered  another,  an  8  inch 
wheel  with  brass  buckets,  which  will  make  the  seventh  "Little 
Giant"  to  be  installed  by  them. 

The  tremendous  demand  which  has  been  made  upon  the 
Packard  Electric  Company,  of  St.  Catharines,  for  their  "Pack- 
ard "  lamps  has  necessitated  an  increased  capacity  in  their  lamp 
department.     Although  the  equipment  of  the  plant  has  been 


doubled,  it  is  only  by  working  overtime  that  deliveries  are  kept 
up  with  the  incoming  orders. 

The  attention  of  electrical  supply  houses  and  jobbers  is  direct- 
ed to  the  advertisement  in  this  issue  of  The  R.  Thomas  &  Sons 
Co.  This  company  is  one  of  the  largest  in  the  world  and  make 
a  "special  drive"  for  high  voltage  work.  They  are  pioneers  in 
the  electi  ical  porcelain  line,  being  continuously  in  the  manufac- 
ture of  porcelain  insulators,  knobs,  cleat,  tubes,  etc.,  for  over 
thiri'y -three  years.  Mention  this  paper  and  get  their  special 
price  list. 


SPARKS. 

C.  W.  Ross,  a  dealer  in  electrical  supplies  at  Quebec,  assigned 
last  month. 

It  is  stated  that  the  Hull  Electric  Company  are  considering 
the  advisability  of  developing  a  water  power  and  of  installing  an 
electric  plant  at  Quyon,  Que. 

The  village  of  Havelock,  Ont.,  is  considering  a  street  lighting 
proposition,  which,  it  adopted,  will  mean  the  payment  of  $62.50 
for  each  of  ten  2,000  c.p.  lamps  for  a  period  often  years. 

Dr.  F.  A.  C.  Perrine,  president  of  the  Stanley  Electric 
Manufacturing  Company,  delivered  the  Founder's  Day  address 
on  November  30th  last  at  the  Thomas  S.  Clarkson  Memorial 
School  ol  Technology  at  Potsdam,  N.  Y. 

President  Myles,  of  the  Hamilton,  Grimsby  and  Beamsville 
Electric  Railway,  states  that  nothing  definite  has  been  decided 
with  relerence  to  the  proposed  extension  of  the  line  to  St. 
Catharines.  The  new  extension  from  Beamsville  to  'Vineland 
has  been  put  in  operation. 

Messrs.  W.  Moore  &  Sons  are  developing  a  water  power  about 
two  miles  north  of  Meaford,  Ont.  A  dam  about  700  feet  in  length 
is  being  built  and  it  is  expected  to  obtain  600  horse  power. 
The  plant  will  be  completed  about  next  midsummer. 


THE 


Laurie  Engine  Company 


MONTREAL.  CANADA 


Some  Laurie  Corliss 
Installations : 


British   Columbia.  Electric 
Rv.  Co.       -        2.100  H.  P. 
Winnipeg  Electric  Street  Ry. 

Co.  -  -  2,200  H.  P. 
Toronto  Electric  Street  R.y. 

Co.       -       -        1.500  H.  P. 
Montreal     Street  R-ailway 
Co.       -       -       11,500  H.  P. 

Dominion     Iron     ®.  Steel 
Co.       -  2.400  H.  P. 

Cape  Breton  Electric  Tram, 
way  Co,       -       1,200  H.  P. 
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LAURIE  CORLISS  ENGINES 

^uN.APPRo.ACHED  1  OR  ECONOMY    FFFICIEN^CY  OR  REGl^LATION 
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SPARks. 

Mr.  T.  T.  Simpson,  consulting  engineer,  of  Ottawa,  has  been 
retained  as  expert  on  the  case  of  Stone  vs.  The  Ottawa  Elec- 
tric Company,  a  suit  for  damages  arising  from  the  death  of 
George  Stone,  who  was  killed  at  the  Ottawa  Collegiate  Institute 
on  August  22nd  last. 


A  syndicate  of  American  and  Canadian  capitalists  has  commis- 
sioned Mr.  T.  T.  Simpson,  of  Ottawa,  to  report  on  and  prepare 
estimates  for  a  long  distance  transmission  plant  to  deliever  from 
10,000  to  20,000  h.p.  to  the  city  of  Winnipeg.  The  transmission 
line  will  be  over  too  miles  long,  and  when  completed  it  will  be 
one  of  the  largest  transmission  plants  on  this  continent. 


MANGANESE 

FIttOf  Spar,  Withcrite, 
Grantflated  Battery  Sal 

Ammoniac  afe^'ferS^^by 

OTTO  MINNER  &  CO., 

Arnstadt,  Germany. 


ENGINEER'S 
LICENSE 


THE  SYR.ACUSE 
SMELTING  WORKS. 

MONTREAL 

Do  not  do  business  on  catchy  talking 
points  only,  the  quality  of  our  Babbitt 
Metal  and  Solder  and  the  supremacy 
above  other  does  it.  Twenty-two  years 
is  our  experience. 

Our  aim  is  the  best,  we  have  no  com- 
petition if  quality  is  considered. 
Let  us  send  you  a  sample  order. 


FOR  SALE 


1-50  K  W.  S  K.C.  Generator,20oo-iooo  volts,8ooo 
alterualioiis,  wit).  2%  K.W.  Kxciter  and  Station 
Apparatus  complete. 

1-5  H.P.  S.K.C.  Motor,  8000  Alts. , 500  volts,with 
necessary  Transtornier  1000-2000-500., 

1-  25  K.W.  R.  R.Co.  Bi  polar  D.  C.  Dynamo, 
wound  for  110  volts,  with  sliding  base,  pulley, 
brushes,  etc  ,  complete. 

2-  12%  K.W.  N.  E.  Co.  Manchester  Type  Motor, 
wound  for  250  volts,  with  base  and  pulley  com- 
plete. 

The  above  apparatus  is  all  new  and  can  be 
seen  at  the  Hamilton  Electric  L,ight  &  Cataract 
Power  Co  s.  Catharine  street  station,  Hamilton. 
Will  be  sold  en  bloc  or  separately.  For  prices 
and  terms  address 

THE  VOI,TA  ELECTRIC  STORAGE  CO., 
39  James  street  South, 

Hamilton,  Ont. 


TRflDE>  WITH  ENGLAND 

Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Countrj'  should 
read 

"Commercial  Intelligence" 

The  address  is  166,  Fleet,  London,  Kng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 


THOMAS' 

HIGH  GRADE  PORGELAIN  FOR  ELEGTRIGAL  PURPOSES 

INCLUDING 

HIGH  VOLTAGE  INSULATORS  (^Zm) 

Special  Designs,  Insulator  Cleats  and  Tubes. 

The  R.  THOMAS  &  SONS  CO. 


Main  Ofi  icr: 
East  Liverpool,  Ohio 


East  Liverpool,  Ohio 


Factories 


Sales  Office: 

39-41  CORTLANDT  STREET,  NEW  YORK 

Lisbon,  Ohio 


TfiE  GflNflDIAN  HEINE 
SflFETY  BOILER  GO. 
JOHN  J.  MAIN,  %'i'.lf.r' 

Esplanade,  0pp.  Sherbourne  St.,  Toronto 
HIGH  CLASS 

Water  Tube 
Steam  Boilers 

for  all  pressures,  duties   and  fuel 
From  75  to  600  h.  p.  each.    N.  B.— We  do 
not  make  small  boilers. 

References  The  Toronto  Electric 
Light  Co  ,  Limited  ;  The  T  Eaton  Co. 
Limited  ;  The  Massey  HarrisCo.,  Limited 
The  Gulta  Percha  Rubber  &  Mfg.  Co., 
Dominion  Radiator  Co.,  feutral  Prison, 
I^oresters'  Temple,  Toronto  City  Hall 
where  boilers  may  be  seen  working. 


ALUMINUM 

ELECTRICAL    COND  UCTORS 

FOR 

HALLWAY  FEEDERS  AND 
TRANSMLSSLON  LLNES  

INGOTS,    SHEETS,   WIRE,   TUBING,  CASTINGS. 

Prices  with  full  information  on  api)lication. 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 

TELEPHONES 


We  manufacture  TELEPHONES  for  all  kinds  of  service; 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

T)ESK  TIJ L  EPIl ONE 

as  illustrated  is  a  handsome  instrument,  perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wiies,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  N.  S. 
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SPARKS. 

The  firm  of  Honnett  &  MuaKel.  electr^can^,  Montreal,  has  been 
dissolved. 

The  Allen  Klei'tric  Company,  of  Hrantford,  OnL,  are  doin^the 
electric  work  in  new  library  building  at  Pans. 

The  E.  S.  Harrison  Company,  of  Winnipeg,  have  been  given 
the  contract  to  rebuild  iluMolophone  systems  at  Moosoniin  and 
Wapella.  N.  \V.  T. 

Conirary  to  the  terms  of  the  franchise  their  Cornwall  (Ont.) 
Street  Railway  Company  operated  their  cars  to  the  railway  de- 


pots on  Sunday,  November  29th,  to  accommodate  some  250 
Knights  of  Columbus  who  had  come  to  Cornwall  from  surround- 
ing points  to  organize  a  new  council  of  the  order.  No  other  pas- 
sengers were  carried.  The  police  warned  the  company  against 
taking  out  their  cars  and  the  matter  may  be  settled  by  the  courts. 

The  ratepayers  of  Renfrew,  Ont.,  last  month  defeated  the  by- 
law authorfzing  the  town  to  raise  by  an  issue  of  debentures  the 
sum  of  $87,000  to  purchase  the  plants  and  works  of  the  Renfrew 
Power  Company  and  the  Renfrew  Electric  Light  Company.  The 
vote  stood  57  for  and  131  against  the  by-law. 


Water  Gages, 
G  age  Cocks,  etc 


AUTOMATIC 


INJECTORS 


Grease  Cups, 
Oilers,  etc- 


Send  for  Illustrated  Catalogue.       N?      Ng       PENBERTHY  INJECTOR  CO.  Limited.  Box  568,  WINDSOR,  ONT 


ftiiierican  Circular 

Loom  GomDano's 


FLEXIBLE  G  ONDUIT 


REOISTERED 

MONTREAL  ELECT R.IC  COMPANY.  AGENTS. 

The  ORIGINAL  and  only  GENUINE  "Circular  Loom."  Has  been  in  the  market  for  twelve  years,  and  handled  by  us  for 
over  nine  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


Montreal  Electric  CompoLny, 


354  St.  JaLfnes 
Street, 


Montreal 


Instant  shipments  made. 


Large  stock  of  all  sizes  always  on  hand. 


Estimates  Made  on  all  Kinds  of  Steel  Pl\te  Work. 

THE  JENCKES  MACHINE  COMPANY.  LIMITED 

520  Lansdowne  Street.  SHERBROOKE.  QUEBEC 
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SPARKS. 

J.  C.  Wilson  &  Company,  Glenara,  Ont.,  have  iust  received 
export  orders  for  three  Little  Giant  turbines,  a  33  inch,  21  inch 
and  10  inch,  to  be  shipped  to  Great  Britain. 

The  Sherbrooke  Light,  Heat  &  Power  Company,  of  Sherbrooke, 
Qne.,  have  agreed  to  extend  the  light  contract  with  the  city  from 
1st  July  to  1st  October,  igo-l,  in  accordance  with  a  resolution 
passed  by  the  city  council. 

A  large  electric  light  plant  and  the  franchise  of  the  Siemens 
Halske  Company,  of  Berlin,  in  the  city  of  Mexico,  have  been  ac- 
quired by  the  Mexican  Light,  Heat  &  Power  Company.  This  com- 
pany have  just  installed  a  large  plant  lor  the  transmission  of  elec- 
tric energy  and  at  present  are  engaged  in  perfecting  plans  for 
furnishing  the  city  of  Mexico  and  the  mining  districts  of  El  Ora 
with  light  and  power,  for  which  purpose  a  large  plant  is  being 
installed  at  Necaxa.  The  contract  calls  for  six  generators  of 
5,000  k.  w.  capacity  each  and  six  turbines  of  8.200  horse  power 
each.  The  officers  of  this  company  are  :  President,  James  Ross, 
Montreal  ;  vice-presidents,  E.  S.  Pearson,  Halifax,  and  J.  H. 
Plummer,  Toronto.  Senator  George  A.  Cox  and  William  Mac- 
kenzie are  also  interested.  The  consulting  engineer  is  Mr.  H.L. 
Cooper. 


Glarkson  School  o?  TechnoloQU 


Thos.  S.  Clarkson  Memoria'. 
Potsdam,  N.Y. 

Courses  leading  to  degrees  of  Bachelor  of  Science  in  Civil, 
Electrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tuition  moderate. 

WM.  S.  ALDRICH,  Director 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSOM  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  Their 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the^^hortest  possible  time.  TelephOQC  Main  3149. 


H  C.  G.Young  Co. 

Manufacturers 

RUBBER  STAMPS 

Cor.  Yonge  and  Adelaide 
Streets, 

TORONTO 

Send  for  Quotations. 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 
The    recognized   medium   for  auvertise- 
ments  tor  Tenders. 


i  CANADIAN  C0NTRACT  RECORDl 

t  \  TORONTOJ.  - 


THE  ROSSENDflLE, 
BELTING  GOMPnNY 

LIUITBD 

Of  Manchestkr,  England. 

Sole  Makers  and  Patentees  of  the  celebrated 

M.A.Y.  Solid  Woven.  Anti- 
Frietion   Edged  Belting. 

Sole  Agents  for  Canada  for  the 

JACKSON  PATENT  ELTFASTENERS 

The  only  British  firm  iiavingf 
a  Branch  in  the  Dominion  in 
direct  connection  with  the 
manufactory.     :    :    :    :    :  : 

59-63  Front  Street  E.,  TORONTO 


LiccNsee  OF  the 

TNCV  eieCTRIC  rNtTRUNCHT 
COMPANY^  PATCMTt 
IN  CANADA. 


mos^^Sf  ^^^^  'WSS^  sen 
SMERBiROOii  E  QUE. 


ij|=i=T=i=i=l=i=ljrJ=T=i=i=i=Ta=ir^^ 


I 

i 
i 

i 
I 

i 


Quick  Delivery 
of  Boilers 


1 


—  ! 

We  have  in  stock   material   for  the  followinof  sizes  H- 

P 
P 
P 

Return  Tubular  12  to  150     "  |ili 


and  styles  of  boilers  : —  • 

Mumford  Standard  35  to  175  H.  P. 

Mumford  Portable  6  to  i  ro 


Vertical  4  to  60 


boilers  on  short  notice. 


As  we  have  a  large  shop,  thoroughly  equipped  with  jj] 
Ijj]  the  latest  appliances,  we  can  deliver  anv  of  the  above  | 

i 

Competent  persons  tell  us  that  the  quality  of  our  h| 
i  boiler  work  cannot  be  surpassed.  \ 

i  \ 

I  ROBB  ENGINEERING  CO.,  Limited,  \ 


Amherst,  N.  S. 

j"  William  McKay,  320  Ossinglon  .V venue,  Tornnto. 
Agents  :  •!  Watson,  Jack  &  Company,  7  St.  Helen  St.,  Montreal 
(j.  F.  Porter,  355  Carlton  Street,  Winnipeg. 
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SPARKS.  Tlie  RosslancI  Power  Company,   Limited,  ot  Rossland,  B.  C, 

It  has  boiMi  aiinouncod  lhat  llie  Lake  Ontario  Sleamship  Com-  has  obtained  approval  of  its  scheme  to  erenerate  power.  The 

pany  have  derided  to  purchase  a  turbine  steamer  for  the  Toronto-  company  has  acquired  records  of  q50  inches  of  water  and  the 

Hamilton  line.  The  stean-er  will  bo  built  liy  the  Uawthornc-Les-  cost  of  the  work  is  estimated  at  $100,000.    The  plant  is  to  be 

lie  Company,  Xowcastle-on-Tyno.  completed  by  the  end  of  1905. 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 

SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

TIIDMCD  Done      134  UPPER  THAMES  ST., 
lUnllLn    DtlUO.j        LONDON,  ENG. 


Mugnet  Korgiiigs,  Slnbs,  Hars 
In  the  KouRh  and  Machiueii. 


K-TAHLISHED  1870. 


Telegraphic  Address,  'Sheetiron',  I.ondon. 
I.ieber's  Code  used. 

MILD  STEEL  CASTINGS  FOR  MAGNETS 

MAGNET  STEEL  FOR  PERVIANENT  MAGNETS.  BRIGHT  CHAKCOAL 

Sole  Representatives  foi  Canada:  Peacock  Brothers,  Canada  I<ife  Buildings,  Montreal. 


•  Plain  and  Slotted 
Discs. 

IRON  RODS 


Incandescent  Lamps 

We  have  some  bargains  in  Lamps,  any  Base.  No  job  lot,  but  a  thor- 
oughly High  Grade  Lamp  that  we  are  prepared  to  guarantee  fully. 
We  can  make  prices  that  will  interest  you. 

As  you  know,  we  are  not  i"i  the  habit  of  making  rash  statements.  So 
write  us  to-day  if  you  are  in  the  mirket,  and  for  anything  electricaL 


SAYER  ELECTRIC  COMPANY.,  Montreal 


Sizes 
Ready  for 
I  m  med  iate 
Shipment 

10x10 
gxto 
8x7 
7x7 


THE  McEWEN 


HIGH  SPEED 

AUTOMATIC 


In  Single  and  Compound  Units. 

NO  BBTTBR  HIGH  SPBBD  BNGINB,  BUILT 


/built  by 


U/ATER06IS.  BRANTFORD,  CANADA 


December,  1903 
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IBRADSTREET'S 

Capital  and  Surplus,  $1,500,000. 
OMeea  Throuffhout  the  Civtlised 
World. 

Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  Citv,U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con" 
trolling  circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  meicbants, 
ty  the  merchants,  for  the  merchants.  In  procurmg, 
verifying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  or 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 

Offices  IN  Canada:    Halifax  N.S.  Hamilton,  Ont. 

London Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 

Que.;   St.  John,  N.  B.    Toronto,  Ont.  Vancouver, 

B.C.;   Winnipeg,  Man. 

THOS.  C.  IRVING, 

Man.  Western  Canada,  TorOTto 


Please  mention  this  paper  when  corres- 
ponding with  advertisers. 


21  Bleuru, 
MONTREAL. 


E.  L.  LeBRUN 
M.   de  riLLERS 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTORS 

Bi-polar 
Multipolar 
Direct  Connected 


DYNAMOS 
Power 
Lighting 
Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON  mmm  mmm  go. 

Wauerly  Park,  NEWARK,  N.J.,  U.S.A. 

New  York  Office:  74  Cortlandt  Street. 

Berlin  :  Etiropean  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 
London  :  Elliott  Bros.,  Century  Works,  Lewisham. 

Paris,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 

WESTON  STANDARD  PORTABLE 
Direct-Reading- 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

and  circuit  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  bridge  Work.  of  extreme  accuracy  and  lowest  consumption  of  energy. 


I 


THE  MAN 

WITH  INFLUENCE 

Gets  his  bias  from  his 
tried  and  trusted  trade 
newspaper. 

HARDWARE  AND  METAL 

is  the  best  medium  in  Canada 
for  many  firms  in  the  Building 
Trades. 

THE  MacLEAN  PUBLISHING  CO., 
LIMITED 

Montreal  Winnipeg  Toronto 
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=RECENTLY  PUBLISHED: 


THE  Gf\Nf\Dlf\N  Mf\ND-BOOK 
OF  STEf\M  f\ND  BbEGTRIGITY 


170  Pages,  Illustrated 


BY  WILLIAM  THOMPSON 


In  Strong  Cloth  Binding 


I  HE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

FRIOE  SO  CEHSTTS 

Tlie  G.  tt.  Mortimer  Publisliing  Gompanu,  of  Toronto,  Limited 


TORONTO, 

Send  for  Table  of  Contents 


CANADA 


THE  1903  EDITION 


STANDARD  WIRING 

rOR  ELECTRIC  LIGMT  AND  POWER 


ADOPTED 

By  the  Fire  Underwriters  of  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover.  Pocket  Size,  Retail  Price         -  J-  $1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 
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Ness,    Latent  bate 


;T0RERS  of- 


^^o/^S  TO  T.yV.NES3  & 


CO- 


SOLE  AGEf 

Milde  MicrophanE 

Tlie  besl  TRANSMfTTER 
ir  the  World. 


TELEPHONES 


QUEBEC  AGENTS 

^or  the 


05. 


SwitcD-BoarOs  and  ftnnunclators 

FIRE  ALARM  APPARATUS  and 

TELEGRAPH  INSTRUMENTS 


? 

4 


'  Nessphones,'  Montreal  I 

732  Dorehester  St 
MONTRBfVL 

Telephone  Main  iioo. 


For  Electrical  Supplies  of  all  kinds. 


Montreal 


SADLER  &  HA  WORTH 


TANNERS  AND 

MANUFACTURERS  OF 


OAK  LEATHER  BELTING 

Try  our  "  CROWN  BRAND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 
Cor.  'William  and  Seigneurs  Streets,  MONTREAL.  9  Jordan  Street,  TORONTO 

MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicatingf  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 

What  Makes  the  Wheels  Go  ? 

OUR  "EXTRA" 

THE  J.  c.  McLaren  belting  go., 


l\^ontr»eal 


Toi?onto 


THE  ELECTRICAL  CONSTRUCTION 


Company  of  Loadoa,  Limited. 

32-40  Dundas  Street,  London,  Can.— Phone  1103. 
Perfection 
Type 


DYNAMOS 


MOTORS 


Multipolar  or 

Bipolar,  Direct 
Connected  or  Belted. 
High  efficiency.    Designed  for  any   required  speed  or  voltage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 

Estimates  cheerfully  given.  Descriptive  matter  furnished  on 
 application. 


Canadian  tested  and  guaranteed. 
Cheaper  and  better  than  any  other  wire 
on  the  market. 


CANADA  METAL  CO., 

William  Street,  TORONTO,  ONT. 
Also  Babbitt  and  Battery  Zincs. 
Price  list  on  application. 
WMiolesale  only. 


CANADIAN 


lectrical  News 

AND  Engineering  Journal 


POUKTEBNTH  YEAR  TORONTO,  CANADA,  JANUARY,  1904  p'^/v^a" 


The  cut  opposite  shows  other  makes  of  the  movnig 
element. 

Ours  is  of  a  different  kind. 

You  will  learn  more  of  this  later  by  watching  this  space.  We  ori- 
ginate new  and  improved  types  of  Electrical  Machinery,  the  kind 
that  are  winners  are  the  kind  we  make. 

The  Urvited  Electric  Co.,  Limited, 

TORONTO 


NOTHING  IS  CHEAP  BUT  THE  BEST 


Close  Reguldction 

Small  Core  Loss 

High  Efficiency 

For  Light  and  Power 

Oil  Insulated  Transformer- 

Sizes  from  600  Wa^tts  to  1250  K.  W. 

Send  i'ok  Bulletin. 

^^ADIAN  ^^ERAL  j^ECTRIC 

LIMITED. 

Head  Offices   -   TORONTO,  ONT. 

District  Offices  : 

MONTREAL     HALIFAX      OTTAWA       WINNIPFG       yAiSI^^'^Y^.     ^ -'r-r-r^.. ,  s 


It. 


THE  CAINADIAIN  ELECTRICAL  NEWS 


January,  1901 


 CHAKLES  BR.ANDE:IS   | 

\.  M.  Cau.  So».'.  0.  K..  A.  M.  Aincr.  lust.  E.K.  | 

CONSULTING  ENGINEER 

Ksliiimlcs.  ri.uis  aud  SupoivisivMi  1)1  Hyilraiilic 
anil  Straui  Klcctric  Uk*".  I'owcr  niul  knilroad 
Flauls.    Specifications.    Kcixms  Switchboard 
UcalRiis,  *.ouiplcte  K  iclorv  Installations,  Etc. 
l.ong  l>lstuui:«  Telephone  Main  32  6. 
Cable  .\ddress  ;  Biaiideis-Montreal. 

\V  V.  Code.  Univ  Kdition. 
l.ivriiv>ol      T.ondon  iSc  (Uobe  Building. 

MONTREAL 

WALLACE  C.  JOHNSON 

M.f.  Am   S^v,  C  K.     Mi-ii..  Am.  Soc.  M.E. 

CONSULTING  ENGINEER 


Water  Power  Development 
and  Power  Transmission. 

.■4  Noiir  l>..mc  Sircel,  MON  I  RKAL,  1'.  Q  , 

and  NIACAKA  FALLS,  N.Y. 


R.  S.  KELSCH 

Consulting  Enoineer 

hoag  nistancc  'Phone  Office  and  Residence. 

Cable  Address  "Kelsch" 

38  Victoria  Square,  Montreal 

Late  General  SupennteDdent  and  Engineer  of  the 
Lachine  Rapids  Hydraulic  &Lacd  co  .  Ltd. 

Mem.  Am.  Insl.  K.  H.  Mem.  Can.  So.  C.  E. 

Design  and  Construction  of  Transmissions, 
Lighting  and  Power  Plants  of  every  description, 
Underground  Sj  stems.  Conduits,  Estimates,  Re- 
ports and  Arbitrations,  so  years  practical  exper- 
— 'ce. 

ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.   Electric  Railways,  Lighting 
and   Power  Systems. 
Arbitrations,   Reports,  Etc., 


K.  N.  Piiii  1.11";,  Picsiilcni. 


Geo.  H.  Olney  2nd,  Secretary-Treasurer. 


80  ST.  FRANCOIS  X^VIBR  ST. 


MONTREAL 


RODERICK  J.  PARKE 

A.  M.  Can.  Soc.  CE.    A.  M.  Amer.  Inst.  C.E. 

GONSULTINC  ENGINEER 

Electric  Light  and  Power  Plants.    Long  Distance 
Electrical  Power  Transmission.  Steam 
and   Hydraulic  Plants.  Estimates. 
Valuations.   Tests.    Reports  and 
Investigations. 
53-54  Jaoes  Building,  C  trier  King  and  Tonge 
Streets,  TORONTO. 
T,.l..nhr>n^  J  Office— Long  Distance,  Main  8047. 
Telephone;,  |  Residence— North  2204. 

Telegraphic  address  :  "  Rodparke." 
W.  U.  Code.  Univ.  Edition. 

T.  T.  SIMPSON 

\.  M.  Amer.  Inst.  K.  h',., 

Corvsviltirvg  Engineer 

Long  Distance  Phone  Ottawa  1388. 
Design  and  Construction  of  Lighting 
and  Power  Plants  of  every  desc-iption. 
Long  Distance  Power  Transmission.  Re- 
pfjrts,  p'stimates.  Tests,  Specifications. 

OTTAWA,  DESGHENES 

55  Sparks  St.  QUE. 


F.  PIIK  El[C 


/V\ONTRB)f\b       -  TORONTO 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Rubber.  Magnet  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store:    W.  J.  VVatson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  DoNOHOE,  Agent,  82  Lake  Street. 

DYNAMOS  /  MOTORS 

New  or  Second  -  Hand.  For  Sale 

Especiallv  equipped  for  repairs  to   Electrical  Apparatus  of  all  kinds. 

ELECTR.IC  REPAIR  &  CONTRACTING  CO. 

617  <a  619  Lagauchetiere  Street    -  MONTREAL 

The  DOW  PORTABLE  ELECTRIC 

BRAINTRBE,  /TVASS. 

JUMP    SPfVRK,    PLUGS,    COILS,    AND  BrtTTERieS 

FOGARTY  BROS. 

Canadian  Agents.  llfi  St.  James  Street,  MONTREA  L 


I  r 


LITTLE  GIANT 
DOUBLE  TURBINE 

HORIZONTAL  AND  VERTICAL. 


Made  in  44  sizes  from  4  inches  to 
60  inches  diameter,  in  either  iron 
scroll  case  (see  cut)  or  in  flume  ca.se 

Machine  dressed  gearing  a  spec- 
ialty. 

Write  for  catalogue  and  gear  itst. 
Correspondence  solicited. 

J.  G.  WILSON  &  GO. 

GLENOR.A.  ONT. 


STUART-HOWLAND  CO 


Have  now  on  hand  ready  for  shipment 


18,000 


BRACKET  ARMS  in   12  different  styles,  and  other  OVERHEAD  AND  POLE 
EQUIPMENT  in  like  proportion.    Also  largest  stock  of 

LIGHTING  and  TELEPHONE  SUPPLIES  in  America. 


BR^.^■CHES  AT  : 

New  York 
London 


ClevelB.nd 
Paris 


261-287  DEVONSHIRE  ST.,\  Dn^TON     \1  A 
4-5  WINTHROP  SQ.,  j    DUOlUH,  iTl/\,j;5. 


!inolication. 
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McCormick 
Tvirbiives 


4,000  H.  P.,  72  ft.  head,  arranged  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Five 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inches  for  their  plant  at  Mechanicsville,  N.  Y. 


S.  /Worgan  Smith  Company, York,pa.,as.ft. 

176  FEDERAL  STREET.  BOSTON,  MASS. 

Write  tor  catalogue  if  conlemplalina  purctiase  ot  Turbines. 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY. 


If  Quality,  Promptness  and  Attention  Count  With  You 

Write  us  when  next  in  the  Market. 

J.  A.  DAWSON  ®.  CO. 

STREET  RAILWAY  AND  ELECTRICAL  SUPPLIES 

745  Craig  Street  MONTREAL,  QUE. 

^  Mail  orders  and  inquiries  receive  SPECIAL  ATTENTION.  O 


FLOUR.  MILLS. 


A) 


: 
% 


C  AKTAD  A 


We  Make 


VVHEELOC  K  ENGINES,  IDEAL  ENGINES,  GAS  AND  GASl)r,INE  ENGINES,  BOILERS,  PI  MPS,  WATER  WHEELS,  OATMEAL  MILL 
M/ICHINERY,  FLOUR  MILL  MACHINERY,  WOLF  GVRATORS,  WOOD-WORKING  MACHINERY,  SHINGLE  MACHINERY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION    CLUTCH    COUPLINGS,     FRICTION    CLUTCH    PULLEYS,    SAFES,    VAULTS  AND   VAULT  DOORS. 


We      build      Flour      Mills,      Corn      or      other     Cereal      Mills  from 
basement    to  attic,  and  can  furnish   the    power  plant  as  well.      Write  and 
ask  about  the  GYRATOR  SYSTEM  of  Milling.     Let  us  know  your  needs  in  ^ 
the  mill  line  and  we  will  furnish  you  plans  and  estimates. 


The  Goldie  &  McCulloch  Co.,  Limited, 

O-AI^T,  OlMTARIO, 


ii. 
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BALL  BEARINGS  FOR  ELECTRIC  MOTORS 

H.ill  hoaiiiij;>  are  boin)>  u>oi.i  extensively  in  Geiinanv  for  smal' 

and  mediiiin  sl/ed  motors.    Some  interesting  figures  taken  from 

HClu^tl  eonsumption  lests  are  given  in  the  accompanying  table, 

for  which  we  are  indebted  to  the  Electrician. 

U)  Thrct-v)hasc  motor,       h.jv.  »jo  Motor  Running  at 

revs  p»?r  minute.  Saving  in  jjo  I^oad.  Half-I^oad.  Full-Load 
cncrg>'  over  same  motor  with 

plaiu 'licanngs   50  per  cent.  19  per  cent.    11  per  cent- 

(-•)  Kor  a  thrce-v>hBse  motor,  3  h.p. 
and  1  500  revs,  per  minute,  the 

corres;  oudiiif;  tijriires  45  per  cent.  12  per  cent    6.5  per  cent. 

{,0  For  a  three-phase  nn>tor,  30  h.p. 
and  750  revs,  per  minute,  the 

corresponding  fiL;ures  are  30  per  cent,  s  per  cent.    2.5  per  cent. 

.■\  one-half  horse-power  three-phase  motor  running  at  1,500 
revolutions  per  minute  was  tested,  first  without  and  then  with 
counter-shaft,  all  bearings  being  of  the  ball  type.  The  following 
efficiencies  for  half  and  for  full  load  respectively  were  obtained  : 
(1)  Without  counter-shalt,  seventy-seven  and  seventy-eight  per 
cent,  respectively  ;  (2)  with  counter-shaft,  seventy-three  and 
sixty-nine  per  cent,  respectively. 


ELECTRIC  COUPLING  OF  DYNAMOS  DRIVEN  BY 
SINGLE-ACTING  STEAM  TURBINES. 

.An  ingenious  method  of  coupling  dynamos  driven  by  steam 
turbines  has  been  developed  by  the  Malske  Actien-Gessellschaft, 
Berlin,  in  connection  with  single-acting  turbines.  For  such  tur. 
bin-s  it  has  been  proposed  to  allow  the  steam  nozzles  to  revolve 
in  an  opposite  direction  to  that  of  the  moving  vanes.  By  this 
means  two  shafts,  revolving  in  opposite  directions,  are  obtained  ; 
and  with  the  same  relative  velocity  of  steam  between  the  two 
working  parts,  as  in  an  ordinary  turbine,  the  two  shafts  have 
speeds  that  are  half  the  absolute  speed  that  the  shaft  of  an  ordin- 
ary turbine  would  have  under  the  same  conditions.  It  is  not 
necessary  that  the  two  shafts  revolve  at  the  same  speed.  They 
may  be  coupled  so  that  the  power  given  off  by  both  can  be  taken 
from  one  of  them.  However,  since  two  dynamos,  when  operated 
in  parallel,  are  coupled  together  electrically,  each  exerting  a 


reciprocal  action  upon  the  other,  the  two  revolving  shafts  of  a 
turbine  constructed  as  above  may  be  used  to  drive  the  armatures 
of  two  generators,  and  a  mechanical  coupling  may  be  dispensed 
with.  The  machines  will  thus  tend  to  regulate  each  other,  and 
if  they  are  identical  and  equally  excited,  they  will  revolve  at  the 
same  speed,  and  each  deliver  half  the  total  power.  Any  varia- 
tion in  the  excitation  of  one  will  be  compensated  for  by  a  differ- 
ence in  speed,  and,  within  certain  limits,  the  loads  may  be  dis- 
tributed between  the  two  machines  in  any  desired  proportion.  In 
this  turbine  it  is  necessary  to  supply  the  steam  to  the  moving 
nozzles  through  a  hollow  shaft. — Abstracted  from  the  Mechanical 
Engineer,  London. 


A  LARGE  UNDERTAKING  COMPLETED. 

The  Dodge  Manufacturing  Company,  of  Toronto,  has  complet- 
ed its  immense  undertaking  of  furnishing  special  machinery  and 
castings  for  the  Harbor  Commissioners'  million  bushel  elevator 
at  Montreal.  Some  250  tons  of  machinery  and  castings  from  the 
company's  plant  at  Toronto  Junction  have  been  supplied  and  the 
work  has  been  executed  in  a  manner  thoroughly  satisfactory  to 
the  contractors,  Government  inspectors  and  engineers,  and  which 
does  credit  to  the  Dodge  Company.  The  hugh  steel  marine  leg 
has  been  successfully  hung  in  position  in  the  tower  and  is  said  to 
be  the  largest  in  Canada.  It  was  with  a  peculiar  view  of  meet- 
ing the  demands  of  jobs  like  this  that  extensive  additions  were 
made  to  the  company's  plant,  which  with  its  modern  foundry  of  15 
tons  per  hour  cupola  capacity,  travelling  cranes,  etc.,  the  up-to- 
date  machine  shops  and  tool  room,  pattern  shop  and  modern  of- 
fices and  engineering  departments,  is  worthy  of  a  visit. 


Messrs.  Gilman  Bros.  &  Burden,  of  Pokiok,  and  H.  W.  Shaw, 
of  Hawkshaw,  have  taken  steps  to  secure  the  construction  of  an 
electric  railway  between  Fredericton  and  Woodstock,  N.  B. 
It  is  understood  that  the  Shaw,  Cassels  Company  are  willing  to 
put  $100,000  into  the  project. 
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Mr.  Cieorge  K.  Phillips  has  been  appointed  superintendent  of 
the  electric  light  and  waterworks  pumping' station  at  Woodstock, 
N.  B. 

The  ratepayers  of  Fort  William,  Ont.,  have  approved  of  a  by. 
law  to  raise  the  sum  of  $10,000  for  iirprovements  to  the  electric 
lighting  system. 

Mr.  Hugh  A.  .\llan  .ind  Hon.  Raymond  Prefontaiiie,  Minister 
of  Mar  111!"  and  Fisliories,  went  lo  Boston  recently  for  the  purpose 
ol  examining  a  system  of  submarine  electric  signals  which  are 
in  use  in  and  around  Boston  harbor. 

A  company  has  given  notice  that  it  will  apply  to  the  Manitoba 
Legislature  for  incorporation  for  the  purpose  of  constructing  an 
electric  railwa>,  telegrj.ph  and  telephone  systems  and  installing 
electric  plants  in  the  vicinity  of  Emerson,  Man, 

At  the  annual  meeting  of  the  Sherbrooke,  Que.,  Street  Rail- 
way Company,  held  last  month,  the  following  directors  were 
elected  :  P.  E.  Clement,  Rutland,  Yt.  ;  H.  D.  Smith,  Compton  ; 
S.  L.  Clough,  Lennoxville  ;  W.A.  Moorehouse,  Sherbrooke,  and 
E.  Harding,  Boston. 

The  city  council  of  Sherbrooke,  Oue.,  have  offered  the  Sher- 
brooke Power,  Light  &  Heat  Company  the  sum  of  $200,000  for 
all  I  he  property  of  the  company  except  the  gas  works.  The 
previous  offer  by  the  council  included  the  gas  works. 

The  Eau  Claire  &  Calgary  Water  Power  Company,  of  Calgary, 
N.W.T.,  intend  to  install  a  new  plant,  to  be  a  duplicate  of  the 
present  plant  but  10  be  operated  by  steam  instead  of  water  power. 
It  is  also  the  intention  to  increase  the  water  power  plant. 

The  town  council  of  Arnprior,  Ont.,  has  renewed  for  a  term  of 
ten  years  the  street  lighting  contract  with  the  Arnprior  Electric 
Company.  Former  rates  will  prevail,  and  the  council  will  have  the 
privilege  of  substituting  arc  lights  for  incandescent  lights  in  the 
central  portion  of  the  town.  It  is  understood  that  the  company 
will  make  improvements  to  their  plant. 


The  Canadian  Consolidated  Oil  Company  has  been  incorporat- 
ed at  Hamilton,  Ont.,  with  a  capital  of  $1,000,000.  The  promot- 
ers are  Messrs.  R.  Clarkson,  Thomas  Ramsay,  James  Dixon, 
Leopold  Baker,  and  H.B.  Coburn.  It  is  not  the  intention,  for  the 
present  at  least,  to  erect  a  refinery. 

A  new  engine  has  been  installed  in  the  municipal  electric  light 
station  at  Glace  Bay,  N.S.,  also  a  new  boiler  of  150  h.p.  purchas- 
ed from  the  Robb  Engineering  Company,  of  Amherst.  It  is  the 
intention  to  install  a  250  kilowatt  direct  connected  generator  of 
the  alternating  current,  revolving  field  type,  together  with  new 
marble  panel  switch-board,  of  C.  C.  E.  manufacture. 

The  directors  of  the  Trinidad  Electric  Company,  who  met  in 
Halifax  on  December  11  last,  declared  a  quarterly  dividend  ai 
the  rate  of  5  per  cent,  pet  annum.  The  earnings  for  l/he  ^ear 
amounted  to  about  $100,000.  The  company's  property  in 
Trinidad  consists  of  12  miles  of  tramway  and  an  electric  lighting 
plant.    Mr.  John  F.  Stairs,  of  Halifax,  is  the  presiHent. 

A  meeting  of  the  directors  of  the  Canadian  Telephone  & 
Telegraph  Company  was  held  at  the  King  Edward  Hotel, 
Toronto,  recently,  with  the  president,  Mr.  Charles  Robinson,  of 
Scranton,  Pa.,  in  the  chair.  It  was  afterwards  stated  to  be  the 
intention  of  the  company  to  operate  both  local  and  long  distance 
lines  throughout  Canada  on  the  same  principle  as  the  independ- 
ent telephone  companies  in  the  , United  States.  An  effort  will 
be  made  to  obtain  a  franchise  from  the  city  of  Toronto. 

Mr.  J.  Phelps,  of  Baltimore,  who  .  was  employed  by  the  city  of 
Montreal  to  prepare  a  report  on  the  cost  of  constructing  an 
underground  conduit  tor  electric  wires,  has  completed  his  com- 
mission. He  estimates  that  a  suitable  system  would  cost  $1,205,- 
1 00.  He  has  given  figures  for  four  classes  of  conduits,  ranging  in 
cost  trom  34.68  cents  to  45.9  cents  per  duct  foot.  The  general 
scheme  calls  for  the  construction  of  main  or  trunk  line  conduits 
by  the  most  direct  routes  into  the  respective  territory  which  each 
is  designed  to  feed,  keeping  as  nearly  as  may  be  possible  along 
the  line  of  street  railway  tracks,  to  facilitate  feeding  to  the  trolley 
wires. 


Don't  Buy  Trans!oriiier§  uniii  you  Have 
invesiioated  tue  Merits  oi  Our  Tuoe  R. 

This  transformer  is  unquestionably  the  best 
investment  you  can  make  in  transformer  equip- 
ment. 

We  ^re  prepared  to  demonstrate  to  you  by 
actual  use  that  this  is  so. 

Write  for  our  special  bulletin  107.  It  will 
tell  you/in  brief  about  1  ype  R  transformer  and 
we  will  substantiate  our  claims  with  the  most 
convincing  line  of  arguments  and  demonstrations. 
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St.  CathaLrirves,  Ont. 
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Tenders  have  beon  inviteil  for  tlio  liyliiini;  ot  ihe  lowii  of  Syd- 
ney Mines,  N.  S. 

.Municipal  owership  of  tlie  electric  and  gas  plants  at  Ingersoll, 
Oni.,  has  been  defeated. 

The  Westniounl  I'ower  &  Transit  Company,  of  Westmoiint, 
Oue.,  has  applied  for  a  charter  of  incorporation. 

The  ratepayers  of  Owen  Sound,  Ont.,  carried  a  by-law  to 
raise  $25,000  for  extensions  to  the  gas  and  electric  light  plants. 

The  by-law  for  the  purchase  of  the  plant  of  the  Perth  Electric 
Light  Conipan),  Perth,  Out.,  was  carried  by  a  majority  of  133 
voles. 

The  ratepayers  of  Owen  Sound,  Ont.,  will  vote  on  a  by-law  on 
January  4th  to  provide  $10,000  for  improving  the  electric  light 
plant. 


Mr.  N.M.  Cantin  is  at  the  head  of  a  syndicate  which  propose 
to  build  an  electric  railway  between  Stratford  to  St.  Joseph's, 
on  Lake  Huron. 

The  electrical  contractors  of  the  city  of  Winnipeg  have  formed 
an  association  for  mutual  protection  and  benefit.  The  first  re- 
gular meeting  will  be  held  on  January  5  at  the  offices  of  the  E.S. 
Harrison  Cotnpany. 

Incorporation  has  been  granted  to  the  Maritime  Engineering 
Company,  Limited,  with  headquarters  at  Moncton,  N.  B.  The 
promoters  are  Messrs.  J.  P.  Weir,  P.  S.  Archibald,  F.  W.  Givan, 
Gordyn  Baxter,  Josiah  Wood  and  William  Christie. 

The  vote  on  a  by-law  to  raise  $45,000  for  improvements  to  the 
lighting  plant  of  the  town  of  Brockville,  Ont.,  resulted  in  a 
majority  ol  100  in  favor  of  the  by-law.  Another  by-law  to  amal- 
gamate the  light  and  power  boards  was  deleated. 
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XYLOTITE 
PULLEYS 


THE  ABOVE  PHOTOGRAPH  WAS  TAKEN  FROM  ONE  OF  A  LOT  OF  OUR  52'<x56x8  XYLOTITE  PULLEYS,  WHICH 
WERE  THE  LARGEST  FIBRE  PULLEYS  EVER  MANUFACTURED. 

SPECIFY  XYLOTITE  PULLEYS  ON  ALL  APPARATUS 
WE  MAKE  ALL  SIZES.      NONE  TOO  LARGE  OR  NONE  TOO  SMALL. 
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EKCIvOSETr)  FUSES 

Both  Spring  Clip  and  Screw  Contact 
With  or  without  Switches 

We  are  now  manufacturing  the  above  lines  and  are  prepared  to  make  prompt  delivery. 

Write  for  further  information 

COLLYER   <a  BROCK 

1801  Notre  Dame  Street,  MONTREAL 


TttlfpUono  M.  1930 


McGILL  UNIVERSITY,  MONTREAL 
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Enifineering  ;  Mining  Engineering  and  Metal- 
liirg>- ;  Chemistn.-,  Architecture.  Also  full  courses 
in  Arts,  l^w,  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  addre.'^s 

The  Registrar. 
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SOME  POSSIBILITIES  OF   THE  ALTERNATING  CUR- 
HpNT  SINGLE  PHASE  RAILWAY  MOTOR. 

15 V  A    H.  ARMSTRONO 

The  electric  railway  motor  has  replaced  tlie  horse  and  cable  on 
our  cily  streets,  the  steam  locomotive  on  overhead  and  under- 
ground rapid  transit  lines,  and  has  conclusively  proved  its  exclu- 
sive riffht  to  operate  suburban  cars  over  disiances  reaching'  more 
than  lifty  miles  Irom  the  outskirts  of  larger  cities.  All  this  has 
been  accomplished  with  the  direct  current  series  motor  operating 
at  a  potential  opproximating  six  hundred  volts  and  with  alternat- 
ing current  distribution  to  suitably  located  rotary  converter  sub- 
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stations.  There  are  isolated  cases  where  the  electric  motor  has 
replaced  the  steam  locomotive  on  steam  lines,  and  where  this  has 
been  done  the  increase  in  the  dividend  earning  power  of  the  road 
has  been  sufficiently  great  to  warrant  the  extension  of  the  electric 
service  and  the  changing  over  of  more  steam  operated  lines. 
With  the  commercial  development  of  the  alternating  current  rail- 
way motor,  new  possibilities  are  introduced  in  electric  railroad- 
ing, owing  to  the  much  higher  voltages  for  which  the  motor  it- 
self can  be  %vound,  and  due  also  to  the  fact  that  alternaiing 
current  is  used  directly  as  motive  power  without  the  expensive 
transforming  apparatus  required  for  the  direct  current  series 
motor . 

The  alternating  three  phase  induction  motor  has  been  applied 
to  traction  work  with  doubtful  success,  owing  to  its  practically 
synchronous  characteristics,  its  limited  output  making  it  sensitive 
to  the  heavy  voltage  drops  liable  to  occur  in  railway  work,  and 
due,  furthermore,  to  the  complication  of  double  overhead  trolky 
required  for  this  type  of  motor. 

During  the  past  few  years  there  have  been  developed  several 
types  of  single  phase  alternating  current  motors  having  speed- 
torque  characteristics  even  better  adapted  for  railway  work  than 
that  of  the  direct  current  series  motor,,  and,  furthermore,  pro- 
viding ample  starting  torque  with  any  voltage  variation  liable  to 
occur  in  practical  electric  railway  operation.  As  these  motors 
can  be  operated  with  a  smgle  trolley  and  ground  return,  and  can, 
furthermore,  be  operated  satisfactorily  on  either  direct  or  alter- 
nating current,  it  makes  their  field  of  usefulness  much  greater 
than  their  direct  current  series  competitor. 

Having  such  a  motor  with  practically  no  restriction  as  to  volt- 
age, it  is  possible  to  break  away  from  the  exclusive  field  of 
electric  traction  with  frequent  service  and  small  units  and  consider 
the  operation  of  freight  and  passenger  trains  over  our  regular 
steam  lines.  In  order  to  arrive  at  some  general  conclusions  not 
limited  by  the  local  considerations  of  a  specific  case,  this  paper  is 
devoted  to  a  somewhat  brief  and  general  discussion  of  the  opera- 
tion of  our  steam  lines  by  the  alternating  current  railway  motor. 

To  make  the  conclusions  general,  trains  of  difllerent  weight 
have  been  taken,  operating  at  different  speeds  and  varying  head- 
way over  a  level  track.  As  being  typical,  train  weights  of  2,000, 
1,000,  500,  and  250  tons  of  2,000  lbs.  have  been  selected.  As  the 
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invostigf.lioii  of  the  operation  of  these  trains  will  be  carried  to 
maximum  speeds  of  60  to  70  m.p.h.,  the  total  fricton  of  the  train 
expressed  in  pounds  per  ton  is  given  in  curve  sheet  1.  This  fric- 
tion is  not  that  of  the  trailing  load,  but  includes  the  running  and 
wind  friction  of  the  locomotive  itself. 

From  a  number  of  tests  a  steam  consumption  of  appi  oximatel)' 
30  lbs.  per  l.H.l'.  hour  is  taken  as  the' basis  of  all  locomotive 
work.  It  is  assumed  that  locomotives  are  compound,  as  this 
steam  consumption  could  hardly  be  expected  with  simple  engines 
under  average  conditions.  To  make  all  results  comparable 
further  assumptions  are  made  ol  an  evaporation  of  7  lbs.  of  water 
per  pound  of  coal,  an  engine  efficiency  of  85  per  cent.,  and  cost 
of  coal  at  $2.00  per  ton  of  2,240  lbs.  The  price  of  fuel  will  vary 
and  this  is  considered  later.  As  we  are  figuring  upon  actual 
performance  of  the  locomotive,  that  is,  work  done  in  overcoming 
train  friction,  it  will  be  necessary  to  introduce  a  factor  allowing 
for  coal  wasted  in  making  up  and  damping  fires,  and 
general  waste  incident  to  locomotive  practice  when 
standing  idle  for  a  large  part  of  the  twenty-four  hours.  Further- 
more, a  steam  locomotive  is  called  upon  to  operate  throughout 
the  year  at  varying  temperatures  of  the  surrounding  air,  and  coal 
consumption  during  the  winter  months  is  in  excess  of  that  during 
the  summer.  This  excess  may  reach  20%  as  an  average  during 
the  cold  weather,  and  hence  10%  additional  fuel  is  charged  to  the 
locom  .itive  for  the  work  assumed,  to  take  care  of  different  con- 
ditions of  operation  which  the  electric  locomotive  does  not  have 
to  contend  with. 

On  the  basis  of  the  above  assumptions,  all  of  which  are  the 
result  of  practical  tests,  curve  sheet  2  is  obtained  : — 

These  figures  check  up  reasonably  close  with  the  locomotive 
performance  sheets  for  steam  roads  after  superfluous  mileage  has 
been  deducted  from  the  total  mileage  given.  As  an  example 
the  shifting  locomotives  and  pushers  are  charged  with  so  many 
miles  per  hour  and  often  do  not  make  one-third  the  mileage 
charged  to  them,  so  that  locomotive  performance  sheets,  as 
published,  sometimes  indicate  too  low  a  coal  consumption  per 
1,000  ton  mile  of  actual  work  done. 

The  next  item  of  considerable  expense  in  steam  operation  is 
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Curve  Sheet  2. —Cost  of  Steam  Operation. — Coai.  $2.00 

per   2,240  l.BS. 

the  labour  account.  As  it  is»  immaterial  to  the  train  crew  whether 
steam  or  electric  locomotives  are  supplied,  this  item  will  not  be 
entered  into.  The  engineer  and  fireman,  however,  are  greatly 
influenced  by  the  character  of  the  motive  power.  In  steam 
operation  a  crew  working  ten  hours  a  day  average  for  the  rail- 
road company  will  not  be  in  actual  service  on  the  road  more  than 
forty  or  fifty  per  cent,  of  the  time,  the  remainder  of  the  time 
being  taken  up  in  caring  for  the  locomotive.  In  electrical 
operation  the  full  time  of  the  crew  can  be  utilized  for  active 
duly,  and  hence  a  considerable  saving  effected  in  this  item.  In 
steam  operation  a  crew  costing  $8.50  for  ten  hours  labor  has 
been  assumed  to  be  in  active  commission  for  five  hours  per  day. 
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while  in  electric  service  the  crew  is  assumed  to  be  in  commission 
8.3  hours  per  day  out  of  the  ten.  For  shorter  hours  of  labor  the 
same  proportion  would  hold  true,  and  the  crew  for  the  electric 
locomotive  will  cost  but  sixty  per  cent,  of  that  for  the  steam 
locomotive.  The  cost  of  wages  per  thousand  ton  mile  is  given 
in  curve  sheet  2. 

In  order  to  approximate  the  repairs  on  steam  locomotives  of 
different  capacities,  it  is  assumed  that  the  locomotive  will  have 
its  weight  proportioned  to  the  irains  which  it  is  10  handle,  and  as 
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a  basis  of  the  repair  item,  the  following  values  are  assuined, 
agreeing  closely  with  the  results  of  compound  locomotive  in 
actual  service. 

STEAM  operation  —  REPAIRS,  CENTS  PER    I.OOO  TON  MILE. 


250  tons   25  cents. 

500  tons   1 3.8  " 

1,000  tons   7.7  " 

2,000  tons    3.3  " 

The  items  of  oil,  waste  and  water  are  not  determined  here  at 
length,  but  are  introduced  in  the  final  values  obtained  for  oper- 
ating expense.     Combining  the  figures  obtained  above  for  steam 


operation,  including  fuel  at  $2.00  per  2,240  lbs.,  engine  trew  at 
$8.50  per  ten  hours  (five  of  which  are  in  actual  service),  repairs, 
oil,  waste,  water,  etc.,  the  results  in  curve  sheet  3  are  obtained. 

It  is  evident  from  the  curves  that  each  weight  train  can  be 
run  at  a  certain  speed  with  a  minimum  expense  for  operation, 
this  speed  varying  with  the  weight  of  the  train.  This  econom- 
ical speed  will,  of  course,  vary  with  any  variation  of  the  con- 
stants assumed  above,  such  as  the  price  of  coal,  labor,  etc.,  but 
the  values  obtained  are  instructive  and  are  given  below  : — 

SPEEDS  OF  economical  OPERATION. 

250  tons   38  m.p.h. 

500  tons   28  " 

)  ,000  tons     .    23  " 

2,000  tons    19  " 

Considerable  latitude  is  given  above  and  below  these  speeds 
without  greatly  increasing  expense  per  1,000  ton  mile  for 
operation. 

Coming  now  to  the  determination  of  the  cost  of  operating  an 
electrically  propelled  train  under  the  same  conditions,  we  arrive 
at  some  very  interesting  results  due  to  the  low  first  cost  of 
electrically  equipping  the  proposed  steam  line  afforded  by  the 
alteinating  current  single  phase  motor. 

The  same  friction  values  are  used  as  given  in  curve  sheet  i  for 
steam  operation.  From  these  values  the  kilowatt  capacity  of 
each  train  is  determined  for  the  different  speeds  and  varying 
weights  of  trains.  From  these  values  the  cost  of  trolley  copper, 
step-down  line  transformers  and  generating  station  aro  deter- 
mined. The  electrical  system  consists,  in  brief,  of  a  generating 
station  controlling  one  hundred  miles  of  track,  that  is,  feeding 
fifty  miles  in  either  direction.    At  intervals  of  approximately 


twelve  miles  are  installed  step-down  transformars  reducing  the 
transmission  potential  to  3,000  volts  or  more  for  the  trolley 
potential.  This  trolley  potential  is  assumed  at  3,000  volts  for  a 
good  majority  of  the  results,  but  for  heavy  work,  that  is,  1,000 
and  2,000  ton  miles  the  voltage  is  somewhat  increased,  but  no- 
where exceeds  a  safe  operating  value.  The  transmission  poten- 
tials also  are  kept  entir  ely  within  practical  limits.  The  generat- 
ing station  does  not  get  excessively  large  and  the  electrical 
system  throughout  presents  no  features  of  unusual  interest,  but 
rather  duplicates  work  that  is  deing  done  throughout  the  country. 
By  keeping  all  values  within  conservative  limits,  the  results 
obtained  become  of  practical  application  and  not  of  theoretical 
interest. 

The  cost  of  installing  the  electric  system  complete,  including 
generating  station,  transformer  sub-stations,  transmission  lino 
poles,  bonding  of  track  etc.,  is  given  in  the  following  table: — 

COST  OF  ELECTRICAL  INSTALLATION. -COST  PER  MILE  SINGLE  TRACK. 


2,000  ton  train. 

5  trains  10  trains  20  trains 

M.P.H.  each  way.        each  way.  each  way. 

10  5,600  7,020  q,86o 

20  6,520  8,490  12,430 

30  8,410  q.840  14,580 

40  11,690  11,910  16,770 

1 ,000  ton  tram. 

10  4,800  5,500  6,920 

20  5,200  6,200  8,100 

30  6,250  ^6,900  9,400 

40  7,600  7,700  10,600 

50  9,820  9,820  12,700 

500  ton  train. 

10  4.400  4,700  5,400 

20  4,500  5>'Oo  6,000 

30  5, 'oo  5,500  6,800 

40  5,900  6,000  7,500 

50  7,100  7,100  8,600 

250  ton  train. 

10  4,200  4,400  4,800 

20  4,300  4,600  5,000 

30  4,600  4,800  5,400 

40  5,' 00  5.200  6,000 

50  5,700  5,700  6,600 


The  above  tables  are  g  ven  at  length,  as  they  form  very  inter- 
esting reading,   showing  how  the  cost  increases  with  the  size  of 
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Curve  Sheet  4. — Cost  of  Electrical  Installation,  Ten 
Trains  Each  Wav  Per  Day. 

the  unit  rather  than  by  the  frequency  of  the  trains.  Also  it  is 
very  necessary  to  arrive  at  an  initial  cost  of  electrical  installation 
somewhat  accurately, as  this  constitutes  a  funded  debt  upon  which 
the  saving,  if  any,  between  electrical  and  steam  operation  must 
pay  dividends. 

In  determining  the  erst  of  electrical  operation  it  has  been  noc- 
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essary  to  consider  the  cost  ot  proiliicinjj  power,  and  a  sliding 
*cale  has  been  taken  for  tlie  diflferent  kilowatt  outputs,  ranging 
iVom  four  mills  per  K\V.  hour  to  nine  or  more,  with  coal  at  $2.00 
por  ton,  depending  upon  the  KW.  capacity  of  the  generating 
station.  It  is  assumed  that  steam  turbinps  and  modern  methods 
of  generating  station  conslruclion  are  used,  looking  tc  the  gieat 
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est  economy  of  operation.  Wages  of  engine  crew,  as  stated, 
are  taken  at  sixty  per  cent,  of  those  for  steam  operation.  Repairs 
for  electrical  locomotives  are  given  in  the  following  table: 

ELEeTRICAL    LOCOMOTIVE  REPAIRS. 

250  tons  8    cents  per  1,000  ton  mile. 

500  tons  4.8    "      "  "      "  " 

1,000  tons   ••  ■2.3    "      "  "      "  " 

2,000  tons  I       "      "  "      "  " 

These  repairs,  in  common  with  that  given  for  steam  operation, 
include  all  running  repairs,  overhauhng  and  renewals.  The  cost 
of  electrical  operation  is  given  complete  in  curve  sheet  5,  which 
are  directly  comparable  to  the  cost  of  operation  for  steam  pre- 
viously given.  It  is  obvious  that  as  there  is  a  fixed  charge  of 
five  per  cent,  depreciation  and  repair  account  on  the  entire  elec- 
trical installation,  it  is  necessary  to  consider  the  freqviency  of 
travel  over  our  proposed  route.  In  order  to  make  it  as  general 
as  possible,  it  has  been  assumed  that  there  will  be  five,  ten  and 
twenty  trains  per  day  each  way.  The  cost  of  operation  expressed 
in  cents  per  1,000  ton  mile  does  not  vary  greatly  with  the' 
different  frequency  of  trams,  but  the  dividend  account  must  be 
based  upon  a  selected  train  frequency.  For  convenience,  a 
train  frequency  of  ten  per  day  each  way  is  taken,  and  the  cost 
of  electrical  operation  given.  For  other  frequency  of  trains,  the 
cost  of  operation  per  1,000  ton  mile  w\\\  not  vary  more  than  one 
or  two  cents  either  waj  from  the  results  given  in  the  curves  and 
they  are,  therefore,  of  fairly  general  application. 

By  comparing  this  curve  with  that  given  for  steam  operation, 
a  considerable  saving  is  shown,  giving  varying  dividends  depend- 
ing upon  the  frequency  of  travel,  weight  of  train,  maximum 
speed,  etc.  In  fact,  frequency  of  travel  and  weight  of  train  are 
the  determining  features  in  considering  the  adoption  of  electric 
transportation.  In  order  to  show  the  dividend  earning  power, 
that, is  the  saving  in  electric  operation  over  steam  as  thepercenl- 
age  of  the  cost  for  electrical  installation,  the  three  following 
tables  have  been  prepared  for  a  frequency  of  train  service  of  five, 
ten  and  twenty  trains  each  way  per  day. 

INTEREST  ON  ELECTRICAL  INVESTMENT,   FIVE  TRAINS  PER 
DAY    EACH  WAV. 


M.P.H. 
10 
20 

30 
40 


2,000  tons. 

5-75% 

3.88 

1.81 


1,000  tons. 

8..  7% 
4.92 
3.82 
3-47 


500  tons. 
9- 25% 
5-73 
4.1 
3.68 
3-36 


250  tons. 
9  22% 
6.oi 

4-85 
4.07 

3-74 


M.P.H. 

10 

20 

30 
40 

50 


TEN  TRAINS  PER  DAY  EACH  WAY. 

2,000  tons.        1,000  tons.  500  tons. 

8.48"'.  '4-8%  i7-.S% 

4.68  8.87  11.05 

1. 31  7.2  8.1 

6.8  7.62 

....  ....  6.72 


10 
20 

30 
40 

50 


250  tons. 

18.3% 
11.9 

9-65 
8.14 
7.48 

TWENTY  TRAINS  PER  DAY  EACH  WAV. 

8.92%  23.1%  31.4%  34.5% 

2.6  12.9  19.1  22.1 

9.8  13.65  17.8 

  9.73  12.8  15.0 

    11.25  13-7 

As  shown  by  the  above  tables,  electric  locomotives  cannot 
compete  with  steam  for  trains  of  2,000  tons  at  higher  speeds, 
owing  to  the  enormous  cost  of  equipping  the  road  electrically 
with  the  constants  chosen.  Should  such  heavy  railroading  be 
contemplated  electrically,  it  would  be  necessary  to  adopt  longer 
transmissions  than  the  fifty  miles  either  way  from  the  power 
house  assumed,  and  which  is  very  conservative,  also  the  use  of 
higher  voltages  on  the  trolley  than  the  5,000  or  6,600  volts 
maximum  assumed  in  arriving  at  the  tables.  The  scope  of  the 
paper  has  been  limited, however, to  the  use  of  standard  apparatus 
and  voltages  met  with  in  every  day  practice.  The  results  given 
thus  represent  the  practice  of  to-day  and  not  what  electrical  en- 
gineers may  be  able  to  do  sometime  in  the  future.  The  consid- 
eration of  the  operation  of  2,000  ton  trains  at  speeds  of  50  or 
60  m.  p.  h.  is  hypothetical,  as  no  steam  locomotive  could  be 
constructed  that  would  furnish  sufficient  power  to  haul  a  train  of 
this  weight  at  the  speeds  considered.  The  problem  is  feasible 
from  an  electrical  standpoint,  as  the  weight  of  the  locomotive 
could  be  distributed  among  a  number  of  units  distributed 
throughout  the  train  to  lessen  the  draw  bar  pull  without  exceed- 
ing a  permissible  weight  per  axle. 

The  discussion  of  the  paper  has  been  limited  thus  far  to  the  use 
of  coal  costing  $2.00  per  ton  for  both  steam  and  electric  locomo^ 
tive  work.  It  is  a  well  known  fact  that  generating  stations  can 
use  cheaper  coal  than  it  is  economical  to  use  on  steam  locomo- 
tives, and  hence  it  is  interesting  to  follow  through  the  results  with 
varying  prices  of  coal.  In  figuring  the  cost  of  coal,  it  is  assum- 
ed that  coal  will  be  charged  10  operation  at  the  price  for  which  it  ' 
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could  be  sold  in  the  wholesale  market  at  the  locality  used.  Coal 
at  $2.00  per  ton  is  somewhat  cheap,  especially  for  some  of  the 
western  roads,  anil  the  same  method  of  figuring  has  been  used 
in  determining  the  earning  capacity  of  the  electrical  installation 
for  $3.00  and  $4.00  coal  as  well.  As  the  saving  in  electrical 
operation  and  its  percentage  of  the  cost  of  installing  the  electric- 
al system  are  of  fundamental  importance,  the  table  for  interest 
earning  capacity  expressed  as  percentage  of  the  electrical  instal- 
lation is  given  in  the  following  tables  both  for  $3.00  and  $4.00 
coal. 
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COAL  AT  $3.00  PER  2,240  LBS.  —  INTEREST   ON  ELECTRICAL  INVEST- 
MENT. 


Five  Trains  per  Day  Each  Way. 


M. 


.H. 

2  000  tony. 

,000  tons. 

500  tons. 

250'tons. 

1 0 

8  Is"/ 

10.6% 

10.8% 

9-6% 

20 
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36.3% 

20 

8.2 

17.7 

22.6 

23.8 

30 

7-9 

'5- 

'7- 
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COAL  AT  $4.00  PER   2,240  LBS.  —  INTEREST  ON  ELECTRICAL  INVEST- 
MENT. 
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The  operating  expenses  considered  include  fuel,  wages,  re 
pairs,  oil,  waste,  water,  and  five  per  cent,  depreciation  on  th^ 
electrical  installation.  No  depreciation  is  charged  off  agains' 
the  locomotives,  as  although  the  electric  locomotives  cost  mor<^ 
than  the  steam,  they  will  permit  of  a  greater  mileage,  so  that 
the  total  capital  invested  in  locomotives  should  be  practically  the 
same  in  either  case.  There  are  a  number  of  expenses  incidental 
to  steam  operation  other  than  those  considered  which  must  be 
done  away  with  with  the  adoption  of  the  electric  locomotive. 
While  each  ot  these  expenses  is  small  they  may  amount  to  con- 
siderable in  the  aggregate.  For  example,  the  electric  locomo- 
tive is  double  ended  and  requires  no  turn  table.  Two  electric 
locomotives  can  be  coupled  together  and  operated  by  one  en- 
gineer in  the  cab  of  the  leading  locomotive,  each  locomotive 
doing  an  equal  share  in  hauling  the  train.  In  fact,  it  is  not 
strictly  necessary  to  consider  the  use  of  a  fireman  in  electric 
propulsion,  as  his  duties  will  be  largely  c.-nfined  to  ringing  the 
bell,  and  waiting  for  the  engineer  to  die  ot  heart  disease.  His 
services  can  be  dispensed  with  entirely  if  we  consider  that  the 
electric  locomotive  cab  can  De  made  the  caboose  for  the  train, 
and  the  train  crew  serve  as  a  reserve  for  the  engineer  in  case  of 
tiouble.  The  cost  of  fuel  has  been  assumed  equal  in  both  cases, 
but  there  is  an  added  expense  in  handling  the  fuel  for  steam 
operation,  as  the  source  of'supply  of  the  locomotives  is  distri  - 
buted in  small  pockets  over  considerable  track,  each  pocket  re- 
quiring more  or  less  outlay  for  its  establishment  and  mainten- 
ance, all  of  which  can  be  saved  by  electric  locomotive  fed  from 
a  central  generating  station.  The  increasing  tendency  towards 
the  adoption  of  very  heavy  trains  calls  for  heavier  locomotives 
with  consequent  increase  in  weight  of  rail,  cost  of  bridges, 
ballasting  track  and  general  maintenance  of  the  right  of  way. 


A  study  of  the  above  tables  brings  out  the  fact  that  for  very 
infrequent  service,  that  is,  five  trains  per  day  each  way  or  less,  it 
would  hardly  pay  to  equip  the  road  electrically,  there  being  a 
dividend  of  from  four  to  seven  per  cent,  on  the  capital  invested. 
With  more  frequent  service,  however,  the  saving  in  electrical 
operation  becomes  more  marked  until  at  from  fifteen  to  twenty 
trains  per  day  each  way  the  interest  earning  power  of  the 
electrical  investment  is  worthy  of  very  careful  consideration.  It 
should  be  borne  in  mind  that  all  these  figures  do  not  contemplate 
increase  in  the  present  traffic  of  the  road,  and,  therefore,  do  not 
take  into  consideration  one  of  the  chief  characteristics  of  electric 
traction,  that  is,  developing  short  haul  local  traffic  and  thus  in- 
creasing the  dividends  by  increasing  the  receipts  rather  than  by 
cutting  down  operating  expenses.  The  well  known  ability  of 
electric  roads  to  greatly  increase  previous  steam  traffic  has  led 
them  to  be  installed,  in  many  cases,  without  too  close  an  investi- 
gation into  their  economical  installation.  The  electrically  equipped 
road,  while  caring  for  the  heavy  through  freight  traffic  with  an 
earning  capacity  of  from  four  to  seven  per  cent. on  the  investment, 
can  also  build  up  a  local  traffic  both  freight  and  passenger,  with 
practically  no  additional  cost  and  showing  very  large  returns. 

Taking  up  the  possibilities  of  the  alternating  motor  in  general 
haul  work,  the  problem  had  to  be  treated  in  a  very  general  way 
in  order  not  to  lose  sight  of  the  scope  of  the  problem  in  consider- 
ing local  details.  The  average  specific  problem  has  its  local 
conditions,  which  must  be  carefully  considered  in  detail,  and,  in 
many  cases,  would  show  a  greater  return  for  the  money  invested 
than  indicated  in  this  paper.  For  instance, all  power  is  supposed 
to  be  generated  from';; coal  from  power  house  devoted  to  the 
interests  of  railroading  alone.  Along  many  of  our  roads  exist 
water  power  facilities  which  could  be  advantageously  developed 
and  furnish  power  much  cheaper  than  the  figures  assumed  from 
coal  generation.  Futhermore,  the  cost  of  power  in  the  smaller 
generating  station  capacity  has  been  assumed  as  high  as  one 
cent  per  kilowatt  hour  or  more,  and  should  a  generating  station 
supply  other  industries,  such  as  mining,  lighting,  general  power 
distribution,  etc.,  the  cost  of  purchasing  power  would  bs  con- 
siderably decreased  with  a  consequent  reduction  in  cost  of 
operating  electrically.  The  results  given  in  the  table  therefore 
are  of  general  application  only  And  may  be  considerably  modi- 
fied when  considering  the  local  aspect  of  a  given  proposition. 
It  is  believed,  however,  that  the  results  as  obtained  are  based 
upon  conservative  assumptions,  in  fact,  most  of  these  assump- 
tions were  obtained  from  operating  conditions,  and,  with  the 
figures  given,  outline  somewhat  briolly  the  possibilities  of  the 
alternating  current  single  phase  motor  in  the  railway  field. 
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Curve  Sheet  7. — Net  Earnings    Electrical  Installation, 
500  Ton  Train  Units. 

Indeed,  the  wear  upon  a  light  rail  with  a  heavy  reciprocating 
engine  must  be  considerably  more  than  that  given  to  the  rail  by 
an  electric  locomotive  of  half  the  weight  and  having  a  perfectly 
uniform  rotary  impulse  imparted  to  the  drivers.  Just  how  much 
money  may  be  saved  by  the  lessened  mainlen.'ince  of  the  track  is 
conjectural  and  hence  has  net  been  entered  into  here,  but  the 
figure  must  reach  a  considerable  size  for  heavy  locomotive 
work.  As  the  maintenance  of  electric  locomotives  is  consider- 
ably less  than  its  steam  competitor  it  will  reduce  the  size  of  re- 
pair sliops  required,  the  difference  in  the  interest  on  which  would 
appear  as  a  fixed  charge  against  steam  operation.  I'"urther- 
more,  a  steam  locomotive  including  a  tender  has  not  more  than 
fifty  per  cent,  of  its  weight  upon  the  drivers,  which  will  consti- 
tute from  seven  to  ten  per  cent,  of  the  average  train  weight.  As 
this  is  a  dead  weight,  producing  no  revenue,  it  would  be  fair  to 
compare  the  two  systems  by  estimating  upon  a  train  for  sleam 
operation  from  seven  to  ten  per  cent,  heavier  than  for  electric 
operation.  The  comparative  figures  given  in  the  table  based 
upon  1,000  ton  miles  are  not,  therefore,  entirely  fair  toward 
electric  operation,  but  should  be  somewhat  increased  for  haulage 
involving  the  use  of  the  steam  locomotive. 

The  earning  capacity  of  the  money  invested  in  electric  equip 
ment  can  be  looked  upon,  therefore,  as  exceeding  the  value 
given  in  the  tables,  but  as  stated  above  local  conditions  wil 
largely  affect  the  application  of  the  general  figures  to  any  given 
example.  Should  all  the  factors  entering  into  the  engineering 
expense  of  operating  roads  by  steam  and  by  electric  locomotives 
be  carefully  considered,  the  possibilities  opened  up  by  the  use 
r>f  the  alternating  motor  are  sufficiently  great  to  warrant  its  re- 
placing the  steam  locomotive  in  many  of  our  railway  systems, 
either  in  part  or  for  the  complete  system. 
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AN  EXPERIMENTAL  STUDY  OF  THE  CON- 
DITIONS OF  "FOAMING"  IN 
STEAM  BOILERS. 

l^v  A.  McGiLL,  B.A.,  Etc. 
The  tollowiiii;;^  simple  apparatus  has  served  me  to 
Jemonstrate  most  of  the  phenomena  of  foaming,  and 
to  study  the  conditions  which  produce  and  govern  this 
effect  of  the  use  of  many  natural  waters  tor  steam-mak- 
ing. 

The  apparatus  consists  of  a  copper  flask  of  about 
400  c.c.  capacity,  closed  by  a  rubber  stopper,  which  is 
held  in  place  by  a  clamp  passing  under  the  edge  of  a 
flange  on  the  neck  oi  the  flask. 

Two  perforations  in  the  stopper  carry  respectively  a 
bent  glass  tube,  containing  mercury,  which  serves  as  a 
pressure  gauge,  and  a  brass  tube,  of  }4  inch  diameter, 
about  6  inches  long,  open  below,  and  fitted  above  with 


Apparatus  Used  to  Demonstrate  the  Phenomena  of 
Foaming  in  Steam  Boilers. 


a  ground  valve,  and  a  lever  by  which  variable  pressure 
can  be  put  on  this  valve.  The  brass  tube  can  be  ad- 
justed in  relation  to  the  level  of  the  water  in  the  flask, 
by  simply  pushing  it  up  or  down.  In  use,  it  is  pulled 
up  until  such  a  space  is  left  above  the  surface  of  the 
boiling  water  as  to  cause  dry  steam  only  to  escape 
through  the  valve, when  the  pressure  is  suddenly  lower, 
ed  from  10  to  5  inches  of  mercury  ( =^  5  to  2j4  lbs.  per 
square  inch). 

The  moveable  weight  is  placed  in  such  a  way  that 
steam  blows  off  at  5  inches  mercury  pressure.  The 
lever  is  held  down,  by  a  rod  in  the  hand,  until  the  pres- 
sure rises  to  10  inches.  On  now  releasing  the  lever 
steam  escapes  with  violence,  and  its  character  as  dry 
or  wet,  as  accompanied  b)'  little  or  by  more  water,  is 
easily  observed. 

It  is  scarcely  necessary  to  add  that,  in  comparative 
tests,  the  same  gas  flame  must  be  used  in  heating  the 
flask. 


I  have  worked  with  150  cc.  ot  water  in  each  experi- 
ment. The  solid  matter,  which  I  have  added  to  the 
water,  is  powdered  chalk  in  most  cases.  In  the  few 
instances  where  I  have  used  fullers'  earth,  lamp  black, 
etc.,  I  have  obtained  results  that  seemed  to  show  no 
difference  due  to  specific  character  of  the  solid  matter. 
It  is  so  easy  for  anyone  interested  to  verity  my  results 
for  himself  that  I  shall  simply  state  these  generally, 
instead  of  describing  in  detail  a  series  of  experiments. 

1.  The  first  general  condition  which  causes  foaming 
is  the  sudden  superheating  of  the  water  in  the  boiler, 
due  to  reduction  of  boiler  pressure  by  drawing  off 
steam. 

2.  With  distilled  water,  foaming  does  not  result 
under  the  conditions  named. 

3.  With  a  clear  space  of  one  inch  between  the  water 
surface  and  the  safety-tube,  foaming  does  not  occur 
with  distilled  water,  even  on  addition  of  500  milli- 
grammes of  powdered  chalk. 

4.  When  carbonate  of  soda  is  in  solution  in  the 
proportion  of  i  gramme  Na2  CO3  per  litre,  the  escap- 
ing steam  is  charged  with  much  water,  even  though  the 
water  in  the  boiler  is  quite  free  from  particles  of  solid 
matter  in  suspension. 

5.  When  carbonate  of  soda  is  present  to  the  extent 
of  0.25  grammes  per  litre,  the  steam  is  distinctl)'  wet, 
but  no  great  amount  of  water  is  thrown  out. 

6.  On  addition  of  powdered  chalk  to  the  last  named 
solution,  very  violent  projection  of  water  occurs. 

7.  All  salts  of  sodium  that  I  have  tried  produced 
foaming  waters,  even  when  the  water  is  clear,  when 
present  to  the  extent  of  i  gramme  per  litre. 

8.  Sodium  salts  seem  to  produce  intensity  of  foam- 
ing in  the  following  (decreasing)  order  : — Stearate, Car- 
bonate, Silicate,  Sulphate. 

9.  The  presence  of  solid  particles  in  suspension 
invariably  increases  the  violence  of  the  foaming. 

10.  Saturated  solution  of  caustic  lime  does  not  foam 
violently  ;  but  the  addition  of  a  minute  trace  ot  any 
saponifiable  fatty  matter  causes  violent  foaming. 

11.  Fatty  matter,  in  a  certain  amount,  will  produce 
foaming,  even  if  added  to  distilled  water  ;  but  a  mere 
trace,  having  no  appreciable  effect  in  the  case  of  a 
neutral  water,  causes  violent  foaming  if  the  water  be 
alkaline  either  with  lime  or  with  soda,  but  more  mark- 
edly with  che  latter. 

12.  Pectous  matter  (swamp  waters)  if  at  all  con- 
centrated, produce  loaming,  and  especially  when  solid 
particles  are  present. 

13.  Tannin,  in  small  amount,  does  not  seem  to 
cause  foaming. 

It  must  be  kept  in  mind  that  these  conclusions  are 
d'awn  from  work  with  a  spherical  copper  flask,  heated 
below  by  an  ordinary  gas  flame,  and  that  they  are  true 
of  a  varrying  pressure  of  5  inches  mercury  between  the 
limits  of  10  and  5  inches  above  atmospheric  pressure. 

I  have  made  a  few  experiments  at  higher  pressures 
than  5  to  10  inches  mercury,  but  not  exceeding  20 
inches  (10  lbs.  per  square  inch).  So  far  as  I  can  judge, 
the  effects,  tor  sudden  reduction  from  20  to  15  inches 
mercury,  are  more  violent  than  for  reduction  from  10  to 
5  inches  ;  but  it  would  be  necessary  to  use  a  stronger 
and  larger  apparatus  to  properly  investigate  this  feature. 

I  think  the  results  put  on  record  justify  the  following 
general  conclusions: — 

I.  Foaming  is  due  to  sudden  reductions  ot  steam 
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pressure  in  the  boiler,  producing  a  superheated  water. 

2.  Floating  particles,  by  forming-  scattered  nuclei 
which  facilitate  the  sudden  disengagement  of  steam, 
increase  the  tendency  to  foam. 

3,  Anything  in  solution  which  tends  to  increase  the 
"toughness"  of  the  liquid,  and  thereby  make  high  sur- 
face tensions  possible,  increases  the  violence  of  the 
foaming. 

1  may  say  that  these  conclusions  are  consistent  with 
the  facts  observed  by  practical  men  (locomotive  eng- 
ineers and  firemen),  who  tell  me  that  it  is  when  an  eng- 
ine is  doing  heavy  work  that  foaming  is  most  noticed  ; 
also,  that  the  concentration  of  water  in  the  boiler  in- 
creases foaming  ;  that, other  things  being  equal, a  water 
foams  worst  when  very  turbid,  etc. 

The  following  practical  inferences  may  be  drawn 
from  what  I  have  said  :■ — 

First:  The  content  of  sodium  salts  ni  st  be  kept 
down  to  a  mini  iuim.  Marked  foaming  takes  place, 
under  10  lbs.  pressure,  when  the  soda  (NaaO)  reaches 
1500  per  million.  At  200  lbs.  pressure  it  is  presumable 
that  the  foaming  limit  will  be  reached  at  a  much  lower 
concentration.  Practical  men  have  assured  me  that  no 
water  containing  300  NaaO  per  million  is  fit  to  make 
steam  with.  A  concentration  of  5  :  i  would  bring  such 
a  water  up  to  1500  per  million. 

Second  :  Caustic  lime  in  excess  will  cause  foaming 
in  presence  of  saponifiable  fats,  which  are  always  pres- 
ent, in  traces,  in  boiler  concentrates.  Hence  the  nec- 
essity of  avoiding  excess  of  lime  in  water  treatment. 
Of  course,  this  applies  still  more  strongly  to  the  case  of 
caustic  soda  in  excess. 

Third  :  Solid  matter  in  suspension  predisposes  to 
foaming.  It  is  impossible  that  boiler  concentrates 
should  be  free  from  suspended  matter,  but  care  should 
be  taken  to  provide  a  feed  water  which  is  clear  at  first 
and  is  of  such  a  character  as  to  deposit  a  minimum  of 
solid  matter  on  being  boiled. 

Ottawa,  Canada,  November  5th,  1903. 


CHARLES  HENRY  HINES,  M.I.E.E. 

Charles  Henry  Hines,  M.I.E.E.,  whose  portrait 
we  show  on  this  page,  stands  among  the  firsts  electric- 
al engineers  of  to-day.  Born  with  a  love  for  the  me- 
chanical, he  in  early  life  proceeded  to  acquire  that  tech- 
nical and  theoretical  knowledge  which  he  afterwards 
put  in  practice  to  so  good  advantage.  His  experience 
has  been  varied  and  thoroughly  practical,  and  his  ap- 
pointment to  the  responsible  position  of  electrical  eng- 
ineer for  the  Canadian  Pacific  Railway  is  well  deserved. 

Mr.  Hines  first  saw  the  light  of  day  at  Buffalo  on 
March  6th,  1865.  He  was  educated  in  the  public 
schools  of  Plainfield,  N.  J.,  where  he  took  an  academic 
course.  He  acquired  technical  knowledge  by  private 
study,  correspondence  courses  in  engineering,  and  as 
a  student  in  the  testing  department  of  electrical  com- 
panies. 

In  1884  Mr.  Hines  entered  the  Daft  Works  at  Green- 
ville, N.  J.,  as  a  student,  and  assisted  in  equipping 
the  first  electric  cars  of  that  company.  The  Volta  and 
Ben  PVanklin.  Subsequently  he  was  engaged  with  the 
Mather  Electrical  Company,  the  Electric  Accumulator 
Company,  Augustus  Noll  &  Company  and  the  Edison 
Electric  Illuminating  Company  in  the  positions  of  wire- 
man  and  foreman,  leaving  the  latter  company  in  i8gi 
to  go  to  Salvador,  Central  America, as  constructing  en- 


gineer for  the  Cia  Luz  Electrica  de  Santa  Ana,  in  which 
capacity  he  designed  and  erected  complete  power  and 
lighting  plantsin  two  cities, one  steam, the  other  hydrau- 
lic. In  1893  he  was  appointed  constructing  engineer  for 
the  Edision  General  Electric  Company  and  in  the  win- 
ter of  that  year  designed  and  erected  a  complete  steam 
and  electric  plant  at  Tampico,  Mexico,  for  H.  I.  Skil- 
ton  &  Son,  designing  and  installing  a  similar  plant  the 
following  year  for  the  same  partiesat  Newton, N. J. , and 
acting  as  superintendent  for  same  for  some  months. 

In  1896  Mr.  Hines  was  appointed  superintendent  of 
construction  tor  the  Andrews,  Ryan  Company  of  Bost- 
on, for  whom  he  designed  and  installed  a  number  of 
important  telephone  exchanges.  From  1898  to  1900 
he  was  enaged  in  electricial  work  at  Santiago,  Manilla, 
etc.,  in  connection  with  the  Spanish-America  war,  and 
'n  the  latter  year  received  the  appointment  of  constf  uct- 
ing  enginner  for  the  General  Electric  Company,  Schen- 
ectady, N.  Y.,  for  whom  he  installed  several  large  plants, 
including  a  complete  steam  and  electric  installation  at 
Banes,  Cuba.  In  August,  1901,  he  became  superin- 
tendent of  the  Lorain  Steel  Company,  of  Lorain,  Ohio, 


Mr.  C.  H.  Hines,  M.I.E.E.. 

Electrical  Rngitieer  for  the  Canadian  Pacific  Railway. 

remaining  in  that  position  until  January,  1903.  He 
was  there  given  an  opportunity  for  experimentation 
and  invention,  and  as  a  result  designed  a  magnetic  sep- 
arator for  iron  filings,  an  automatic  pyrometer,  and  a 
system  of  indicators  for  regenerating  furances,  all  of 
which  inventions  are  now  in  use  by  the  said  company. 
He  also  holds  a  patent  on  a  commutator  brush  holder 
and  has  patents  pending  for  an  arc  lamp,  electrical 
reduction  process,  electrical  pyrometer,  etc. 

Mr.  Hines  was  appointed  electrical  engineer  for  the 
Canadian  Pacific  Railway  on  February  i,  1903.  He  is 
at  present  installing  an  electric  system  of  5,,ooo  horse 
power  at  their  new  Montreal  shops  and  a  still  larger 
plant  at  Fort  William.  In  addition  he  has  charge  of 
all  the  power  and  lighting  circuits  of  the  company,  and 
it  is  understood  that  plans  are  under  consideration  for 
further  extensive  electrical  installations  at  different 
points  along  the  line  of  railway. 

Mr.  Hines  is  a  well  known  writer  on  engineering 
subjects,  having  contributed  papers  on  "Engineering 
Education;"  "Alternating  Versus  Direct  Current  as 
Applied  to  the  Steel  Industry"  ;  Application  of  Electric- 
ity in  Steel  and  Iron  Mills;"  "Installation  of  l^lectrical 
Machinery  in  the  Tropics;"  "  Machine  Tool-Driving  by 
Electricity;"  "Tests  of  Machine  Tools,"  etc.  He  is  a 
member  of  the  American  Institute  of  Electrical  Engin- 
eers and  of  the  Canadian  Electrical  Association, 
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The  Electric  Energy  Co  m 
mittee  appointed  by  the  Union 
of  Municipalities  interested  in 
the  question  of  an  electric  development  at  Niagara 
Falls,  to  be  owned  and  operated  by  the  various  muni- 
cipal corporations  concerned,  have  concluded  arrange- 
ments with  Mr.  R.  A.  Ross,  of  Messrs.  Ross  &  Hol- 
gate,  Montreal,  for  that  gentleman  to  become  the 
technical  member  of  the  Commission.  Besides  Mr. 
Ross,  the  personnel  will  be  Messrs.  Beck  of  London, 
Cockshutt  of  Brantford,  Ellis  of  Toronto,  and  Snider 
of  Waterloo,  who  are  to  be  congratulated  on  having 
obtained  the  services  of  so  able  a  man  as  Mr.  Ross, 
and  a  Canadian  at  that.  Unfortunately,  it  is  too  often 
considered  necessary  to  go  outside  our  borders  for 
technical  assistance  on  the  more  important  Canadian 
questions  which  arise  from  time  to  time,  which  should 
make  the  Committee's  action  all  the  more  gratifying  to 
those  interested  in  the  policy  of  Canada  for  the  Cana- 
dians. It  is  estimated  that  the  investigation  will  cost 
in  the  neighborhood  of  $20,000,  which  if  the  size  of  the 
appropriation  is  any  criterion  by  which  to  measure  the 
results,  should  bring  forth  a  classical  report. 


Toronto,  Ont. 
Waterloo,  Ont. 
Toronto,  Ont. 
Toronto,  Ont. 
Hamilton,  Ont. 
Brantfort,  Ont. 


When  a  country  is  young  and 
^^ZTcellu!"^      natural  wealth  is  to  be  found  on 

every  hand  waiting  only  the  ap- 
plication of  mechanical  processes  to  convert  it  into  the 
more  tangible  form  of  coin  of  the  realm,  the  methods  in- 
volved are  apt  to  be  somewhat  crude  and  wasteful.  On 
the  other  hand,  as  time  passes  and  competition  be- 
comes more  in  evidence,  it  is  but  natural  that  efforts 
should  be  made  to  improve  the  machinery  and  methods 
employed,  so  as  to  render  them  of  the  greatest  possible 
efficiency.  An  interesting  example  of  this  is  found  in 
the  case  of  canals.  When  first  these  were  built  the 
great  majority  were  too  small  and  shallow  to  allow 
the  use  of  a  self  propelled  boat  owing  to  the  wash  and 
suction  damaging  the  banks,  and  so  recourse  was  had 
to  animal  traction.  This  method  of  towing  has  been 
in  use  for  a  great  many  years  in  all  countries  of  the 
world,  but  its  evident  disadvantages  in  the  shape  of 
slowness,  small  power  units,  and  costliness  have  led  to 
many  experiments  aiming  at  a  more  satisfactory  de- 
vice. The  latest  of  these,  and  those  which  give  pro- 
mise of  a  commercial  system,  two  in  number,  naturally 
use  electric  motors.  One  is  now  in  use  by  an  operat- 
ing company  on  the  canal  running  through  the  Miami 
valley  between  Toledo  and  Cincinnati.  This  old 
waterway  has  for  some  time  been  practically  aban- 
doned, but  now  bids  fair  to  become  the  scene  of  a  heavy 
traffic.  The  Miami  and  Erie  Canal  Transportation 
Company  has  been  organized  to  operate  it  electricalh-, 
and  for  this  purpose  has  purchased  seven  Baldwin 
Westinghou:e  locomotives  of  the  ordinary  four  wheel- 
ed type,  and  also  some  twenty  barges.  The  former 
are  each  equipped  with  two  80  h.p.  induction  motors, 
geared  to  the  axles  similarly  to  a  street  car  equipment, 
except  that  owing  to  the  lowness  of  the  maximum  per- 
missible speed,  four  miles  per  hour,  there  is  a  double 
instead  of  a  single  reduction  gearing.  The  s)-stem  is 
twenty-five  cycle,  three  phase,  using  two  trolley  wires, 
with  the  rail  as  the  third  conductor.  The  pressure  be- 
tween these  is  in  the  neighborhood  of  4,000  volts,  the 
locomotives  carrying  transformers  which  reduce  this  to 
a  potential  suitable  for  the  motors.    Each  locomotive 
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IS  equipped  with  standard  M.C.B.  couplers  for  nand- 
ling  freight  cars,  tog'ether  with  hooks  on  the  sides  for 
the  tow  ropes.  As  the  headroom  under  the  various 
bridges  is  very  limited,  the  machines  are  built  as  low 
as  possible,  in  addition  to  which  the  track  is  dropped 
at  some  points.  Even  these  did  not  give  sufficient 
headroom  in  Cincinnati,  where  the  bridges  are  very 
low,  and  so  a  special  design  of  locomotive,  abnormally 
flat,  had  to  be  built  for  this  section.  The  complete 
canal  is  some  250  miles  long,  of  which  about  40  miles 
are  at  present  in  operation.  The  equipment  now  in  use 
is  said  to  be  so  satisfactory  that  it  is  being  added  to  as 
fast  as  possible,  in  order  to  cope  with  the  traffic  offer- 
ing. The  other  system  has  been  in  experimencal  use 
on  the  Erie  canal  at  Schenectady.  It  differs  from  the 
one  described  above  in  that  it  is  of  the  single  rail  type, 
a  heavy  structural  steel  track  being  provided,  elevated 
on  posts.  The  motors,  one  to  each  car,  are  ot  the 
direct  current  type,  though  there  seems  to  be  no  special 
reason  why  an  alternating  equipment  could  not  have 
been  provided.  The  locomotives  in  this  system  are 
comparatively  light,  but  obtain  the  requisite  traction  by 
the  addition  of  a  set  of  under-running  wheels  which  are 
held  up  to  the  rails  by  springs.  Further  results  of 
these  two  methods  will  be  looked  forward  to  with  great 
interest,  as  if  they  should  prove  successful,  there  are 
many  situations  where  their  adoption  would  be  of  the 
greatest  benefit. 


We  published  last  month  a  letter 
Alterrxating  Railway      f^^^  jyj^    p    ^     Mason,  United 
Motors-  ' 

States  Consul  atBerlin,  Germany, 

commenting  upon  the  performance  of  a  single  phase 
railway  motor  which  was  being  experimented  with  in 
that  city.  Since  that  issue  went  to  press  the  Westing- 
house  Company  are  drawingspecial  attention  tothesub- 
ject  by  announcing  their  readiness  to  contract  for  com- 
plete equipments  of  this  type  of  apparatus.  Not  only 
do  they  claim  it  to  be  so  perfected,  and  to  have  such 
advantages  over  direct  current  a,pparatus,  as  to  render 
it  the  more  preferable  system  of  the  two  for  new  roads, 
but  they  make  the  further  claim  that  in  many  cases  the 
resultant  economies  would  be  sufficient  to  justify  the 
superseding  of  25  cycle  rotary  converters  and  direct 
current  motors  already  in  operation.  That  the  subject  is 
attracting  a  great  deal  of  attention  is  further  evidenced 
by  the  recent  publication  of  two  extremely  interest- 
ing papers,  one  by  Mr.  Paul  M.  Lincoln,  on  the  general 
comparisons  between  direct  current  and  alternating 
single  phase  railway  equipments,  the  other  by  Mr. 
Enrico  Bignami,  and  dealing  with  a  single  phase  trac- 
tion motor  recently  designed  by  Mr.  G.  Finzi,  of  Milan, 
Italy.  Mr.  Lincoln,  whose  views  may  reasonably  be 
taken  to  present  those  of  the  Westinghouse  Company, 
with  whom  he  is  connected,  enumerates  the  advan- 
tages of  the  alternating  system  as  being  in  the  main 
five  in  number,  viz  :  The  permissible  increase  of  trolley 
voltages,  the  absence  of  rheostatic  losses,  the  abolition 
of  rotary  converters,  the  avoidance  of  constant  attention 
at  tl.e  substations,  and  the  removal  of  danger  from 
electrolysis.  On  the  other  hand,  there  are  certainly 
some  inherent  disadvantages,  which  Mr.  Lincoln  recites 
as  consisting  of  greater  weight,  non-interchangability 
with  other  lines  operating  by  direct  current,  increased 
voltage  drops  in  the  rails,  the  presence  in  the  motors 
of  an  active  and  relatively  large  voltage  between  field 


turns,  and  the  possibly  disastrous  results  to  telephone 
services  in  the  neighborhood  of  the  road.  A  most  in- 
teresting conclusion  which  is  drawn,  after  a  detailed  dis- 
cusion  of  the  above  points,  is  that  the  alternating 
current  traction  motor  of  the  future  will  probably  be 
wound  for  comparatively  low  voltages, the  trolley  poten- 
tial being  reduced  to  the  required  pressure  by  trans, 
formers  carried  on  the  car.  The  paper  then  goes  on  to 
present  and  discuss  a  schedule  giving  a  detail  of  the 
relative  power  consumptions,  losses  in  transmissions 
and  transformations,  original  costs,  and  operating  ac- 
counts of  the  two  systems.  The  figures  are  most  com- 
plete, but  cannot  be  reproduced  here  in  detail.  Suffice 
it  to  say  that  while  the  direct  current  equipments  are 
some  seventeen  per  cent,  lighter,  their  power  consump- 
tion is  but  ten  per  cent.  less.  The  transmission  and 
transformation  losses,  the  two  high  tension  lines  being 
designed  with  the  same  percentage  drop,  and  a  4/0 
trolley  being  used  for  the  alternating  conductor,  as 
against  a  6o-lb.  third  rail  for  the  other,  are  more  than 
twice  as  great  in  the  lat.er  case,  notwithstanding  that 
its  cost  is  over  70  per  cent.  more.  Further,  the  cost 
of  the  total  direct  current  electrical  equipment  is  ap- 
proximately 25  per  cent,  greater  than  the  alternating, 
while  the  yearly  oi5erating  and  maintenance  accounts 
are  some  7  per  cent.  more.  Many  of  the  alternating 
figures, are  of  course, estimates,  but  presumably  are  fair 
to  that  side  of  the  case,  in  which  event  Mr.  Lincoln 
makes  out  a  remarkably  strong  argument  for  single 
phase  traction. 


Mr.  Bignami's  paper  describing  the  Finzi  motor  states 
that  it  is  an  evolution  of  a  type  used  extensively  in  the 
Italian  navy  for  operating  auxiliaries  on  battle  ships. 
The  principal  characteristics  are  a  multipolar  laminated 
field,  with  longitudional  divisions  to  overcome  the 
armature  reaction,  a  small  air  gap,  low  armature  speed, 
and  a  set  of  resistances  between  the  armature  windings 
and  the  commutator  bars,  to  reduce  the  sparking.  The 
machine  is  series  wound,  and  was  tested  on  a  car  from 
which  a  standard  direct  current  motor,  the  G.E.  52  of 
the  General  Electric  Company,  had  been  removed  for 
that  purpose.  The  startmg  abilities  and  power  con- 
sumption were  found  to  compare  most  favorably  with 
those  of  the  other  machine,  as  was  also  the  commuta- 
tion, which  was  well  nigh  perfect,  there  being  no  spark- 
ing except  a  little  at  the  higher  speeds. 

From  the  foregoing  it  will  be  seen  that  apparently  a 
com.mercial  single  phase  traction  motor  is  not  only  a  pos- 
sibility but  an  accomplished  tact,  and  if  such  is  the  case 
it  is  to  be  expected  that  electric  railroading  will  make 
even  greater  strides  in  the  near  future  than  it  has  in  the 
past. 


SPARKS. 

Mr.  J  osei^h  BHi'rctt,  iM^rnicrly  of  llit?  I  lumber  Light  ^  Pow^r 
Company,  is  arranging  10  develop  a  watt'r  power  on  the  Credii 
river  with  the  objec  t  of  transmitting  electric  energy  to  iiianiifacl- 
nrers  at  Toronto  Jiincliiin,  New  Toronto,  etc. 

The  Erie  &  Ontario  Development  Company  has  just  been 
chartered,  with  a  capital  of  $96,000  and  headquarters  at  Wel- 
Und,  Ont.,  to  develop  electric  power  and  to  utilize  the  fifteen 
and  sixteen  mile  Creeks  in  Lincoln  county,  also  to  hold  stock  in 
or  acquire  the  Jordan  Light,  Heat  &  Power  Company.  The  pro- 
moters of'the  enterprise  include  Messrs.  E.  A.  C.  Pow  and  And- 
rew Nelson  of  Toronto. 
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COMMISSION  TO  INVESTIGATE  ELECTRIC 
SMELTING. 

The  noinliiion  Government  has  taken  an  important 
step  in  the  appointment  of  a  Commission  to  go  to 
Europe  tor  the  purpose  of  investigating  the  thermo- 
electric process  for  smelting  iron  ores  and  making 
steel.  Canada  possesses  large  areas  of  iron  ore  de- 
posits which  ar:  now  without  commercial  value  owing 
to  the  lack  of  adjacent  or  available  coal  supplies.  If  it 
should  be  found  llvit  the  numerous  water  powers 
throughout  this  country  can  be  utilized  for  the  purpose 
of  generating  electricity  to  be  used  in  smelting  ore  it 
will  open  up  an  extensive  field  for  profitable  enterprise. 

In  Europe  considerable  progress  has  been  madi  in 
the  direction  of  electric  smelting.  There  are  five  estab- 
lishments where  pig  iron  and  steel  are  commercially 
produced,  the  firms  being-  Kellar,  Paris  ;  Harmets,  St. 
Etienne,  France  ;  Herault  La  Praz,  France  ;  Captain 
Stassano,  Turin,  and  Bennedicks,  Gysinge,  Sweden. 
The  electric  process  produces  a  purer  grade  of  pig  iron 
and  is  especially  suitable  for  the  production  of  the 
different  ferVos  which  are  used  in  the  manufacture  of 


Mr.  C.  E.  Brown. 


steel,  such  as  ferro-chrome,  ferro-manganeze,  ferro- 
sillicons,  ferro-titanium,  etc. 

No  official  announcement  has  been  made  as  to  the 
scope  ot  the  Commission,  but  it  is  understood  that  the 
experts  will  investigate  and  report  on  the  quality  of 
iron  and  steel  produced,  the  cost  of  plant,  and  the 
general  conditions  under  which  profitable  operation  is 
possible.  The  inquiry  may  extend  to  the  patents 
which  have  been  issued  and  applied  for  and  to  all  the 
details  necessary  to  the  adoption  of  electric  processes 
in  Canada. 

The  Commission  appointed  consisted  of  Dr.  Haanel, 
Superintendent  of  Mines,  assisted  by  Mr.  Thomas 
Cote,  and  Mr.  C.  E.  Brown,  C.  E. ,  assistant  works 
engineer  of  the  Canadian  General  Electric  Company, 
who  will  act  as  the  electrical  expert.  A  steel  expert 
and  a  draughtsman  to  accompany  the  Commission  are 
to  be  selected  in  Europe.  Mr.  Brown  is  thirty-five 
years  of  age,  and  a  graduate  in  electrical  engineering 
of  the  Iowa  State  College  of  Agriculture  and  Mechanic- 
al Arts.  He  took  two  terms  of  special  work  at  Cornell 
University  and  in  May,  1895,  entered  the  testing  de- 
partment of  the  General  Electric  Company  at  Schenec- 


tady, N.  v.,  becoming  foreman  of  the  special  testing 
department  in  June,  1896.  From  October,  1897,  to 
February,  1899,  he  was  engaged  In  designing  work  in 
the  alternating  current  engineering  department,  re- 
signing that  position  to  become  assistant  works  engin- 
eer for  the  Canadian  General  Electric  Company.  He 
is  a  member  of  the  American  Society  of  Mechanical 
Engineers  and  an  Associate  of  the  American  Institute 
of  Electrical  Engineers. 


THE  CANADIAN  PACIFIC  RAILWAY  SHOPS. 

The  new  Canadian  Pacific  Railway  shops  at  Montreal 
are  designed  and  equipped  for  work  which  does  not  vary- 
in  character  and  is  adapted  for  the  tools  installed.  Most 
ot  the  latter  are  used  for  services  that  vary  so  little  that 
they  can  be  mosi.  economically  operated  by  the  con- 
stant speed  electric  motors,  which,  in  most  cases,  havp 
been  installed  for  them.  The  work  in  the  machine  shop 
has  been  divided  into  different  general  classes,  such  as 
wheel  finishing,  moving  par  s,  like  links,  pistons, 
valves,  etc.,  heavy  turning,  boring  and  planing.  Brass 
finishing  and  other  light  work  is  done  in  the  gallery 
and  the  erection  of  heavy  parts  is  done  in  one  of  the 
side  aisles.  By  this  arrangement  variable-s-^eed-motors 
have  been  dispensed  with  and  in  a  total  ot  about  200 
electric  motors  only  15  are  of  variable  speed. 

The  system  adopted  is  three-phase,  600  volt  without 
transformers.  This  gives  550  volts  at  the  motors  and 
has  the  advantage  of  requiring  about  10  per  cent,  less 
copper  in  the  conductors.  There  are  three  500  k.w-., 
three-phase  600  volt,  and  one  375  k.w.,  alternating 
generators  made  by  the  Canadian  General  Electric 
Company,  each  of  them  driven  by  a  separate  direct- 
connected  750  h.p.  engine  of  new  type  Corliss  valve 
gear,  making  150  r.p.m.  and  built  by  the  Robb  Engin- 
eering Company,  x\mherst,  N.S.  All  motors,  except 
those  otherwise  mentioned,  are  of  from  5  to  50  h.p.  of  the 
induction  type,  three-phase,  550  volt  machines  made 
by  the  Canadian  General  Electric  Company. 

There  is  a  standard  three-phase  switch-board  with 
fourgenerator  distributing  and  exciter  panels  of  the  Gen- 
eral Electric  type.  Outside  wiring  is  done  with  over- 
head construction,  bare  copper  main  feeders  running 
from  roof  to  roof.  In  the  building  is  a  mixed  system 
of  open  porcelain  cleats  and  slow-burning  water-proof 
wire  on  the  ceilings,  and  Richmond  cond)  its  and  rub- 
ber-covered wires  on  the  side  walls.  Panel  boxes  are 
supplied,  however,  for  every  10  k.w.  of  lighting  and 
for  every  100  h.p.  of  motor  wire.  There  are  no  volt 
enclosed  arc  lamps  of  the  Canadian  General  Electric 
make  for  shop  illumination  supplemented  by  standard 
16  c.p.  incandescent  iio  volt  lamps.  There  are  ap. 
proximately  400  arc  lights  and  3,800  incandescent 
lights  in  the  yards  and  shops.  In  the  passenger  car 
shops  the  lights  are  spaced  equi-distantly  and  low  ten- 
sion arc  lamps  are  installed  on  account  of  their  economy 
and  better  results  tor  general  illumination.  In  the 
yards  there  are  50  enclosed  series  arc  lamps  of  high 
potential. 

Yard  transportation  is  provided  by  the  lo-ton,  77  ft. 
span  girder  crane  in  the  midway  and  the  10  ton,  57  feet 
span  girder  crane  at  right  angles  to  it,  which  distribute 
materials  back  and  forth  between  the  iron  foundry  and 
machine  shop,  and  are  each  operated  by  three  direct- 
current,  220  volt  motors  of  25  h.p.  for  the  hoist  and  8 
h.p.  for  traversing.    There  is  also  a  yard  transfer  table 
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operated  by  a  20  h.p.,  550  volt  motor.  The  shops  will 
be  equipped  with  a  complete  telephone  system. 

The  electrical  department  of  the  Canadian  Pacific 
Railwfiy  Company  is  installing-  all  of  the  electrical  wir- 
ing-. The  general  office  at  the  plant  is  wired  through- 
out with  conduit  concealed  work,  and  in  every  room 
there  is  a  belt  line  of  wire  rimning  around  the  oak  walls 
near  the  ceiling  behind  oak  moulding  which  can  be  re- 
moved and  a  light  connected  to  it  at  any  point  without 
disturbing-  the  line.  In  the  shops  the  small  machine 
tools  are  arranged  in  groups,  v\hich,  in  most  instances, 
are  operated  by  a  motor  seated  on  an  overhead  plat- 
form between  the  roof  trusses. 

At  Fort  William,  Ont.,  the  Canadian  Pacific  Railway 
have  a  still  greater  electric  power  installation  under 
way.  It  is  proposed  to  generate  about  7,000  h.p., 
which  will  be  used  for  the  operation  of  grain  elevators, 
etc.    Bare  copper  will  be  used. 

The  above  work,  as  well  as  many  other  important 
plans  for  the  utilization  of  electric  power  along  the  line 
of  the  Canadian  Pacific  Railway,  is  being  carried  out 
under  the  direction  of  Mr.  C.  H.  Hines,  who  has 
recently  been  appointed  electrical  eng-ineer  for  the 
company. 

LIGHTING   AND    VENTILATING  OF 
PASSENGER  CARS, 

Messrs.  H.  Weston  and  C.  J.  Sewell,  of  the  C.  P.  R. 
shops,  Perth,  Ont.,  have  invented  a  system  for  light- 
ing- and  ventilating  passenger  cars  by  means  of 
electricity  generated  by  power  from  the  axles  of  the 


Fig.  I. — Side  Elevation  of  Car  Lighting  System. 


coach.  The  dynamo  is  operated  by  compressed  air, 
causing  the  pulley  on  the  dynamo  to  engage  with  that 
on  the  car  axle.  A  pneumatic  governor  is  used  to 
regulate  the  pressure  of  air  that  will  be  recjuired  to  run 
the  dynamo.  Storage  batteries  are  used  to  furnish 
current  when  the  dynamo  is  not  generating. 

The  system  consists  of  wiring  the  car  as  in  ordinary 
buildings.  The  dynamo  is  hung  to  the  car  truck  on  a 
pivot  and  connected  with  an  air  cylinder  and  piston. 
(See  Fig.  i  and  2).  The  cylinder  is  connected  at  each 
end  by  rubber  hose  to  supply  air. 

By  applying  compressed  air  at  rear  end  of  cylinder, 
the  piston  forces  the  dynamo  pulley  to  engage  with 
pulley  on  car  axle.  When  the  storage  batteries  are 
sufficiently  charged  the  dynamo  may  be  stopped  by 


operating  a  three-way  valve  which  is  set  in  the  floor 
of  the  car.  The  reverse  operation  will  set  the  dynamo 
in  motion.  The  compressed  air  is  taken  from  the  air 
signal  pipe  and  passes  through  the  pneumatic  gover- 
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Fig.  2. — Top  Elevation  of  Car  Lighting  System. 

nor  (Fig.  3),  which  regulates  the  pressure  required 
to  generate  the  necessary  current. 

In  case  the  speed  of  the  car  exceeds  the  maximum 
current  of  the  dynamo,  the  friction  pulley  slips  to  reduce 
the  power.  The  surplus  current  charges  the  storage 
batteries  located  under  the  car  and  is  used  to  supply 
lights  during  stops. 

A  pole  changer  in  the  dynamo  is  used  to  change  the 
polarity  of  the  dynamo  when  the  car  runs  in  the  reverse 
direction. 

The  current  regulator  is  disposed  of  in  this  system 


Fh;.  3. — Pneumatic  Governor. 


on  account  of  the  friction  having  uniform  tension  reg- 
ulated by  the  pneumatic  governor. 


The  adjourned  inquest  into  the  death  of  John  Agnew, 
which  was  caused  by  a  boiler  explosion  in  the  factory  of  William 
Cane  &  Sons  at  Newmarket,  Ont.,  was  brought  to  a  close  on 
December  10.  The  jury  in  their  verdict  stated  (hat  they  were 
unable  from  the  evidence  lo  arrive  at  a  conclusion  as  to  the  cause 
of  the  explosion,  but  were  of  the  opinion  that  the  men  in  charge 
of  the  boilers  were  fully  competent,  and  that  no  blame  whatever 
attached  to  the  manag-ement  of  the  factory  or  dny  of  their  em- 
ployees. 
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OPERATION  OF  ROTARY  CONVERTERS. 

The  advent  of  the  roiaiy  coiiverler  presented  to  the  station 
operator  a  new,  interesting  and  sometimes  dang'erous  piece  of 
.ipparatus,  probably  the  most  delicate  piece  ol  electrical  appar- 
ali's  produced  tor  \\ghl  and  power  service,  coinbininsf  in  one  struc- 
ture tlie  qualities  ol  an  induction  moloi',  synchronous  motor, 
direct-current,  alternatint|--current  and  double  current  generator. 
A  rotary  converlei  may  be  operated  in  any  of  these  capacities 
with  varying'  degrees  of  efficiency. 

The  machines  are  built  to  operate  on  two,  three  or  six-phase 
circuits,  and  consist  of  a  set  of  stationary  pole  pieces  surrounding 
an  armature  of  the  ordinary  closed-coil  type  connected  to  a  com- 
mutator in  the  regular  manner  and  tapped  at  the  other  end  at 
equidistant  intervals  by  straps  connected  to  suitable  slip  rings.  Th»^ 
number  of  taps  per  ring  being  equal  to  the  number  of  pairs  of 
poles,  the  speed  of  the  machine  is  equal  to  the  cycles  per  minute 
divided  by  the  number  of  pairs  of  poles. 

The  armature  reaction,  though  slight,  consists  of  two  effects' 
a  direct-current  reaction  similar  to  that  of  a  direct-current  gen- 
erator, tending  to  twist  the  field  flux  in  the  direction  of  rotation, 
and  an  alternating-current  reaction  similar  to  that  of  an  induction 
motor,  tending  to  twist  the  field  flux  in  an  opposite  direction^ 
providing  the  alternating  currents  are  in  phase  with  the  impress, 
ed  e.m.fs.  The  result  of  these  reactions  is  a  fairly  even  and 
uniform  distribution  ol  flux  at  all  loads,  permitting  the  direct-cur" 
rent  brushes  to  be  set  permanently  in  the  position  where  they  will 


DiAGR.\M  Showing  Operation  of  Rotary  Converters. 


receive  the  commutated  current  from  the  coils  when  the  coils  are 
midway  between  the  pole  pieces. 

The  operation  and  control  of  rotary  converters  operating  in 
their  natural  capacity  is  the  subject  of  this  aricle,  and  as  it  re- 
quires greater  care  and  judgment  to  run  them  from  a  secondary 
than  from  a  prime  mover,  the  writer  will  first  consider  the  case 
of  a  500-k.w.  rotary  driven  by  current  from  another  soo-k.w.  ma- 
chine located  in  a  station  some  miles  distant  from  the  receiving 
machine  and  connected  to  it  by  suitable  transformers,  cables, 
switches,  etc.  The  connections  are  shown  in  the  diagram.  Con- 
verter, A  is  running  as  a  direct-current  motor  and  sendnig 
power  out  from  the  alternating  side  to  the  low-tension  windings 
of  transformers,  a,  where  it  is  stepped  up  to  any  desired  voltage 
and  delivered  to  the  line  connected  to  transformers,  b  ;  this  group 
reduces  the  voltage  again  for  delivery  to  the  alternating  side  of 
rotary  converter,  B.  Passing  through  the  armature  of  this  ma- 
chine it  is  converted  and  delivered  at  the  commutator  as  direct 
current. 

The  speed  of  the  transmitting  converter  is  controlled  directly 
by  the  field  excitation,  just  as  though  it  were  a  separately-excited, 
direct-current  motor,  but  it  may  be  indirectly  affected  by  con- 
ditions existing  on  high  tension  lines  or  at  the  receiving  end  of  the 
system.  Any  distortion  of  the  phase  angle  of  the  line  wWl  affect 
the  machines  connected  to  it,  the  effect  depending  on  the  direct- 
ion of  the  change  ;  if  it  is  in  the  direction  of  lead,  the  field  flux  of 


January,  1904 

both  machines  will  be  increased  and  a  corresponding  decrease  of 
speed  will  result  ;  if  it  is  in  the  direction  of  lag,  an  opposite  effeCf 
is  produced  and  the  speed  of  both  rotaries  will  increase.  The 
variation  t)f  field  flux  is  caused  by  the  alternating  current  being 
out  of  phase  vkith  the  e.m.fs.  in  the  line,  and  this  condition  may 
be  brought  about  by  improper  adjustment  of  the  field  excitation 
of  the  converter  at  the  receiving  end,  by  an  inductive  load  sud- 
denly thrown  on  the  system,  or  by  a  short-circuit  on  the  trans- 
mission line. 

It  follows,  therefore,  that  fudden  changes  of  field  excitation 
are  to  be  avoided  at  either  end  of  the  line,  because  the  machines, 
when  operating  as  described,  will  instantly  respond  to  any  varia- 
tion of  the  phase  difference  between  the  line  current  and  e.m.f., 
and  if  the  variation  is  excessive  they  may  in  a  few  seconds  reach  a 
destructive  speed  resulting  in  a  serious  wreck.  If  the  operator 
at  the  receiving  end  increases  the  field  excitation  of  his  machine,  a 
correspondingchange  of  phase  difference  in  the  direction  of  lead  (or 
less  lag)  will  result,  and  the  speed  of  both  rotaries  will  decrease  ; 
if  on  the  other  hand  he  decreases  the  field  strength  at  the  receiv- 
ing end,  the  consequent  alteration  of  phase  difference  will  be  in 
the  direction  of  lag  (or  less  lead),  and  the  speed  of  both  machines 
will  increase.  The  system  tends  to  operate  with  as  good  a  power 
factor  as  possible  under  existing  conditions,  hence  the  automatic 
regulation  of  speed  to  conform  to  any  variation  of  the  phase  an. 
gle.  The  danger  of  an  inductive  load  caused  by  too  weak  a  field 
at  the  receiving  end  is  evident  and  to  be  avoided  for  reasons  of 
safety  as  well  as  economy  when  operating  rotaries  from  a 
secondary  mover. 

It  will  be  noted  from  the  characteristics  of  rotaries  just  des- 
cribed that  an  increase  of  inductance  in  the  alternating-current 
circuit,  causing  the  current  to  lag,  will  directly  affect  the  speed 
of  the  machines  on  the  system,  and  if  excessive  may  cause  a  run- 
away. Therefore  it  is  not  a  safe  plan  to  start  induction  or  syn- 
chronous motors  or  rotary  converters  from  other  rotary  convert- 
ers unless  the  transmitting  machines  are  three  or  four  times  as 
large  as  the  receiving  machines,  and  are  running  under  their 
strongest  field  excitation  at  the  time,  so  that  the  leading  effect 
of  the  strong  fields  will  compensate  for  the  lagging  effect  of  the 
inductive  load  thrown  on  the  system. 

An  open  field  circuit  at  either  end  of  the  line  will  cause  a 
runaway  if  a  single  converter  is  operating  on  the  transmitting 
nd  ;  but  if  a  battery  of  rotaries  is  in  use  on  that  end  the  operator 
ewill  probably  have  time  to  increase  the  excitation  of  his  machines 
sufficiently  to  prevent  the  other  machines  on  the  system  from 
attaining  a  dangerous  speed. 

If  a  prime  mover  is  in  parallel  on  the  system,  loaded  or  un- 
oaded,  the  danger  of  a  runaway  is  almost  eliminated,  for  the 
reason  that  the  rotaries  are  electrically  locked  to  the  prime 
mover,  the  speed  controller  of  which  is  a  steam  governor  ; 
therefore  the  speed  of  the  system  can  only  be  varied  by  the  steam 
supply  to  the  engine,  and  not  by  any  electrical  effect,  with  the 
exception  of  a  short  circuit  on  the  alternating  current  lines, 
causing  a  sharp  and  excessive  drop  of  the  primary  voltage.  In 
such  a  case,  if  the  rotaries  are  operating  on  a  system  supplied 
with  direct-current  from  engine-driven  direct-current  generators 
or  from  storage  batteries,  thev  will  reverse  and  send  out  a 
volume  of  alternating  current  proportionate  to  the  difference  of 
voltage  between  the  alternating  and  direct  current  sides  of  the 
machine  ;  the  heavy  lagging  currents  resulting  from  the  short- 
circuit  being  out  of  phase  with  the  e.m.f.  delivered  at  the  slip 
rings,  will  tend  to  race  the  machines  at  a  dangerous  speed. 

The  protective  devices  usually  installed  on  a  system  of  rotary 
converters  will,  as  a  rule,  o^en  the  lines  within  a  safe  limit ;  but 
if  they  do  not  operate  within  five  seconds  it  is  advisable  to  clear 
the  machines  by  hand.  The  safety  devices  are  electrically 
operated,  and  are  installed  on  both  alternating  and  direct-cur- 
rent sides  of  the  apparatus  to  be  protected.  They  consist  of  an 
oil  break  switch  on  the  primary  line  in  the  sub-station,  opened  by 
either  an  overload  or  time  limit  relay,  and  a  direct-current  circuit 
breaker  operated  in  conjunction  with  a  second  time  limit  reverse 
current  relay  on  the  direct-current  side  of  the  machine.  A  cen- 
trifugal device  attached  to  the  rotary  converter  shaft  is  used  on 
some  machines,  an  unsafe  acceleration  of  speed  causing  it  to 
open  both  the  alternating  and  direct-current  leads  of  the  appar- 
atus involved. 

If  the  system  is  operating  from  a  primary  station,  it  will  be 
found  a  safe  plan  to  set  the  central  station  relays  for  about  100 
per  cant,  overload  and  two  seconds  time  limit,  the  alternating 
current  relays  at  the  sub-station  for  75  per  cent,  overload  and 
I  }4  seconds  time  limit,  and  the  direct-current  reverse-current 
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relay  for  25  per  cent,  reverse  load  and  4  seconds  time  limit.  If 
operating  from  secondary  movers,  adjustment  for  75  per  cent, 
overload  and  two  seconds  time  limit  will  be  found  practical  on 
the  alternating  current  side.  With  safety  devices  set  as  described, 
a  short-circuit  on  the  line  will  be  cleared  at  both  ends  in  two 
seconds.  Local  trouble  on  the  alternating  side  in  the  sub-station 
will  be  cleared  from  the  line  in  i  Yt,  seconds,  and  on  the  direct 
current  end  zyi  seconds  later.  A  momentary  surge  of  the  en- 
gines will  not  throw  the  sub-stations  off,  as  all  automatic  circuit 
breakers  will  hold  for  i  j4  seconds. 

The  direct-current  circuit-breakers,  being  set  for  two  seconds 
longer  than  the  line  limit-switch,  will  cut  out  the  machine  it  the 
local  trouble  continues  after  the  line  circuit-breakers  have  opened 
or  failed  to  operate. 

Clock-work  and  magnetic  overload  and  relay  devices  do  not 
clean  themselves  ;  they  require  blowing  out,  oiling  and  careful 
inspection  at  regular  intervals  to  be  operative  when  needed. 

The  conditions  of  the  service  in  any  particular  plant  determine 
the  method  of  starting  converters  from  a  standstill.  As  mention- 
ed in  the  early  part  of  this  article,  a  rotary  may  be  operated 
either  as  a  direct-current,  induction  or  synchronous  mclor,  and 
therefore  may  be  started  up  in  the  same  manner  as  any  of  these 
machines.  The  usual  method  is  to  start  it  from  the  direct-curren' 
side,  as  a  direct-current  motor,  lhrv.ugh  a  starting  box  which  is 
cut  out  when  the  machine  has  attained  suflRcient  speed  to  be  cut 
in  on  the  direct-current  bus-bars  ;  after  the  machine  is  switched 
from  the  starting  box  to  the  bus-bars,  it  is  gradually  brought  to 
synchronism  by  weakening  the  held,  and  when  in  step, as  indicated 
by  lamps  or  a  synchronizing  voltmeter,  it  is  cut  in  on  the  alter- 
nating-current side. 

A  second  method  is  to  speed  up  the  machine  on  the  direct 
current  bus-bars  to  a  speed  a  little  above  synchronism,  then  open 
the  direct-current  armature  and  field  switches  and  close  the  al- 
ternating current  switches,  when  the  rotary  will  pull  into  step. 
Care  must  be  used  with  this  me. hod  to  open  the  direct-current 
armature  switch  first  ;  if  the  field  switch  is  opened  first  a  dange  r 
ous  speed  may  be  reached  before  the  armature  switch  can  be 
pulled. 

A  third  method  is  to  start  the  machine  from  the  alternating- 
current  side.  With  the  direct-current  armature  and  field  switches 
open,  the  alternating  switches  are  closed,  and-the  machine  slow- 
ly builds  up  to  synchronism  ;  when  a  fair  speed  has  been  reached 
ttie  field  switch  is  closed  and  the  machine  is  ready  for  load.  On 
rotaries  of  over  100  kilowatts  capacity,  a  special  switch  is  inount- 
ed  for  closing  the  field  circuit  when  starting  in  this  manner  ;  it  is 
called  a  "break-up"  switch,  and  its  function  is  to  divide  the  field 
■  winding  into  several  sections,  so  that  when  the  switch  is  opened 
the  reactive  kick  is  greatly  reduced,  and  when  it  is  closed  uni- 
form excitation  of  all  ihe  poles  is  obtained  at  the  same  instant. 

A  fourth  method  is  to  start  the  engine-driven  alternator  and  the 
rotary  from  a  standstill.  With  all  switches  closed  between  the 
alternator  and  the  converter,  the  field  circuit  of  the  converter  open 
and  minimum  excitation  of  generator  "lelds,  if  the  engine  is  started 
slowlyt  he  rotary  will  start  up  with  the  alternator;  when  the  rot- 
ary armature  has  made  several  revolutions,  the  field  switch  should 
be  closed,  and  when  the  engine  has  reached  full  speed,  balance 
across  the  direct-current  switches  and  switch  it  to  the  direct-cur- 
rent bus-bars. 

If  a  rotary  is  self-exciting  it  will  sometimes,  when  started  from 
the  alternating  side  as  described  in  the  third  and  fourth  methods, 
build  up  reversed  on  the  direct-current  side.  This  element  of 
delay  may  be  obviated  by  connecting  a  voltmeter  to  the  direct- 
current  termmals  ;  as  the  machine  builds  up,  the  voltmeter  needle 
will  slowly  swing  from  zero  to  a  point  well  up  on  the  scale,  and 
if  after  the  machine  has  reached  a  fair  speed  the  field  switch  is 
closed  at  an  instant  when  the  needle  is  at  the  ifighest  point  of  its 
swing,  the  machine  will  always  build  up  with  correct  polarity. 
The  polarity  of  separately  excited  machines  is  fixed,  of  course> 
and  there  is  no  danger  of  building  up  reversed. -W.  T.  Fernandez' 
in  American  Electtician. 


The  Ontario  Traction  Company,  Limited,  has  been  incorpor- 
ated oy  Messrs.  C.  M.  Walker,  li.  F.  Ladore  and  J.  H.  Coburn, 
of  Walkerville,  and  F.  M.  Ohl  and  W.  F.  Brown,  of  Toronto. 
The  company  purpose  to  construct  a  street  railway  in  the  town  of 
Walkerville  and  extending  for  a  distance  not  exceeding  one  and 
one-half  miles  in  the  city  of  Windsor  and  a  similar  distance  in  the 
township  of  Sandwich  East. 


WORLDS  RECORD  ESTABLISHED. 

Mr.  Fred  B.  Whitney,  Clerk  to  the  Committee  of  Naval 
Affairs,  and  Mr.  Henry  C.  Porter  established  the  world's  record 
at  Washington,  D.  C,  December  23  for  endurance  run  at  highest 
long  distance  speed  of  an  electric  stanhope  upon  a  smgle  charge 
ot  storage  battery.  Mr.  A.  L.  Cline,  president  of  the  local 
automobile  association,  officiated  as  referee.  They  started 
Tuesday  night  at  7.05  from  the  Dewey  Hotel  in  an  electric  stan- 
hope equipped  with  a  570  lb.  storage  battery  and  ran  upon  the 
streets  of  Washington  until  five  in  the  morning,  when  the  ma- 
chine collided  with  a  heavy  covered  wagon  and  was  badly  dis- 
abled. A  distance  of  107.4  miles  was  made  in  the  actual  time  of 
nine  hours  and  twelve  minutes,  or  about  twelve  miles  per  hour. 
The  longest  runs  without  stop  were  31,  23  and  21  miles. 

At  2  p.m.  Wednesday,  after  temporary  repairs  were  made,  the 
run  was  resumed  and  13.8  miles  made  in  one  hour  and  twenty 
minutes  under  difficulties  of  disabled  machine.  The  machine 
wa.s  run  to  its  garage  under  its  own  power  and  showed  a  voltage 
of  1.85  per  cell,  and  without  accident  many  more  miles  might 
have  been  made.  The  total  distance  run  was  121. 2  miles  in  to 
hours  32  minutes,  or  12  miles  per  hour.  This  established  a  world's 
record  for  long  distance  run  upon  a  single  charge  at  rate  of 
twelve  miles  per  hour  and  raises  the  long  distance  rale  per  hour 
by  one  mile.  This  record  was  made  with  a  battery  nifide  from 
material  entirely  new  to  the  battery  industry. 

The  world's  record  at  11  miles  per  hour  for  151  miles  was 
made  in  July,  1902,  at  Cleveland.  The  world's  record  at  ic 
miles  per  hour  for  187  miles  was  made  at  Chicago  by  Mr.  F.  C. 
Phillips  and  Mr.  Porter. 

Mr.  Whitney  believes  a  practical  hundred  mile  machine  upon 
a  single  charge  of  the  battery  is  a  near  possibility  and  believes 
his  proposition  will  be  demonstrated  as  soon  as  the  public  de- 
sires a  long  distance  electric  upon  lines  which  he  holds  are 
economical  and  mechanically  possible. 


LEGAL  DECISIONS. 

The  Ottawa  Electric  Company  lost  their  action  in  the  Division- 
al Court  against  Henry  Birks.  The  company  alleged  that  Birks 
had  agreed  to  take  electric  lighting  for  their  premises  from  the 
company  for  one  year,  and,  before  completing  the  contract,  he 
had  cut  the  wires  and  taken  electricity  from  another  company. 
The  judges  of  the  Divisional  Court  held  that  the  quantity  of  elec- 
tricity taken  was  to  be  paid  for  by  meter,  and  that  the  only  obli- 
gation the  defendants  had  assumed  by  the  contract  was  to  take  a 
quantity  amounting  to  not  less  than  $  1 2  worth.  The  judgment 
of  the  County  Court  in  favor  of  the  Ottawa  Electric  Company 
was  reversed  and  the  defendants'  appeal  allowed. 

Ahearn  &  SOPER  AS.  Randall. — Judgment  was  given  bv  the 
Court  of  Appeal  at  Toronto  last  month  in  the  case  of  Randal 
against  Ahearn  &  Soper  of  Ottawa.  This  was  an  appeal  by  the 
defendants  from  the  judgment  of  a  divisional  court  dismissing  a 
motion  to  enter  non-suit  or  judgment  for  the  defendant  after  dis- 
agreement and  discharge  of  the  jury  at  the  trial.  The  judgment 
of  the  court  of  appeal  was  that  the  action  cannot  be  maintained. 
The  plantifF  was  engaged  by  the  Ottawa  Electric  Company  to  do 
work  in  connection  with  the  wiring  for  the  illuminations  for  the 
visit  of  the  Duke  and  Duchess  of  York  to  the  Capital.  He 
seems  to  have  placed  a  transformer  on  a  pole  of  the  Great  North. 
Western  Telegraph  Company  without  warrant.  Ahearn  &  Soper's 
men  had  placed  on  the  same  pole  wires  connected  with  the  illu- 
minations. The  allegation  was  that  the  wires  were  so  negligently 
affixed  and  so  dangerous  that  Randall  came  in  contact  with  them 
and  fell  from  the  pole.  The  judgment  holds  that  the  plaintiff 
showed  no  reason  for  attaching  blame  to  Ahearn  &  Soper.  He 
had  no  right  to  be  there,  and  Ahearn  &  Soper  had  no  reason  to 
believe  that  he  would  be  there,  and  so  were  not  bound  to  be 
cautious  as  regard  the  plaintiff.  The  appeal  wis  therefore  allow- 
ed and  the  action  dismissed. 


A  project  is  on  foot  to  build  an  electric  railway  from  Murray 
Bay  to  St.  Irenee,  Que.,  with  branches  to  other  points. 

The  Backus-Brooks  syndicate  is  announced  to  have  concluded 
negotiations  with  the  Ontario  Government  which  will  result  in 
the  immediate  development  of  the  water  power  at  Fori  F" ranees, 
Onl.  The  initial  work  will  be  the  building  of  a  large  dam  and  it 
is  expected  that  about  6,000  horse  power  will  be  developed.  It 
is  stipulated  that  the  power  house  shall  be  built  on  the  Canadian 
side. 
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MR.  P.  G.  GOSSLER. 

Mr.  I\  ^.'i.  C'losslcr,  s^enoral  superintendent  ot  the 
Montreal  Light,  Heat  &  Power  Company,  has  tendered 
his  resitj^nation,  which  will  take  efTect  on  May  ist  next. 
It  is  luuierstood  that  Mr.  Ciossler  has  accepted  an 
appointment  as  general  manager  of  the  operating 
department  of  Messrs.  J.  G.  White  &  Company, electric- 
al engineers  and  contractors  of  New  York  city. 

Philip  Green  Gossler  is  one  of  the  youngest  of  the 
manv  young  men  filling  positions  of  great  responsibil- 
ity in  the  electrical  field.  He  was  horn  in  August, 
1S70,  ai  C  olumbia,  Lancaster  county.  Pa.,  and  was 
graduated  as  electrical  and  mechanical  engineer  from 
the  Pennsylvania  State  College  in  1890,  when  he  was 
onlv  20  vears  of  age.  In  the  following  year  he  joined 
the  staff  of  the  United  Electric  and  Power  Company,  of 
New  "\'ork  City.  At  that  time  the  business  of  the  com- 
pany consisted  of  the  operation  of  the  arc-lighting  plant 
and  system  of  the  United  States  Illuminating  Company 
and  the  arc-lighting  plant  and  system  of  the  Brush 
Electric  Illuminating  Company,  to  which  had  but  re- 
cently been  added  incandescent  lighting  by  alternating 


current.  Beside.*  generating  stations  established 
especially  for  the  latter  service,  several  of  the  stations 
of  the  two  companies  were  remodelled  and  re-con- 
structed to  provide,  in  addition  to  their  original  service, 
a  system  of  alternating  current  incandescent  lighting 
service.  At  just  about  that  time  also  was  begun  the 
distribution  of  current  for  arc  and  incandescent  lighting 
by  cables  in  undergrourrd  conduits.  Mr.  Gossler  was 
engaged  in  the  most  intimate  and  practical  way  in  all 
the  work  attendant  upon  such  remodelling  and  recon- 
struction, in  new  installations  for  new  class  of  service, 
and  in  the  selection,  testing  and  placing  of  underground 
cables,  then  a  new  art.  Amid  all  this  varied  practical 
work  he  did  not  overlook  or  avoid  original  investiga- 
tion and  work  of  precision  for  commercial  purposes. 
In  1892  he  conducted  a  series  of  most  complete  tests  ot 
incandescent  lamps. 

In  May,  X895,  Mr.  Gossler  accepted  the  position  of 
general  superintendent  and  electrical  engineer  for  the 
Royal  Electric  Company  of  Montreal,  in  which  capac- 


ty  he  was  closely  associated  with  the  installation  and 
operation  of  the  Chanibly  water  power  plant.  The 
construction  of  the  transmission  line  was  done  under 
his  immediate  supervision  and  is  notable  as  an  example 
of  best  methods.  He  also  undertook  and  carried  to 
successful  completion  the  reconstruction  and  extension 
of  the  generating  and  distributing  plant  of  the  Royal 
lilectric  Company  in  Montreal.  The  business  of  the 
Royal  Electric  Company,  Imperial  Electric  Company, 
Montreal  and  St.  Lawrence  Power  Company,  and  the 
Montreal  Gas  Company  was  subsequently  taken  over 
by  the  Montreal  Light,  Heat  &  Power  Company  as 
one  organization,  which  company  about  one  year  ago 
absorbed  the  Lachine  Rapids  Hydraulic  &  Land  Com- 
pany. The  services  of  Mr.  Gossler  were  retained  and 
the  scope  and  extent  of  the  work  under  his  charge 
was  naturally  greatly  increased.  His  experience,  abil- 
ity and  characteristic  energy  were  equal  to  the  occasion, 
however,  and  the  result  of  his  management  was  such 
as  to  give  general  satisfaction. 

Mr.  A.  D.  Adams,  writing  in  the  Electrical  World 
regarding  the  utilization  of  electric  power  in  Montreal, 
says  : 

"In  an  area  about  14  miles  long  and  of  an  average 
width  of  3  or  4  miles  on  the  Montreal  sides  of  the  St. 
Lawrence,  and  in  a  strip  about  one  mile  wide  and  four 
miles  long  on  the  south  shore,  there  are  11,152  cus- 
tomers using  commercial  arc  and  incandescent  lamps, 
and  870  customers  using  motors,  besides  fifteen  cities, 
towns  and  villages,  including  Montreal,  whose  street 
lighting  calls  for  1717  arc  and  577  incandescent  lamps. 
The  commercial  lighting  service  has  connected  with  it 
299,900  incandtescent  lamps,  1,514  arc  lamps  and  405 
fans,  heaters,  etc.  The  power  service  has  870  custom- 
ers, whose  1,109  motors  have  an  aggregate  capacity  of 
19,172  horse-power."  Mr.  Adams,  who  writes  as  an 
expert,  describes  at  much  length  the  various  stations 
ot  the  companies  which  are  combined  in  the  Montreal 
Light,  Heat  and  Power  corporation,  as  being  in  design 
and  equipment  among  the  best  that  have  been  created 
and  an  evidence  of  the  capacity  of  Mr.  P.  G.  Gossler. 
He  adds  that  "the  showing  of  46  per  cent,  of  the  gross 
earnings  as  net  income  has  been  made  through  good 
engineeirng." 

Mr.  Gossler  is  a  member  of  the  American  Institute 
ot  Electrical  Engineers,  and  in  June  last  was  elected 
president  of  the  Canadian  Electrical  Association,  to 
which  association  he  has  contributed  some  valuable 
papers. 

Mr.  Gossler's  many  friends  in  the  electrical  field  w-ill 
deeply  regret  his  departure  from  Canada,  but  all  will 
join  in  wishing  him  the  abundant  success  which  he  so 
well  deserves. 


Mr.  J.  D.  MacDonald,  of  the  West  Kootenaj^  Power  &  Light 
Company,  has  just  installed  an  electric  lighting  system  at  Fernie 
B.  C.  He  installed  two  3,'000-light  alternators  at  Coal  Creek, 
five  miles  from  Fernie,  built  lines  connecting  the  mines  with  the 
city,  wired  the  city,  and  started  the  lights  in  operation.  Next 
spring  a  3,000-light  plant  will  be  installed  at  Mon  issey  Mines. 

Plans  are  said  to  have  been  completed  for  the  construction  of 
an  electric  railway  from  Montreal  to  Ottawa,  with  a  number  of 
branch  lines  to  adjacent  points  along  the  line.  Surve)'S  have  been 
made  and  it  is  estimated  that  the  road  can  be  constructed  at  an 
average  cost  of  from  $10,000  to  $13,000  a  milfi.  The  president 
of  the  company  is  Col.  McMullen,  ot  New  York,  and  the  director- 
ate is  composed  of  Messrs.  F.D.  Monk,  M.P.,  T.  W.  Raphael, 
Thomas  Christie,  M.P.,  J.  A.  Ethier,  M.P.,  }.  E.  Leonard,  M.P. 
and  Thomas  Gauthier. 
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i    QUESTIONS  AND  ANSWERS  | 

1.  Why  will  a  dynamo  build  up  only  with  the  fields 
connected  one  way  ? 

Ans. — The  best  way  to  understand  this  matter  is  to 
consider  a  machine  just  beings  started,  in  which  it  is 
evident  that  the  combination  of  the  direction  of  rotation, 
the  armature  and  field  connections,  and  the  direction  of 
flow  of  the  residual  magnetism  will  produce  a  slight 
voltage  at  the  terminals  of  the  field  coils.  This  in  turn 
causes  a  small  current  to  pass  through  them  and  this 
tends  to  produce  a  further  flow  of  magnetism  through 
the  fields  and  armature.  If  this  additional  flux  flows 
in  the  same  direction  as  the  residual  magnetism  it  is 
evident  that  the  action  is  cumulative  and  that  the  result 
will  be  the  desired  building  up  of  the  generator.  On 
the  other  hand,  if  the  result  of  the  various  conditions 
at  the  time  of  starting  should  be  such  as  to  produce  a 
flux  which  is  opposite  in  direction  to  the  residual  mag- 
netism, it  is  evident  that  the  latter  will  be  decreased  in 
value.  This  again  means  a  decrease  in  the  opposing 
flux,  the  two  actions  going  on  until  there  is  virtually 
no  flux  flowing.  The  machine  then  stays  dead  until 
either  the  field  connection  or  the  direction  of  rotation 
are  reversed. 


2.  Can  you  explain  to  me  what  is  the  Turret  system 
of  control  ?    How  does  it  work  ? 

Ans. — This  plan  of  controlling  direct  current  motors, 
designed  originally  for  handling  the  motors  operating 
the  machinery  in  the  turrets  of  battle  ships,  whence  the 
name  "Turret,"  consists  in  the  somewhat  novel  means 
employed  to  vary  the  potential  applied  to  the  motor, 
and  thus  the  speed.  The  change  in  voltage  is  ordin- 
arily obtained  by  inserting  more  or  less  resistance  into 
the  circuit,  but  when  the  Turret  method  is  employed  the 
field  of  the  generator  is  varied  so  as  to  produce  a  higher 
or  lower  potential  as  desired,  the  armature  of  the  motor 
being  connected  directly  to  it  without  any  rheostats 
whatever.  This  means  that  there  must  be  a  separate 
generator  for  each  motor,  or  for  eachgroupof  motors  the 
speeds  of  which  are  to  be  varied  simultaneously.  The 
generator  is  usually  separately  excited,  as  is  also  the 
motor  if  shunt  wound.  If  it  is  series  wound  there  is,  of 
course,  no  necessity  for  this.  This  method  is  also 
known  as  the  Leonard  system,  after  its  designer,  Mr. 
H.  Ward  Leonard. 


3.  What  is  a  static  transformer  ? 

Ans. — A  static  transformer  or  converter  is  the  ordin- 
ary transformer  used  everywhere  on  poles,  m  power 
houses,  etc.,  for  changing  any  given  voltage  to  any 
other  desired,  or,  when  more  than  one  transformer  is 
available,  for  altering  the  number  of  phases  if  such  is 
required.  The  adjective  static  is  used  only  when  ii  is 
desired  to  distinguish  between  stationary  and  moving 
apparatus,  such  as  rotary  converters  or  motor  genera- 
tors, though  it  is  questionable  as  to  whether  or  no  it  is 
desirable,  as  it  is  often  confounded  with  the  word  elec- 
trostatic, which  concerns  an  entirely  different  phenom- 
enon. 


4.  Show  how  to  arrange  the  wiring  of  five  110  volt 
lamps  now  connected  in  series  so  that  they  may  be  con- 


nected in  multiple  to  1 10  volt  D.C.  circuit  and  either 
connection  may  be  used  when  required. 

Ans. — To  arrange  five  lamps  so  that  they  may  be 
used  either  five  in  series  on  550  volts,  or  in  parallel  on 
1 10  volts,  would  be  a  rather  cumbersome  proposition, 
in  that  it  would  require  five  double-pole  double-throw 
switches,  all  of  which  would  have  to  be  thrown  before  the 
lamps  would  light  off  550  volts,  or  else  one  10  pole 
double-throw  switch,  in  this  case  a  commercial  impos- 
sibility. Besides  this  you  would  have  to  bring  lines 
from  each  separate  lamp  to  the  switches  or  switch. 
Would  it  not  be  better  to  wire  up  five  more  lamps  in 
multiple,  controlled  by  one  switch  off  the  iio  volt  cir- 
cuit, the  present  five  remaining  as  they  are  in  series  on 
550  volts,  or  else  rewire  them  to  the  ordinary  multiple 
connection  and  operate  them  by  a  double-pole  double- 
throw  switch  from  either  the  secondary  of  a  550  to  no 
transformer,  the  primary  of  which  is  on  Ihe  alternating 
circuit,  or,  with  the  switch  throw  the  other  way,  direct 
from  the  iio  volt  exciter  circuit. 


5.  When  starting  an  induction  motor  with  an  auto- 
transformer  or  compensator,  is  the  current  between  it 
and  the  motor  greater  or  less  than  that  taken  from  the 
line  ? 

Ans. — The  relation  between  these  two  currents  de- 
pends on  whether  or  no  the  voltage  delivered  by  the 
starter  to  the  motor  is  greater  or  less  than  the  line 
potential.  If  it  is  greater  the  motor  current  will  be 
smaller  than  that  taken  from  the  line,  if  the  potential 
is  less  the  current  will  be  greater,  in  fact  they  will  vary 
almost  in  inverse  proportion  to  each  other.  That  this 
must  be  so  will  be  evident  when  you  reflect  that  the 
compensator,  not  being  a  moving  piece  of  apparatus, 
cannot  store  energy,  and  that  therefore  its  output 
must  be  the  same  as  the  input  minus  say  10  per  cent, 
for  losses  in  it.  This  means,  therefore,  that  if  the 
secondary  or  motor  voltage  is  half  thai  of  the  line,  the 
current  on  that  side  must  be  roughly  twice  the  other, 
with  one-quarter  of  the  voltage,  four  times  the  current 
and  so  on. 


6.  Does  coal  when  stored  for  any  length  of  time  lose 
any  of  its  heating  power?  What  is  the  relation  between 
the  heating  power  ot  coal  and  wood  ? 

Ans. — When  coal  is  exposed  to  the  atmosphere  there 
isa  constant  chemical  action  going  on,  which,  of  course, 
is  slow  but  which  nevertheless  will  eventually  produce 
quite  appreciable  results,  depending  on  the  time,  the 
kind  of  atmosphere  concerned,  and  the  composition  of 
the  coal.  The  principle  products  of  the  change,  the 
carbon  of  the  coal  uniting  with  the  oxygen  of  the  air, 
are  carbon  dioxide  and  hydrogen,  the  latter  also  unitint>- 
with  the  oxygen  to  form  water.  The  process  is,  of 
course,  accompanied  by  considerable  heat,  which  is  the 
cause  of  the  spontaneous  combustion  of  coal  piles,  a 
difficulty  often  encountered  when  storing  large 
quantities.  In  steam  boiler  tests  a  "riven  weight  of 
wood  is  assumed  to  h  ave  but  40  per  cent,  of  the  heat- 
ing power  of  the  same  weight  of  coal,  the  value  of 
equal  weights  of  woods  of  all  kinds  being  practically 
the  same.  Thus,  to  find  the  given  wood  equivalent  of 
a  ton  of  coal,  the  wood  being  measured  in  cords,  it  will 
be  necessary  also  to  know  the  weight  of  the  wood  per 
cord.  This  naturally  varies  for  different  kinds,  the  two 
extremes  being  perhaps  pine,  averaging  say  2,000  lbs. 
per.  cord,  and  hickory  or  hard  mapio,  which  will  run 
about  4,500  lbs. 
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THE  LATE  MR.  F.  T.  WILKES. 

Suddenly  on  December  i7tli  death  summoned  Mr. 
Frederick  T.  Wilkes,  secretary-treasurer  of  the 
Waterous  Kn^ine  Works  Company,  of  Brantford,  Ont. 
He  had  not  even  complained  of  feeling  unwell,  but  as 
he  was  walking  home  he  was  seized  with  a  fainting 
spell  and  expired  before  medical  assistance  could  reach 
him.  Deceased  was  in  his  56th  year,  and  had  appar- 
enly  been  in  the  best  of  health  up  to  the  time  of  his 
death.  He  was  a  well-known  figure  of  local  business 
circles,  was  particularly  active,  and  a  man  of  deter- 
mination and  courage.  Born  in  Owen  Sound  in  1847, 
he  was  the  son  of  Judge  Wilkes.  He  went  to  Brant- 
ford some  thirty-five  years  ago,  entering  the  employ  of 
the  Waterous  Company.  Here  he  gained  ni  a  large 
measure  the  practical  business  ability  which  in  after 
years  contributed  so  greatly  to  his  success  as  controller 
of  enormous  industrial  interests. 

Mr.  Wilkes  never  took  an  active  part  in  public  life, 
but  was  a  careful  student  of  the  questions  of  the  day 
that  affected  the  welfare  of  the  country.  Mrs.  Wilkes 
and  three  sons  survive  him. 


HIGH  TENSION  ELECTRIC  SHOCKS. 

Death  from  electric  shocks  does  not  necessarily  fol- 
low exposure  to  high  voltages,  but  depends  upon  many 
conditions,  and  oftentimes  when  the  conditions  appear 
to  indicate  a  fatal  shock  death  does  not  occur. 

Some  remarkable  instances  are  on  record  of  survival 
after  severe  shock.  One  of  these  is  of  a  man  who  had 
been  submitted  to  a  pressure  of  5,500  volts.  The  case 
is  described  in  a  medical  journal.  The  left  hand,  left 
side  of  the  body,  feet  and  shoes  appeared  to  have  re- 
ceived the  greatest  part  of  the  current  on  its  way  to 
earth.  Flames  and  light  were  given  off  trom  the  man, 
who  remained  about  a  minute  half  hanging  and  half 
suported  Irom  the  wire  till  he  was  torn  from  contact  by 
two  ot  his  companions.  The  local  changes  were  on 
the  volar  part  of  the  left  hand,  a  dry,  hard,  charred 
surface,  beneath  which  was  a  white  layer  of  insensitive 
tissue.  The  same  condition  was  met  with  on  the  dor- 
sum of  the  fingers  and  ulnar  side  of  the  hand.  When 
the  charred  covering  was  removed  the  cutis  was  blanch- 
ed and  painless,  giving  out  no  blood  when  pricked  with 
a  sharp  instrument.  This  condition  extended  to  the 
elbow,  diminishing  higher  up  to  reddening  and  swell- 
ing. The  toes  and  skin  of  the  feet,  where  the  current 
left  the  body,  were  in  a  white  corrugated  condition. 
The  patient,  after  a  few  days  of  illness,  recovered. 

Perhaps  one  of  the  most  remarkable  cases  on  record 
is  one  described  in  the  Electrical  Review  of  London. 
The  accident  happened  to  an  Italian  blacksmith  named 
Archimedi  Lazzari  from  Mantova,  Italy,  while  at  work 
upon  the  Canadian-American  hydraulic  plant  at  Parna- 
hvba.  State  of  Sao  Paulo,  Brazil. 

It  was  decided  to  change  all  the  iron  frame  work 
behind  the  high  tension  board  to  wood.  The  buses 
had  been  divided  into  halves  preparatory  to  being  con- 
nected to  their  respective  switches.  There  are  two 
separate  sets  of  bus  bars,  one  above  the  other;  either 
can  carry  the  entire  load,  so  that  as  the  work  proceeded 
the  current  was  changed  alternately  from  one  set  to 
the  other,  thus  avoiding  the  necessity  of  working  on 
live  wires.  Every  precaution  had  been  taken  against 
accidents,  and,  in  fact,  it  was  overzeal  to  be  cautious 
which  caused  the  mishap.    The  buses   being  divided 


and  the  work  being  carried  on  upon  the  dead  section, 
one  of  the  operators,  Thomas  W.  Bevan,  jr.,  son  of 
the  power  house  superintendent,  went  over  to  work 
near  the  live  half.  Archimedi,  wishing  to  warn  him 
of  his  danger,  took  hold  of  young  Bevan's  wrist  and 
leaned  forward  to  speak  with  him  ;  at  the  same  time 
he  had  his  foot  against  an  anchor  bolt  of  the  iron 
framework  which  had  just  been  taken  down.  This 
bolt  was  cemented  on  to  the  floor  of  the  gallery  (the 
high  tension  board  being  on  the  gallery),  the  latter 
being  made  of  steel  rails  with  brickwork  arching  be- 
tween the  rails.  Archimedi  leaned  over  too  far  and 
came  too  near  one  of  the  24,000  volt  bare  copper  wires, 
which  was  one  of  the  secondary  leads  off  the  main 
transformers  to  the  high  tension  board.  Immediately 
the  current  jumped  on  to  his  shoulder,  passing  through 
his  body  and  out  at  his  feet  on  to  the  anchor  bolt. 
Both  Archimedi  and  Young  Bevan  remained  trans- 
fixed, while  the  older  Bevan,  thinking  it  was  his  son 
who  was  on  the  wire,  leaped  into  the  air  (in  order  to 
disconnect  himself  from  the  ground)  and  plunged 
against  his  son.  The  shock  pulled  both  men  off  the 
wire,  and  Archimedi  loosened  Bevan's  wrist,  only  to 
fall  near  the  wire  again,  in  almost  identically  the  same 
position  as  before,  only  this  time  the  whole  current 
was  passing  through  his  own  body,  not  as  before, 
when  a  portion  must  have  been  shunted  through  young 
Bevan.  Mr.  Bevan,  the  father,  who  was  thrown 
violently  on  the  floor,  tried  to  kick  Archimedi's  feet 
from  under  him,  only  to  find  that  every  time  he  (Mr. 
Bevan)  touched  the  stricken  man's  foot,  his  own  legs 
were  shot  back  with  terrific  force.  Archimedi  remain- 
ed thus  until  the  power  was  taken  off.  He  must  have 
been  fully  half  a  minute  under  the  action  of  the  current. 
He  claims  to  have  been  conscious  all  the  time  and  says 
that  he  felt  nothing.  In  fact,  he  was  able  to  describe 
exactly  what  occurred,  and  says  he  felt  the  power 
taken  off  the  first  time,  and  then  come  on  again,  as  he 
fell  the  second  time  near  the  wire.  On  the  power 
being  taken  off  he  immediatel}'  became  unconscious, 
and  his  mouth  had  to  be  opened  with  the  end  of  a  file 
and  a  piece  of  wood  put  between  his  teeth  to  keep 
them  apart,  while  his  arms  and  legs  were  being  worked 
so  as  to  produce  artificial  respiration.  In  a  little  over 
10  minutes  Archimedi  was  able  to  walk  about  on  a 
man's  arm.  He  felt  sick  and  had  fearful  burns  on  his 
shoulder  and  his  foot,  but  after  about  six  weeks' 
absence  he  came  back  to  work  and  has  not  missed  a 
day  since.  Both  the  Bevans  suffered  nothing  greater 
than  little  burns  over  the  bod)'  wherever  the  current 
came  in  contact. 

All  the  men  present  are  willing  to  vouch  as  to  the 
place  in  which  Archimedi  suffered  the  shock,  namely, 
on  the  high  tension  gallery,  and  there  are  no  wires 
there  except  bare  copper  wires,  all  under  a  pressure  of 
24,000  volts. 

The  Review  correspondent,  who  was  present  (and 
who  at  once  rushed  to  the  switchboard  under  the  gal- 
lery and  pulled  out  the  main  exciter  switches),  observ- 
ed a  heavy  arc  between  Archimedi's  foot  and  the  anch- 
or bolt,  and  young  Bevan  saw  a  similar  arc  formed  be- 
tween his  shoulder  and  the  wire.  There  was  appar- 
ently, therefore,  no  actual  contact  with  the  wires,  and 
owing  to  the  high  resistance  of  the  arcs  the  current 
was  greatly  reduced  in  volume.  Just  why  death  did 
not  occur  is  hard  to  determine.  The  probable  reason 
is  that,  although  the  man  was  subjected  to  a  very  high 
voltage,  very  little  current  passed  through  his  body, 
due  to  its  great  resistance  and  also  the  resistance  of 
the  two  arcs  between  his  body  and  the  wire  and  bolt. 

Another  reason  set  forth  is  that,  as  the  mun  had 
been  working  vigorously  just  before  the  accident,  his 
clothes  were  saturated  with  perspiration  and  a  large  part 
of  the  current  was  shunted  around  him  in  that  way. — 
Western  Electrican. 
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The  l,ate  Mr.  Frenyear. 


OBITUARY. 

Mr.  Thomas  Cyprian  Frenyear, 
sales  manager  ot  the  new  Can- 
adian Westinghouse  Company, 
died  of  typhoid  fever  at  Fort 
William,  Canada,  on  December 
10.  He  was  a  man  of  exemplary 
life,  unusual  business  judgment 
and  ability,  and  was  remarkable 
for  the  clearness  and  force  of  his 
ideas.  As  an  electrical  engineer 
he  was  a  good  adviser.  His  is 
the  first  death  in  nearly  five  years  among  the  higher 
officials  of  the  Westinghouse  Electric  Company. 

Mr.  Frenyear  was  the  son  of  the  Rev.  T.  C.  Fren- 
year and  was  born  on  March  16,  1865,  at  Middletown, 
Vermont.  He  began  his  business  career  before 
he  was  fifteen  years  old,  in  the  office  of  the  Boston 
Electric  Company,  where  an  uncle,  Mr.  W.  R.  Nutting, 
was  manager.  While  there  he  entered  the  Latin 
School,  doing  his  studying  at  night.  From  there  he 
entered  Phillips  Exeter  Academy,  paying  his  way  by 
keeping  a  book  store  for  students.  He  was  graduated 
in  1885.  He  entered  Harvard  that  autumn,  but  could 
not  spare  time  from  business  to  continue  the  course. 
He  afterward  entered  the  Bqston  University,  but  a 
business  reverse  put  an  end  to  his  efforts  to  gain  a 


of  the  loss  to  the  Westinghouse  interests  by  the  un- 
timely removal  of  a  young  and  zealous  official  whose 
future  seemed  so  full  of  promise." 


WIRELESS  TELEGRAPH  INSTRUMENTS. 

By  Ackland  Stiling. 

The  accompaning  illustrations  show  a  set  of  w  ireless  telegraph 
instruments  made  by  the  Thos.  E.  Clark  Wireless  Telegraph- 
Telephony  Company,  of  Detroit.  Mich.  Fig.  I  is  a  transmitting  in- 
strument consisting  of  a  transmitting  transformer,  dry  batteries, 
telegraph  key  and  adjustable  spheres  or  spark  gap.  As  will  be 
seen,  the  parts  are  tastefully  arranged  and  are  mounted  on  a 
piano-finished,  hardwood  base.  All  (he  imsightly  parts  and  elec- 
trical connections  are  concealed,  the  spark  gap,  sphere,  coil 
proper  and  key  only  being  exposed  to  view.  The  dry  batteries 
snpplying  the  energy  to  the  coil  or  transformer  are  located  in  the 
lower  part  of  the  case. 

The  transmitting  coil  is  of  the  Clark  high  frecjuency  trans- 
forming type,  with  primary  and  secondary,  the  insiilatmg  mater- 
ial being  of  the  highest  grade.  The  core  is  so  constructed  as  to 
prevent  the  usual  loss  through  eddy  currents.  The  condensers 
are  especially  well  insulated.  The  vibrator  seen  at  the  end  is 
fatsened  securely  to  the  coil  head  and  is  supplied  with  heavy 
platinum  contracts  ;  it  is  so  constructed  that  the  adjustment,  once 
made,  is  constant. 

The  coilis  mounted  on  hard  rubber  brackets  with  polished  heads. 
The  secondaries  terminate  at  the  tops  of  the  head  ends.  The 
telegraph  key  is  connected  in  the  battery  circuit,  and  when  used 
by  the  operator  in  transmitting  messages  in  the  Morse  Code  of 
dots  and  dashes,  it  excites  the  priinary  of  the  coil  or  transformer, 
there  by  causing  rapid  current  alternations  in  the  secondary,  which 


Set  of  Wireless  Tei,egrapii  Instruments. 


collegiate  degree.  For  several  years  after  that  he  was 
in  the  employ  of  the  Thomson-Houston  and  Brush 
Electric  Companies  as  a  salesman,  with  headquarters  at 
Buffalo.  From  1892  to  1895  he  was  superintendent  of 
the  Cayadutta  Electric  Railroad.  In  the  fall  of  1895  he 
entered  the  employ  of  the  Westinghouse  Electric  & 
Manufacturing  Company.  He  was  connected  with  the 
sales  office  of  that  company  until  November  i,  1903, 
when  he  was  placed  in  charge  ot  the  sales  department 
of  the  new  Canadian  Company,  with  headquarters  in 
Toronto. 

Mr.  Frenyear  was  married  to  Miss  Emma  L.  Chase, 
of  Exeter,  on  June  28,  1893.  Mrs.  Frenyear  and  three 
children  survive  him.  He  was  a  deacon  and  trustee  of 
the  Delaware  Avenue  Baptist  Church  of  Buffalo,  and 
had  been  superintendent  of  the  Sunday  School. 

In  announcing  the  death  to  the  officials  of  the 
Westinghouse  Company,  Vice-President  Taylor  said  : 
"  The  Management  desires  to  place  on  record  its 
thorough  appreciation  of  his  able  and  loyal  service  and 


gives  rise  to  discharges  at  the  sphere  gap.  The  sphererr  Tre 
mounted  on  pillars  of  polished  insulating  material.  The  second- 
ary of  the  coil  is  connected,  as  well  as  the  aerial  capacity,  with 
a  ground  on  a  gas  or  water  pipe.  The  aerial  wire  is  otherwise 
insulated  from  the  ground  by  means  of  a  bamboo  fish  pole,  a  ham- 
mock or  wire  cord  suspended  by  means  of  brass  hooks  holding 
the  bamboo. 

The  receiving  instrument  (Fig.  2)  is  made  up  of  the  following 
parts,  mounted  on  an  oak  removable  base  :  An  adjustable  Clark 
sealed  coherer  with  a  neat  receiving  stand  or  clip,  which  supports 
the  coherer  and  acts  as  connecting  or  disconnecting  switch  as 
well  ;  a  special  wound  split  core  relay  of  the  Clark  type,  with 
automatic  tapper  ;  and  condenser  and  shunt  coils.  The  batteries 
for  the  receiving  and  tapper  circuit  as  well  as  the  shunt  coils 
condensers  and  tapper  are  all  concealed  in  the  case  underneath 
the  shelf  panel  ;  the  relay  head  band  receiver  attachment 
gong,  coherer  and  binding  posts  foi  aerial  and  ground  connec- 
tions, together  with  circuit  switches,  being  the  only  parts 
visible. 

Both  instrument  may  be  transported  as  easily  as  dress  suit  case 
being  very  compactly  enclosed  in  a  drab  color  case.    A  tape 
writing  device  can  be  used  instead  of  the  microphonic  receiver  if 
desired  ;  with  some  practice,  however,  messages  can  be  received 
faster  with  the  latter. 
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HEATING  VALUE  OF  ACETYLENE  AND  COAL  GAS. 

riie  heal  units  developed  per  eubic  fool  of  acetylene  and  coal 
);.is;ire  1S50  and  030, respectively.  One  quart  ol  water  was  brought 
to  boiling  from  50^  Fahr.  in  8)2  minutes  ivith  acetylene  and  in 
\o'4  minutes  with  coal  gas  ;  the  burner  of  the  former  consuming 
two  cubic  feet  of  gas  per  hour,  xvhilo  that  of  the  latter  consumed 
iC>  .  ubic  feet  per  hour. 


UTILIZATION  OF  WASTE  GAS. 
Henry  Ci.  Morris,  in  a  paper  on  the  gaseous  fuel  problem  read 
before  the  Engineers'  Club  of  Philadelphia,  says  "  the  rapidU 
increasing  use  of  gas  engines  of  high  powers  is  an  evidence  of 
the  desirability  from  an  economical  standpoint  of  the  use  of  gas- 
eous fuel,  opening  up  a  wide  field  of  problems  which  the  engineer 
will  be  called  upon  to  solve  in  the  near  future.  As  an  example, 
it  is  probable  that  fully  20,000  tons  of  coke  is  made  per  day  in 
the  Beehive  Ovens,  within  a  short  distance  of  the  line  of  Ihe 
Pennsylvania  Railroad  between  Altoona  and  Pittsburg,  from 
which  aboL't  100,000,000  cubic  feet  of  gas  is  discharged  into  the 
air  or  wasted,  which  if  converted  into  power  through  gas  engines 
would  represent  5,000,000  horse-power-hours,  or  the  effort  of 
about  104  gas  engines  of  2,000  horse-power  each." 


NEW  MONTREAL  BRANCH. 

For  the  better  distribution  of  its  products,  for  which  there  is  a 
steadily  mcreasing  demand,  the  Dodge  Manufacturing  Company, 
of  Toronto,  Limited,  manufacturers  of  the  celebrate  Dodge  pul- 
leys and  many  other  lines  now  prominently  on  the  market,  will 
open  commodious  quarters  at  419  st.  James  Street,  Montreal. 
This  will  be  welcome  news  to  many  users  of  transmission  mach- 
inery in  Montreal  and  the  east,  as  the  Dodge  Company's  well 
known  reputation  for  carrying  full  and  comprehensive  stocks  of 
their  various  lim^s  and  for  making  prompt  shipments  has  always 
been  appreciated  both  by  the  trade  and  the  users.  A  competent 
staff  will  have  the  new  branch  in  complete  running  order  by  Jan- 
uary 15th. 


The  controlling  interest  in  the  Stave  Lake  Power  Company  of 
\'ancouver,  B.  C,  has  been  purchased  by  foreign  capital,  repre- 
sented by  Mr.  Thomas  Wilson,  of  \'ancouver.  It  is  understood 
that  the  consideration  was  about  $32,500.  The  announced  in- 
tention of  the  new  owners  is  to  develop  the  power  immediately 
and  to  furnish  light  and  power  in  'Vancouver  in  competition  with 
the  British  Columbia  Elentric  Railway  Company. 


FRICTION  OF  BALL  BEARINGS. 

After  many  tests  of  ball  bearings,  Mr.  J.  Golden  found  that  the 
coefticient  of  friction  was  0.00475  or  less  than  one-half  of  one  p;r 
cent.  ;  though  in  a  few  of  the  tests  the  figure  was  found  to  slight- 
l\' exceed  one-half  of  one  per  cent.  The  friction  was  slightly 
greater  with  the  smaller  balls  and  at  the  higher  speeds.  The  * 
formula  deduced  was  got  from  so  small  a  range  in  the  sizes  of 
the  balls,  and  the  degree  of  hardness  in  both  balls  and  races  was 
so  nearly  uniform  in  all  those  used,  that  it  is  not  given  to  be  used 
as  a  general  formula,  and  only  for  what  it  may  De  worth  after 
comparison  with  other  formulae. 

Let  the  diameters  be  taken  in  mches,  and  ths  load  in  pounds 
then 

D  =  diameter  of  the  path  of  the  balls  on  the  races, 
d  =  diameter  of  the  balls. 
L  =  load. 
F  —  ft  iction. 

0.001 


F  =  L  (0.005  + 


D). 


The  balls  and  races  to  be  of  steel  and  to  be  accurately  ground, 
and  as  hard  as  possible  in  temper. 


The  Grand  Mere  Electric  Company,  of  Grand  Mere,  Que.,  has 
been  incorporated. 
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NEW  TELEPHONE  LINE 


A  new  copper  metallic  line  has  just  been 

completed  from  Simcoe  to  Port  Rowan.  The 

towns  listed  below  can  now  be  reached  from 
Toronto  at  the  following  rates  : 

Port  Rowan         -  50c. 

St.  Williams    -       -  50c. 

Vittoria       -       -  40c. 


1  BRMitoF  mm 
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Our  Latest  25  fm.  D.P.  Poroeialn  Base 


The  CKeapest  a.nd  Best 


All  Pacrticvila-rs  for  the  Asking 

The  HILL  ELECTRIC  SWITCH  CO.,  Limited 

426  ST.  PAUL  STREET,  MONTREAL 
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PERSONAL. 

Mr.  N.  F.  Braden  has  been  appointed  sales  managfer  for  the 
Canadian  Westinghouse  Company  as  successor  to  the  late  Mr. 
T.  C.  Frenyear. 

Mr.  Francis  V.  Greene,  of  New  York  City,  has  been  appointed 
manager  of  the  Ontario  Power  Company  of  Niagara  Falls,  Ont. 
Hi«  headquarters  will  be  in  Buffalo. 

Mr.  Harry  S.  Williams,  son  of  Mr.  William  Williams, manager  of 
the  Sarnia  Gas  &  Electric  Light  Company,  has  been  engaged  to 
superintend  the  municipal  gas  plant  at  Guelph.  Mr.  W'illiams  has 
been  in  the  employ  of  the  Sarnia  Gas  Company  for  over  six  years, 
and  prior  to  his  departure  his  fellow  employees  presented  him 
with  a  handsome  gold  watch  and  chain. 


The  following  new  appointments  are  announced  by  the  Cana- 
dian Pacific  Telegraph  s:  Mr.  F.  T.  Jennings,  formerly  chief 
operator  and  circuit  manager,  to  be  inspector  of  telegraphs, 
eastern  division  ;  Mr.  Harry  Bott,  formerly  wire  chief  operator, 
to  be  chief  operator  and  circuit  manager  ;  Mr.  F.  N.  J.  Caisse 
becomes  wire  chief,  J.  Mitchell  night  chief,  and  A.  Benny 
assistant  night  chief  at  Montreal. 


The  resistance  of  the  fly-wheels  of  two  450-horse-povver  engines 
at  95  revolutions  per  minute,  was  reduced  over  25  per  cent,  by 
covering  their  faces  with  smooth  sheet  metal,  during  tests  a' 
Nuremburg.  The  arms  of  the  wheels  were  a  double  T.  with 
central  web  parallel  to  center  line  of  shaft. 


HOW  TO  CLEAN  BELTING. 

A  belt  dressing  company  submits  the 
following  as  the  best  and  proper  way  of 
cleaning  a  leather  belt.  It  may  seem 
simple,  but  it  is  safe  and  effective,  as  has 
been  proven  by  many  people  who  have 
thus  restored  old  and  dirty  belling  which 
had  become  almost  or  quite  unfit  for  use. 

Coil  the  belt  loosely  and  place  it  on 
edge  in  a  tank  in  which  it  may  be  covered 
with  naphtha  ;  a  half  barrel  makes  a  good 
receptacle,  but  something  with  a  tight 
cover  would  save  the  loss  by  evaporation. 
Put  in  enough  naphtha  to  cover  the  belt 
completely  and  allow  it  to  remain  for  ten 
or  twelve  hours  ;  then  turn  the  belt  over, 
standing  it  upon  the  other  edge.  The 
vertical  position  of  the  belt  surlaces  allows 
the  dirt  to  settle  to  the  bottom  of  the  re- 
ceptacle as  it  is  washed  out,  and  permits 
the  naphtha  to  get  at  all  the  parts. 

After  the  belt  has  remained  in  the  naph- 
tha another  ten  or  twelve  hours,  or  until 
sufficiently  clean,  raise  it  and  allow  the 
naphtha  to  drip  back  into  the  tank.  Then 
lay  the  belt  flat,  streching  or  shaking  it 
until  almost  dry.  You  will  find  that  the 
naphtha  will  not  affect  the  leather  nor  the 
cement  in  the  center  of  the  belt,  but  may 
open  the  joints  at  the  edges;  in  which  case 
the  old  cement  should  be  scraped  off  and 
the  edges  recemented.  Your  belt  man 
will  known  how  to  do  this. 

The  belt  will  now  be  somewhat  hard, 
and  should  be  treated  with  a  reliable  belt 
dressing  before  being  replaced  on  the  pul- 
leys. 


COMBUSTION  IN  BOILERS. 

Most  steam  engineering  specialists  hold 
the  opinion  that  with  bituminous  coal  and 
hand  firing  the  combustion  in  a  boilei 
furnace  is  incomplete  unless  provision  is 
made,  by  either  the  arrangement  of  the 
boiler  or  the  regulation  of  the  system  of 
firing,  to  introduce  a  sufficient  amount  of 
air  into  the  mass  of  burning  gases.  There 
have  been  many  demonstrations  of  the 
favorable  result  of  supplying  air  properly 
distributed  through  the  gases,  in  the  case 
of  return  tubular  boilers.  It  seems  to  make 
little  difference  how  the  air  is  admitted, 
whether  it  is  hot  or  cold,  or  whether  the 
device  employed  for  admission  is  simple 
or  complicated,  the  efficiency  of  combus- 
tion is  improved  and  there  is  an  increase 
in  the  economy  of  the  boiler.  For  exainple, 
the  efficiency  of  a  60-inch  return  tubular 
boiler  was  increased  no  less  than  8  per 
cent,  by  fitting  it  with  appliances  for  in- 
troducing air  at  the  bridge  wall,  the  sup- 
ply being  first  carried  through  pipes  ex- 
tending back  and  forth  at  the  point  of  its 
discharge.  In  another  case  there  was  a 
gain  nf  9  per  cent,  produced  by  introduc- 
ing air  by  means  of  a  checkerwork  in  the 
combustion  chamber. 


Ttl6  TliORNBURy  OASOWNE,  ENGINE  &  FOUNDRY  GO.,  Ud. 

Our  New  Works  now  being  in  full  running  order  we  are  prepared  to  fill  all 
orders  for  Gasoline  Engines,  Special  Machinery  and  all  kinds  of  rough 
or  finished  Iron  or  Brass  Castings.  Get  our  quotations  on  Gra.te  BaLrs, 
Boiler  Fronts,  etc.,  etc.  Wholesale  and  Retail.  Head  Office,  Thorn- 
bury,  Ont. 

Tlie  mORNBURY  OflSOLINE  ENGINE  &  FOUNDRY  CO.,  Ltd. 

J.  A.  L.  ELLACOTT, 

Electrical  Goutractop 

Office  and  Show  Rooms  :  156  and  158  Bank  Street,  Ottawa 

SPECIAL  AHENTION  GIVEN  TO  MOTOR  REPAIRS 


General  Electrical  Repairs. 


Phone  1747 


Fixtures,  Shades  and  Supplies 


••RED 

UJBRICANT  f  OR.  COiHMUmOI^S. 


Address 


HART  &  CO., 


803  Mor\edrvock  BIdg 
CHICAGO 


INTERNATIONAL  BOILER  COMPOUND. 

Removes  and  prevents  scale  formation  in  Boilers. 
Increases  capacity  of  Boiler  and  saves  fuel  and  repairs. 
THE  BEST  COMPOUND  IN  USE. 
For  particulars  address  : 

InternationaLl  Boiler  Compound  Co.. 

47  MsLrket  St.,  ChicoLgo. 

*S"Goods  sent  subject  to  trial. 


The  CANADIAN  CASUALTY 

and  BOILER  INSURANCE  CO. 

Head  Office  :  N.  E.  Cor.  Adelaide  and  Victoria  Streets,  TORONTO. 

Special  Attention  given  to  Steam  Boilers 


The  Steam  Boiler  Policy  of  the  Canadian  Casualty  and  Boiler  Insnrance  Co.  gives  Free  of  Cost- 
Regular  Inspection  of  Boilers,  Free  Insurance  of  Engineers  and  Firemen,  Public 
Liability  Protection,  and  the  advics  of  our  Consulting  Engineers  —  FREE. 
Write  to-day  for  Booklet  "  To  Steam  Users." 
Alexandkr  Sutherland,  D.  D.,  President.  A.  G.  C.  Dinnick,  Managing  Director 

H.  N.  Bate,  W  S.  Dinnick,  Vice-Presidents.  A.  M.  Wickens,  Ctiief  Ivngineer. 

LORD  KELVIN'S  PATENTS 


Sole  Makers 
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Ammeters 

Voltmeters 

Wattmeters 


Cambpidgre  St.,  Glasgow 
66  Victoria  St.,  London 


Indicating 
Recording 

Portable 


Standard  Balances  and  Electrostatic  Voltmeters 

Resistance   Boxes,    Galvano.neters,  Electrometers 


Round  Ammkti  r' 
6"  Scale  for  ./Ctl 
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and  all  kinds  of 
Testing  Apparatus. 
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SPARKS. 

The  town  couiK-il  ot  Ingi-rsoll,  Ont.,  are  in  favor  of  taking- 
over  the  eleetric  li>^lii  and  gas  plants  by  which  the  town  is  now 
lighted. 

The  National  .Maniifiu-iiiriiig  c  ompany  are  desirous  of  building  ^.i' 
works  at  Pembroke,  Onl.,  for  the  manufacture  of  windmills  and 
gasoline  engines. 

Mr.  Hoyt,  manager  of  the  Nova  Scotia  Telephone  Company, 
of  Amherst,  N.  S.,  has  just  completed  the  installation  of  a  tele- 
phone system  for  the  Maritime  Coal  Company  at  Chignecto 
Mines 

Mr.  X'andervoort  has  made  a  proposition  to  supply  I'enibroke, 
i">ni.,  with  electric  power  frojn  Petewawa.  The  hgures  asked 
are  $^5  per  horse  power  for  500  horse  power,  or  .$20  for  700 
horse  jKiwer. 

The  town  council  of  St.  Stephen,  N.  B.,  have  entered  into  a 
lontract  with  the  St.  Stephen  Electric  Light   Company  to  light 


the  streets  of  the  town  tor  the  next  five  years.  The  price  is  $60 
per  lamp  per  year. 

The  town  council  of  Oakville,  Ont.,  have  granted  the  Hamilton 
Electric  Radial  Railway  Company  the  privilege  of  operating  an 
electric  railway  on  Rebecca  and  Randall  streets  in  that  town. 
The  company  agrees  to  light  the  streets  along  which  the  cars 
run,  carry  small  package  freight,  and  supply  the  town  with  500 
horse  power  of  electric  energy. 

Messrs.  W.  T.  Clark,  John  McNeil,  J.  C.  Wilbur,  and  R.  H. 
Cuthburt,  of  St.  John,  N.  B..  and  W.  P.  Bull,  of  Toronto,  have 
been  incorporated  as  the  King  Edward  Oil  Company,  Limited, 
with  a  capital  of  $40,000  and  head  office  in  St.  John.  The  com- 
pany will  manufacture  and  deal  in  oils,  varnishes  and  paints. 

A  company  of  Toronto  capitalists,  headed  by  Mr.  H.  L. 
Dunn,  has  a  proposition  nn  foot  to  construct  an  electric  railway 
from  St.  Catharines,  Ont.,  to  Niagara-on-the-Lake,  thence  along 
the  river  road  to  Queenston  and  back  to  St.  Catharines,  making 
a  belt  line  28  miles  in  length.  The  company  ask  for  a  loan  of 
$25,000  from  the  city  of  St.  Catharines. 


-^-..-^SENb  FOR 


CANADIAN  ASSOCIATION  OF  STATION- 
ARY ENCINEERS 

HEAD  OFFICE,  TORONTO 
Would  be  pleased  to  extend  their  usefulness  by 
forming  new  branches  in  any  district,  town  or 
city  in  Canada  where  seven  or  more  members 
would  be  willing  to  join.  Object  :  Mutual  edu- 
cation and  the  building  up  of  engineers  in  all 
branches  of  the  work.  Write  for  information. 
Address  all  communications  to 

W.  INGLES,  Executive  Secretary, 

554  Bloor  West,  Toronto. 


The  Local 
Hardware  Man 

Is  one  of  the  first  to  know  of 
contemplated  building  oper- 
ations. His  favor,  his  "O.K." 
is  worth  having.  Talk  up 
your  goods  to  him  through 

HARDWARE  AND  METAL 


Goes  everywhere  in 
("anada  weekly.  .  . 

THE  MacLEAN  PUBLISHING  CO., 
LIMITED 

Montreal  Winnipeg  Toronto 

i4?=i-=T=l=I=l=t=l=T=JL=I=l=I=l=^^ 


ESTABLISHED  1849. 
Charles  F.  Clark,  Jared  Chittenden, 


President. 


Treasurer. 


BRAOSTFtEET'S 

Capital  and  Surplus,  $1,500,000. 

Offices  Througliout  the  Civilized 
World. 

Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City.U.S.A. 

THE  ERADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  mei  cbants, 
I  y  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  us  claim  as  an  authoruy  on 
all  matters  aff'ecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
arc  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  fiduciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  or 
any  of  its  offices.    Correspondence  mvited. 

THE  ERADSTREET  COMPANY. 

Offices  IN  Canada:  Halifax  N.S.  Hamilton,  Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;  St.  John,  N.  B.  Toronto,  Ont.  Vancouver, 
B.C.;   Winnipeg,  Man. 

THOS.  C.  IRVING, 
Man.  Western  Canada,  Toronto. 


DYNAMO  COVERS  A  SPECIALTY 

GU.^RANTEED  W.\TER  AND  DUST  PROOF. 
TETSTTS,    OIL    CLOTSITSTCa-  ^TSTD 

Samples  and  Prices  on  Application. 

THE  MONTREAL  TENT,  AWNING  &  TARPAULIN  COMPANY 

23  (Sl  25  Youvllle  Place,  MONTREAL. 


21  Bleuru, 
MONTREAL. 


E.  L.  LeBRUN 
M.  de  riLLERS 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTORS 

Bi-polar 
Multipolar 
Direct  Connected 


DTXAM08 

Power 

Lighting 

Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON  mmm  mmm]  go. 

Wauerly  Park,  NEWARK,  N.J.,  U.S.A. 

New  York  Office  :  74  Cortlandt  Street. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 
L,ondon  :  Elliott  Bros.,  Century  Works,  Lewisham. 

Paris,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 

WESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  bridge  Work.  of  extreme  accuracy  and  lowest  consumption  of  energy. 


RECENTLY  PUBLISHED: 


THE  Gf^N-RDIf^N  MfVND-BOOK 
OF  STEf\M  f\ND  BbEGTRIGITY 


170  Pages,  Illustrated 


BY  WILLIAM  THOMPSON 


In  Strong  Cloth  Binding 


I  HE  preparatory  chapters  are  devoted  to  a  concise  explanation  ot 
the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
lent. 

E'RICE  50  CEISTTS 

T116  G.  H.  Mortimer  PuDIisHing  Gompanu,  ot  Toronto.  Limited 


TORONTO, 

Send  for  Table  of  Contents 
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SPARKS. 

The  Winnipeg-  &  Selkirk  Street  Railway  Company  are  seekinap 
power  from  the  Manitoba  Legislature  to  build  a  radial  railway 
encircling  Winnipeg. 

Westinghoose,  Church,  Kerr  &  Company  have  just  received 
an  important  export  order  from  the  Manilla  Construction  Com- 


pany, an  American  corporation  conducting  operations  in  Manilla, 
P.  I.  The  order  comprises  three  750  k.w,  Westinghouse  turbo- 
generator units,  two  compound  engine  exciter  units,  one  motor- 
driven  exciter,  three  500  k.w.  rotary  converters,  one  300  k.w. 
rotary  converter,  four  250  k.w.  oil-insulated  transformers,  one 
series  booster,  switch-board  and  car  equipments. 


MANGANESE  °pt^ls,t 

Floor  Spar,  Withcrite, 
Granolated  Battery  Sal 
Ammoniac  aL^'fer^d^by 
OTTO  MINNER  &  CO., 

Arnstadt,  Germany. 


I  SUPPLIED  ^1    MONTHLY  | 


JlaWkins' Series 


are  the  most  complete  library  of  practical 
books  published  for  Engineers,  Firemen, 
Electricians  and  Machinists. 

Treating  on  Steam  Engineering  in  all 
its  branches,  including  questions  and 
answers;  Electrical  Engineering  and 
Self-Help  Mechanical  Drawing. 

Complete  catalog  giving  special  terms 
and  prices  sent  free  upon  request. 


ineers. 


THEO.  AVDEL  <S.  CO. 
Educational  Books 
63  Fifth  Avenue.  New  York  City 


THE  SYRACUSE 
SMELTING  WORKS. 

MONTREAL 

Do  not  do  business  on  catchy  talking 
points  only,  the  quality  of  our  Babbitt 
Metal  and  Solder  and  the  supremacy 
above  other  does  it.  Twenty-two  years 
is  our  experience. 

Our  aim  is  the  best,  we  have  no  com- 
petition if  quality  is  considered. 
Let  us  send  you  a  sample  order. 

FOR  SALE 


1-50  K.w.  S.K.C.  Generator,20oo-:ooo  voUs,8ooo 
alternations,  witl  K.W.  Exciter  and  Station 
Apparatus  complete. 

1-5  H.P.  S.K.C.  Motor,  8000  Alts., 500  volts, with 
necessary  Transformer  1000-2000-500. 

1-  25  K.W.  R.  E.  Co.  Bi-Polar  D.  C.  Dynamo, 
wound  for  no  volts,  with  sliding  base,  pulley, 
brushes,  etc  ,  complete. 

2-  12"^  K.W.  N.  E.  Co.  Manche.ster  Type  Motor, 
wound  for  250  volts,  with  base  and  pulley  com- 
plete. 

The  above  apparatus  is  all  new  and  can  be 
seen  at  the  Hamilton  Electric  Li^ht  &  Cataract 
Power  Co  s.  Catharine  street  station,  Hamilton. 
Will  be  sold  en  bloc  or  separately.  For  prices 
and  terms  address 

THE  VOLTA  ELECTRIC  STORAGE  CO., 
39  James  street  South, 

Hamilton,  Out. 


TRflDE>  WITH  ENGLAND 

Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 


Fleet,  London,  Eng. 

per    week  iii- 


The  address  is  166 

The  cost  is  only  3d. 
eluding  postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  an 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 


THOMAS' 

HIGH  GRADE  PORGELAIN  FOR  ELEGTRIGAL  PURPOSES 

INCLUDING 

HIGH  VOLTAGE  INSULATORS  (vZtce) 

Special  Designs,  Insulator  Cleats  and  Tubes. 

The  R.  THOMAS  &  SONS  CO. 


Main  Office: 
East  Liverpool,  Ohio 


East  Hverpool,  Ohio 


Factories 


Sales  Office: 
39-41  cortlandt  street,  new  york 

Lisbon,  Ohio 


ISOLATED 
PLANTS 

Combined  Lighting 
and  Stea.n\  HeaLting. 


w.  J.  Olearu 
k  GO. 

ELECTRICAL  ENGINEERS 
AND  CONTRACTORS. 

748  Craig  Street, 

MONTREAL 


ALUMINUM 

ELECTRICAL   COND  UCTORS 


FOR 


RAILWAY  FEEDERS  AND 
TRANSMISSION  LINES.  

INGOTS,    SHEETS,   WIRE,   TUBING,  CASTINGS. 

Prices  with  full  information  on  application. 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 


TELEPHONES 


We  manufacture  TELEPHONES  for  all  kinds  of  service; 
Central,  Exchange,  Factory,  Wareliouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument,  perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


W  O.  Box  448 


HALIFAX,  N.  S. 
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PUBLICATIONS. 

The  Pittsburg  Translormer  Company,  of  Pittsburg-,  Pa.,  and 
the  K.  E.  T.  Pringle  Company,  of  Montreal,  have  sent  out  neat 
souvenirs  wishing  their  ninny  customers  a  prosperous  New  Year- 
Circular  No.  103J  relating  to  the  Westinghouse  No.  56  railway 
motor,  and  No.  1059  relating  to  electric  motor  vehicle  equipment, 
have  recently  been  sent  out  to  the  trade  by  the  Westinghouse 
Kleciric  &  Manufacturing  Company. 

.\  handsome  souvenir  bearing  the  Season's  Greetings  has  been 
issued  by  the  Canadian  General  Electric  Company  and  the 
Canada  Foundry  Company.  It  contains  excellent  views  of  the 
works  of  the  former  company  at  Peterborough  and  Montreal  and 
ol  the  latter  company  in  Toronto. 


A  bulletin  designated  No.  i,  from  the  Rotary  Engine  Company, 
Philadelphia,  Pa.,  introduces  to  the  trade  the  Warren  rotary 
engine,  a  type  of  prime  mover  which  they  claim  is  destmed  to 
mark  a  new  era  in  the  science  of  energy  conversion.  This 
engine  is  well  adapted  for  direct  connection  with  dynamos. 

"  American  Meter  Practise,  "  by  Lvman  C.  Reed  :  The  subject 
of  metering  the  output  of  central  stations  is  of  such  importance 
as  to  guarantee  a  favorable  reception  for  this  book.  The  author 
has  outlined  the  underlying  principles  of  operation  and  practise 
and  left  the  minor  details  to  be  worked  out  to  suit  local  con- 
ditions. A  number  of  well  known  and  representative  types  of 
meters  are  described  aud  there  is  an  interesting  chapter  on  "How 
to  Read  Meters.  "  The  publishers  are  the  McGraw  Publishing 
Company,  114  Liberty  street.  New  York. 


THE  1905  EDITION 

STANDARD  WIRING 

EOR  ELECTRIC  LIGHT  AND  POWER 
ADOPTED 

By  the  Fire  Underwriters  of  the   United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover,  Pocket  Size,  Retail  Price         -  -  $1.00  Each 
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A  Few  of  „Our  Grinders  and  Tvirbines  a^t  Brompton. 


THE  JENCKES  MACHINE    CO.,  LIMITED 

134  Lansdowne  Street. 

SHERBR.OOKE  -  QUEBEC. 
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TRADE  NOTES. 

The  Toronto  warehouse  of  the  Canadian  General  Elci  trie  Com- 
pany was  closed  for  regular  business  on  January  3,  and  4  tor 
the  purpose  of  taking  their  annual  inventory. 

The  United  Electric  Company,  of  Toronto,  have  issued  a  neat 
folder  describing  a  line  of  high  grade  telephones  for  offices  and 
factories  which  they  have  lately  placed  on  the  market. 

We  have  received  from  the  Metallic  Seamless  Tube  Company, 
Limited, Wiggin  Street,  Birmingham,  a  copy  of  their  recent  cat- 
alogue referring  to  their  seamless  cold  drawn  steel  tubes,  me- 
tallic steel  conduits  and  fittings  tor  electric  wiring. 

The  Packard  Electric  Co,  Limited,  of  St.  Catharines,  Out.,  in 
a  recent  letter  to  their  customers  say:  "As  we  look  over  our 
business  for  the  past  year,  noting  the  tremendous  increase  which 
it  has  had,  while  admitting  that  the  superiority  of  the  goods  has 
been  a  considerable  factor  in  the  increased  sales,  we  can  scarcely 
let  the  new  year  come  upon  us  without  addressing  our  friends 
and  thanking  Ihem  for  the  courtesy  which  they  have  shown  us  by 
the  number  of  orders  we  have  received.  So  we  write  ycu  to 
thank  you  for  any  orders  which  yoii  may  have  sent  in,  and  to  as- 
sure you  that  in  the  future  the  uniformly  high  standard 
which  we  have  attained  on  Packard  lamps.  Type  "G"  meters  and 
Type  "R"  transformers  will  be  maintained.  Our  lamp  depart- 
ment has  recently  been  increased  in  capacity  so  that  orders  may 
be  shipped  quickly." 


GlarKson  School  of  Technology  lotidIm°S.Y''"°"*' 

Courses  leading  to  degrees  of  Bachelor  of  Science  in  Civil, 
Electrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tuition  moderate. 

WM.  S.  ALDRICH,  Director 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  The 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 


Dynamo  wanted  —  Second-hand  Alternator; 
60  K.  W.,  in  good  condition.  Box  400,  Ei-ectbi- 
CAL  New  s,  Toronto 


Electrician,  22,  seeks  situation,  under  large 
companj  preferred  ;  five  years'  experience 
erecting'and  running  of  small  light  and  power 
plants  ;  repairs,  electrical  and  mechanical. 
English  and  French.  Apply  J.  Steer,  Minne- 
dosa,  Manitoba. 


LICCNSCI  or  TMC 

WMirNey  electric  iNSmufieifT 

COHPANV^  PATENTS 
IN  CANADA. 


SH:£:f^jE3;jRoOK£:,  que:. 


TENDERS  WAHTECl 


■JK    A  Veekly  Journal  of  advance  informa- 
tion  and  public  works. 
The  recognized  medium   for  advertise- 
•3  ments  for  'Tenders. 


'    TORdNTO.'        •  S 


Quick  Delivery 
of  Boilers 


THE  ROSSENDflLE, 
BELTING  GOMPflNY 

LIMITED 

Of  Manchester,  England. 

Sole  Makers  and  Patentees  of  the  celebrated 

M.A.Y.  Solid  Woven.  Anti- 
Friction   Edged  Belting. 

Sole  Agents  for  Canada  for  the 

JACKSON  PATENT  BELT  FASTENERS 

The  only  Briti-sh  firm  liavinf^ 
a  Branch  in  the  Dominion  in 
direct  connection   with  ■  the 


manufactory. 


59-63  Front  Street  E.,  TORONTO 


We  have  in  slock   material  for  the  following  sizes 
and  styles  of  boilers  : — 

Mumford  Standard  35  to  175  H.  P. 

Mumford  Portable  6  to  i  10 

Return  Tubular  12  to  150 

Vertical  4  to  60  " 

As  we  have  a  large  shop,  thoroughly  equipped  with 
g  the  latest  appliances,  we  can  deliver  any  of  the  above 
boilers  on  short  notice. 

Competent  persons  tell  us  that    the  quality  of  our 
boilei-  work  cannot  be  surpassed. 

ROBB  ENGINEERING  CO.,  Limited, 

Amherst,  N.  S. 

(William  McKay,  320  Ossington  Avenue,  Toronto. 
Agents  :  I  Walson,  Jack  &  Company,  7  St.  Helen  St.,  Montreal. 
(  ].  !•".  Porter,  355  Carlton  Strcel,  Winnipet;. 
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SPARKS. 

It  is  stated  that  the  Hronie  Lake  ICleclric  Company,  of  Brome 
Lake,  «^ue.,  is  considering  the  advisability  of  inslalling  a  steam 
plant  at  Foster.  The  villages  of  Waterloo  and  Milton  are  sup- 
plied with  current  provided  by  this  company. 


The  Winnipeg  Electiic  Street  Railway  Company,  as  a  mark  of 
their  appreiation  of  faithful  service,  gave  as  a  Christmas  gift  to 
all  employees  who  had  been  six  months  or  more  in  their  employ 
a  bonus  consisting  of  5  per  cent,  o  all  monies  received  by  eaj  h 
employee  during  the  year  ending  November  30ih,  1903. 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 

SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

TIIDMCD  DDnC  i34  upper  Thames  ST., 
I  UnNLn  DnUo.y    london,  eng. 


Mainiet  Korgiiifrs,  Slabs,  Bars 
111  the  Koush  and  Machined. 


Ef-TABLiSHED  1870. 


Telegraphic  Address,  'Sheetiron',  London. 
lyieber's  Code  used. 

MILD  STEEL  CASTINGS  FOR  MAGNETS 

MAGNET  STEEL  FOR  PERMANENT  MAGNETS.  BRIGHT  CHARCOAL 

Sole  RepreseiiTaiives  tor  Canada  •  Peacock  Brothers,  Canada  Life  Buildings,  Montreal. 


Plain  and  Slotted 
Discs. 

IRON  RODS 


Incandescent  Lamps 

We  have  some  bargains  in  Lamps,  any  Ba.^se.  No  job  lot,  but  a  thor- 
oughly High  Grade  Lamp  that  we  are  prepared  to  guarantee  fully. 
We  can  make  prices  that  will  interest  you. 

As  you  know,  we  are  not  in  the  habit  of  making  rash  statements.  So 
write  us  to-day  if  you  arc  in  the  market,  and  for  anything  electrical. 


ffl!  SAYER  ELECTRIC  COMPANY.,  Montreal 


THE  McEWEN  "'^'Tu? 


Sizes 
Ready  for 
I  m  mediate 
Shipment 


AUTOMATIC 


In  Single  and  Compound  Units. 

NO  BBTTE.R  HIGH  SP&BD  E.NGINE.  BUILT 


\1/ATER06IS.  BRANTFORD.  CANADA 
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Westinghouse 


Type  N  and  O  D  Transformers 


The  Spread  Coils,  common  to  all  West- 
irvgKovise  TraLrvsformers,  roLdia-te  the 
heat  and  insure  low  temperature,  mak- 
ing possible  a  transformer  of  maximum 
efficiency.  The  la-rger  sizes  are  en- 
closed in  cases  having  corrugated  sheet 
iron  sides,  presenting  the  grea^test 
a.mo\int  of  ra^diaLting  svirfa.ce. 


2  K.W,  Transformer  as  AttacKed  to  Pole 


Where  power  is  costly,  and  the  q\ies- 
tion  of  economy  a.  prime  considera^- 
tion,  they  will  be  found  particularly 
desirable.  All  parts  of  transformers 
of  the  sa^me  ranting  are  strictly  inter- 
cha^^ngeable. 


For  Pa.rticulars  Address 


15  K.W.   1  t oinslorin i-i  bls  AttAcKed  to  Wall 


Canadian  Westinghouse  Co.,  Li 


mited 


Lawlor  BIdg.,  King  a^nd  Yonge  Streets. 

Toronto 


Liverpool  &  London  &  Globe  BIdg. 

Montreal 


Works  a-t  Ha^milton.  Onta.rio 
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Ness.  M^Uceii^  Bate 


'^^^^'SOfis  TO  m.NESS  \ 


SOLE 


AGENTS 


For  the 


Thg  ber.l  TP;- NS'/rTTER 


QUtoEi.  «Cf;.'J!.-. 


SwitGD-Boards  and  flnnunciaiors 


? 


'FIRE  ALARM  APPARATUS  and  \ 
TELEGRAPH  INSTRUMENT  (s) 


'  Nessphones,'  Montr  ea 

732  DoFchestep  St. 
MONTRE>f\L 

Telephone  Main  iioo. 


For  Electrical  Supplies  of  all  kinds. 


Montreal 


SADLER  &  HA  WORTH 


TANNERS  AND 

MANUFACTURERS  OF 


OAK  LEATHER  BELTING 

J  Try  our  "  CROWN  BRAND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 

Cor.  'William  and  Seigneurs  Streets,  MONTREAL.  9  Jordan  Street,  TORONTO 

MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


Saves  Patience  and  Avoids  Profanity 


THE  USE  OF 


OUR  "EXTRA"  BRAND 


Factory  :  f 
MONTREAL  ( 


J.  c.  mgl/vren  belting  go. 


\  TORONTO 
i  VANCOUVER 


THE  ELECTRICAL  CONSTRUCTION 

Company  of  LondoQ,  Limited. 

32-40  Dnndas  Street,  London,  Can.— Phone  1103. 


Perfection 
Type 


DYNAMOS 


MOTORS 


Multipolar  or 

Bipolar,  Direct 
Connected  or  Belted. 
High  efficiency.    Designed  for  any   required  speed  or  vo  age. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  maKe. 

Estimates   cheerfully  eiven.     Desc  otive  matter  furnished  on 


Canadian  tested  and  guaranteed. 
Cheaper  and  better  than  any  other  wire 
on  ihe  market. 


THE. 


CANADA  METAL  CO., 

William  Street,  TORONTO,  ONT. 
Also  Babbitt  and  Battery  Zincs. 
Price  list  on  application. 
Wholesale  onl\  . 


CANADIAN 


Electrical  News 

AND  Engineering  Journal 


FOURTEENTH  YEAR. 
No.  2. 


TORONTO,  CANADA,  FEBRUARY,  1904 


PRICE  lo  CENTS 
$i.oo  Per  Year. 


a*  flliernaiors 

Yes,  the  armatures  of  all  Revolving- 
Field  Alternators  on  the  market  to- 
day are  practically  the  same  in  general 
design  and  construction.  With  equal 
workmanship  and  material  one  is  as 
good  as  the  other.  But  the  armature 
is  not  the  whole  machine  by  any 
means.  The  controlling  fea- 
t\ire  is  the  Field.  We  will 
take  this  up  later. 

The  DNITED  ELECTRIC  CO ,  Limited 

TORONTO 


375  K  W. 


TUuminating^  Eng^ineering^ 

APPLIED  TO  STORES 


Represents  a  departure  from  the  old  time 
methods  of  considering  store  lighting. 

A  very  brilliant  illumination  may  be  all 
wrong  when  it  comes  to  matching  colors. 

Our  exact  knowledge  of  this  subject,  based 
upon  scientific  research  and  practical  experience, 
enables  us  to  give  you  just  the  right  quality  of 
light  for  your  conditions  with  the  proper  quantity 
suitably  distributed. 

We  shall  be  glad  to  advise  you  regarding 
any  proposition  of  store  lighting  if  you  will  write 
us  the  general  dimensions  of  your  store,  including 
height  of  ceiling,  location  of  counters  and  shelves 
and  color  of  walls  and  ceiling. 


Enclosed  La.mp  with  Concentric  Dlffuser 
Specially  Deslgrved!  for  Store  Lighting. 


^^ADIAN  ^^ERAL  ClECTRIC 

LIMITED. 

Head  Offices   -   TORONTO,  ONT. 


G 
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CHARLES  BRANDEIS 


A.  M.  Ciui. 


,  C.  K.,  A.  M.  AtiuT.  Inst.  K.K. 


V.  N.  Phii.i.!ps,  President. 


Geo.  H.  Olney  2nd,  Secretary-Treasurer. 


CONSULTING  ENGINEER 

Estimates,  I'lnns  ami  Supervision  of  Hydraulic 
and  Steiiiu  Klectric  Light,  Tower  and  kailroad 
Plants.    Spevificatious,    Reports  Switchboard 
lle»is'>».  (.omplete  K\ctor>'  Installatious,  Btc. 
Uong  l)istBnce  Telephone  Main  ,^2  -6. 
Cable  .\ddress  :  Brandeis-Montreal. 

\V  I'.  Code.  Univ-Kdition. 
l,iverpool  &  London     Globe  Building. 
MONTREAL 

WALLACE  C.  JOHNSON 

M.-.>.  Am.  Soo.  C.K.     Mom.  Am.  Soc.  M.E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

7;4  N.'lte  O.imc  Sircet,  MONTREAL,  P.  Q  , 

and  Nl.\r.ARA  KALLS,  N.Y 

R.  S.  KELSCH 

Gonsulllnj  Enfllneer 

LODg  Distance  'Phone  Office  and  Residence. 

Cable  .\ddress  "Kelsch'' 

38  Victoria  Square,  Montreal 
I/Ste  General  Superintendent  and  Engineer  of  the 
Lacbine  Rapids  Hydraulic  &Land  Co. ,  Ltd. 

Hem.  Am.  Inst.  E.  K.  Mem.  Can.  So.  C.  E. 

Design  and  Construction  of  Transmissions, 
Lighting  and  Power  Plants  of  every  description. 
Underground  Si  stems.  Conduits,  Estimates,  Re- 
ports and  Arbitrations,  so  years  practical  exper- 
ience. 

ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.    Electric  Railways,  Lighting 
and   Power  Systems. 
Arbitrations,   Reports,  Etc., 

80  ST.  FRANCOI  S  XAVIER  ST.  -  MONTREAL 

RODERICK  J.  PARKE 

A.  M.  Can.  Soc.  C.E.   A.  M.  Amer.  Inst.  CE. 

GONSULTMG  ENGINEER 

Electric  Light  and  Power  Plants.   Long  Distance 

Electrical  Power  Transmission.  Steam 

and    Hydraulic  Plants.  Estimates. 

Valuations.   Tests.    Reports  and 

Investigations. 

52-54  Janes  Building,  c  )rner  King  and  Tonge 

Streets,  TORONTO. 

TM-nlinnp.;/'^®'^^— Distance,  Main  8047. 
Telephones  I  ^204. 

Telegraphic  address  :  "  Rodparke." 
W.  U.  Code,  Univ.  Edition. 

T.  T.  SIMPSON 

A.  M.  Amer.  Inst.  E.  E., 

Consxiltintg  Engineer 

Long  Distance  Phone  Ottawa  1388. 
Design   and  Construction  of  Lighting 
and  Power  Plants  of  every  desc-iption. 
Long  Distance  Power  Transmission,  Re- 
ports, Estimates,  Tests,  Specifications. 

OTTAWA,  DESGHENES 

55  Sparks  St.  QUE. 


[|[  F.  PifS  El 


/V\ONTR&f\b 


TORONTO 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Rubber.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use- 


U.  S.  Factory :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


DYNAMOS  /  MOTORS 

New  or  Second  -  Hand,  For  Sale 

Especially  equipped  for  repairs  to  Electrical  Apparatus  of  all  kinds. 

ELECTR.IC  REPAIR.  6;  CONTRACTING  CO. 

617  <a  619  Lagauchetiere  Street    -  MONTREAL 


The  DOW  PORTABLE  ELECTRIC 

BRAINTRBE,  /t\ASS. 

JUMP   SPrtRK,    PLUGS,    GOILS,    AND  Bf\TTERIES 


FOGARTY  BROS., 


Canadian  Agents. 


118  St.  James  Street,  MONTREAL 


LORD  KELVIN'S  PATENTS 


Sole  Makers 


KEL™  I  MM  mi  LID. 


18  Cambridge  St.,  Glasgow 
66  Victoria  St.,  London 


Awarded  Grand  Prix,  Paris,  1900. 

Ammeters 
Voltmeters 
Wattmeters 

Standard  Balances  and  Electrostatic  Yoltmeters 


Indicating 
Recording 
Portable 


"SR"        ^  ^ 
Round  Ammeter 

6"  scale  or 
Traction  and  Lighting 


Resistance  Boxes,    Galvanometers,  Electrometers. 

r  Insulation     "l    ^nd    aU   kinds  of 
Testing  sets  for    j  Conductivity  |    Testing  Apparatus. 


STUART-HOWLAND  CO 


Have  now  on  hand  ready  for  shipment 

18,000 

BRACKET  ARMS  in  12  different  styles,  and  other  OVERHEAD  AND  POLE 
EQUIPMENT  in  like  proportion.    Also  largest  stock  of 

LIGHTING  and  TELEPHONE  SUPPLIES  in  America. 


Br\NCHES  AT  : 

New  York  ClevelaLnd 
London  Paris 


261-287  DEVONSHIRE  ST.. 
4-5  WINTHROP  SQ., 


}  BOSTON,  MASS. 
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McCormick 
T\irbirves 


4,000  H.  P.,  72  ft.  head,  arranjj[ed  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Five 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inches  for  their  plant  at  Mechanicsville,  N.  Y. 


S.  Morgan  Smith  Company,YorK,pa.,u.s./¥. 

176  FEDERAL  STREET,  BOSTON,  MASS. 

Write  tor  calaloflue  if  conteniplatinQ  piircliase  ol  Turbines. 


WIRES  AND  CABL 


Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  CABLE  COMPANY, 


If  Quality,  Promptness  and  Attention  Count  With  You  | 

Write  us  when  next  in  the  Market. 

J.  A.  DAWSON  (Sl  CO. 

STREET  RAILWAY  AND  ELECTRICAL  SUPPLIES 

745  Craig  Street,  MONTREAL.  QUE. 

 Mail  orders  and  inquiries  receive  SPECIAL  ATTENTION.  0 


1 


4t 


4) 

I 

4i 


STEAM  ENGINES 

The  long  record  in  engine  building  of  The  Goldie  &  McCuUoch  Co. ,  Limited, 
Gait,  has  gained  for  their  WHEELOCK  and  IDEAL  Steam  lingines  the  great 
popularity  they  now  enjoy  among  engineers  and  steam  plant  owners  and 
operators.    Their  Catalogue  will  tell  you  more  about  them.     Send  for  one. 

The  Goldie  &  McCuIloch  Co.,  Limited, 


Wc  Make 


OISITA.R.IO, 


WHEEL0C:K  engines,  ideal  engines,  gas  and  gasoline  ENGINKS,  boilers,  Pl'MPS,  WATER  WHEELS,  OATMEAL  MILL 
M/ICHINERV,  FLOUR  MILL  MACHINERY,  WOLK  GVRATORS,  WOOU-WORKING  MACHINERY,  SHINGLE  MACHINERY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION    CLUTCH    COUPLINGS,     FRICTION    CLUTCH    PULLEYS,    SAFES,    VAULTS  AND   VAULT  DOORS. 
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THE  LONDON  STREET  RAILWAY. 

The  statement  presented  at  the  annual  meeting'  of  the  Loiulon, 
Ont.,  Street  Railway  Company,  heUI  last  month,  was  of  a  gratifyinp 
nature.  The  gross  earninjjs  of  the  conip;iny  for  the  year  amounted 
to  $1 7^,084.53,  as  compared  with  $154,703.97  for  the  previous  year, 
showing  an  increase  of  $17,380.56  or  11.2  per  cent.  Operating 
expenses  were  $109,493.15  as  compared  with  $93,248.40.  The 
net  earnings  after  paying  all  charges  were  7.91  per  cent,  on  the 
capital  stock.  Two  half  yearly  dividends  of  3  per  cent.,  amounting 
to  $27,000,  were  paid,  and  after  deducting  directors'  and  audi- 
tors'fees,  there  remained  a  balance  $6,124. 10  to  the  credit  of 
profit  and  loss  account.  During  the  year  an  extraordinary 
expenditure,  not  provided  for  when  the  estimates  for  the  year 
were  made  out,  had  to  be  met.  This  was  the  increase  in  the  pay 
of  the  conductors  and  motormen  to  16  2-3  cents  per  hour,  or  an 
increase  equal  to  i  per  cent,  of  the  capital  stock.  The  cost  of 
coal  was  also  increased  25  per  cent,  and  the  track  and  pavement 
repairs  were  greatly  increased. 

The  number  of  passengers  carried  during  the  year  was  4,305,- 
975,  being  an  increase  of  418,277.  The  cars  were  operated  fora 
distance  of  1 ,286,263  car  miles.  Mr.  H.  A.  Everett  was  re- 
elected president  of  the  company,  Mr.  T.  H.  Smallman  vice-pres- 
ident, and  M.  C.  E.  A.  Carr  general  manager  and  secretary- 
treasurer. 


PUBLICATIONS. 

The  Hinton  Electric  Company,  Limited,  Vancouver,  B.  C, 
have  favored  their  friends  with  a  pretty  calendar. 

The  Consolidated  Electric  Company,  of  Toronto,  have  favored 
us  with  a  calendar  embodying  a  splendid  portrait  of  His 
Majesty  the  King.  This  company  manufacture  the  "King  Ed- 
ward" dynamo  and  motor. 

'-'rof.  C.  A.  Chant,  of  Toronto  University,  has  issued  a  pamph- 
let on  "The  Variation  of  Potential  Along  Transmitting  Antenna 
in  Wireless  Telegraphy.  "  It  is  reprinted  from  the  American 
Journal  of  Science  and  treats  the  subject  in  a  very  able  manner. 

We  are  again  indebted  to  the  National  Carbon  Company,  of 
Cleveland,  Ohio,  for  a  useful  calendar  on  which  is  shown  a  bird's 


eye^view  of  the  home  of  "Columbia"  carbon  products.  The 
company  claim  that  Columbia  carbons  are  used  exclusively  in  90 
per  cent,  of  the  enclosed  arc  lamps  now  burning  in  the  United 
States. 

Messrs.  Frederick  J.  Drake  &  Company,  213  East  Madison 
Street,  Chicago,  have  issued  a  very  useful  book  entitled"Modern 
Wiring  Diagrams  and  Descriptions  for  Electrical  Workers,  "  the 
price  of  which  is  $1.50.  The  author  has  attempted  to  supply 
working  electricians  and  students  of  electrical  matters  with  such 
inlormation  as  will  assist  them  to  take  up  any  line  of  electrical 
construction  work,  and  has  succeeded  in  an  admirable  manner. 
The  work  is  well  illustrated. 

The  prospectus  of  the  Eugenia  Falls  Water  Power  &  Electric 
Company  contains  some  excellent  views  of  the  falls  at  Eugenia, 
Ont.,  which  it  is  proposed  to  develop.  The  directors  of  this 
company  include  Messrs.  George  F.  Madden,  manager  of  con- 
tract department  of  the  Canadian  General  Electric  Company, 
and  Mr.  B.  F.  Reesor, 'managing  director  of  the  Lindsay  -r  t, 
Heat  &  Power  Company.  The  secretary-tr 
Thomas  McLachlin,  of  Toronto. 


The  Convertible  Car  Company,  of  Toronto,  has  recently  been 
organized,  the  provincial  directors  being  Messrs.  R.  G.  Dickson, 
C.  A,  Johnson,  P.  H.  Drayton,  H.  M.  Johnson  and  R.  M.  Fahey. 
The  capital  stock  is  $75,000. 

The  Bowmanville  Electric  Light  Company,  Bowmanville,  Ont., 
intend  enlarging  their  plant  in  the  spring.  They  propose  building 
a  new  dam  about  500  feet  below  the  old  one,  increasing  their 
reserve  water  easily  one  half,  and,  according  to  the  civil  engin- 
eer's report,  they  will  be  enabled  to  obtain  a  50  foot  head  by 
the  change. 

A  charter  has  been  granted  to  The  Ontario  Electric  Light, 
Heat  &  Power  Company,  Limited,  with  a  capital  of  $40,000 
and  head  office  in  Toronto.  Power  is  given  to  supply  light,  heat 
and  power  and  to  acquire  the  undertaking  of  the  Colborne  Elec- 
tr'C  Light  &  Power  Company.  The  incorporators  include  Messrs. 
A.  J.  Walker,  accountant,  and  R.  W.  Eyre,  barrister,  of  Toronto. 


ANNOUNCEMENT 


The  1  odge  Manufacturing  Co.  of  1  oronto.  Limited,  beg  to 
announce  to  their  many  friends  and  customers  in  Eastern  Canada  that 
they  have  opened  up  a 

MONTREAL  BRANCH 

for  the  more  ready  distribution  of  their  Standard  Lines  of  Transmis- 
sion Machinery  in  the  East. 
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419  St.  James  St.,  MONTREAL,  QUE. 
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SPARKS. 

Toe  Jones  &  Moore  Klooti  u-  i.\iinp,uiy,  l.imitoil,  of  Toronto' 
has  been  incorporated. 

Mr.  L.  H.  Reesor,  superinlomlent  of  the  St.  Mary's  electric 
plnni,  h-is  recommendeil  the  installation  ot  a  larj^e  sing-le  phase 
>;enerator. 

The  lliill  Kleclric  Company  is  asking  for  tenders  for  the  pur- 
chase and  removal  of  material  forming-  the  building'  and  flume  of 
their  temporary  power  house  at  Hull. 

.The  Ottawa  Street  Railway  Company  have  recently  purchased 
what  is  said  to  be  the  larg-est  snow  plough  in  Canada.     It  will  ^ 
cover  a  sweep  ot  eleven  feet  and  is  equipped  with  two  100  horse 
power  motors. 


The  city  of  Calgary,  N.W.T.,  has  just  taken  tenders  on  the 
ironstruction  of  a  power  house  for  the  waterworks  and  electric 
light  plants.  The  consulting  engineer  for  the  work  is  John  Gait, 
C.E.  &  M.E.,  of  Toronto. 

Richard  O'Leary,  Frederick  O'Leary,  William  Hogan  and 
Henry  James,  of  Richibucto,  N.B.,  and  W.  J.  O'Leary,  of  Mon- 
treal, have  been  incorporated  as  the  Kent  Electricial  Company 
Limited,  with  a  capital  stock  of  $20,000  and  headquarters  at 
Richibucto,  N.B. 

Tlie  Electrical  Development  Company,  of  Ontario,  Limited,  of 
which  Mr.  Frederic  Nicholls  is  general  manager,  is  asking  for 
tenders  for  the  supply  of  20,000  barrels  of  Portland  cement,  re- 
quired for  the  construction  of  power  house  and  other  works  at 
Niagara  Falls. 


THE  1905  EDITION 

STANDARD  WIRING 

EOR  EllECTRIC  LIGHT  AND  POWER 
ADOPTED 

By  the   Fire   Underwriters  of  the   United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleg-es  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Manigers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring-  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover,  Pocket  Size,  Retail  Price         -  .  $1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 


Yo\i  Have  HeoLrd  of  Flexdvict 


WHY    NOT  SPECIFY 


FLEXDUCT 


And  get  TKe  Best,  it  does  not  cost  you  any  more 


INCANDESCENT  LAMPS 
WIRES  AND  CABLES  ^ 


The  Perfect 
Tubing. 


TUB  R.  t  T.  PRINGLE  60..  IMM 


Ma.nufa.cturers  and  Dealers  in 


Electrical  Apparatus  arvd  Svipplies 
ST.  JOHN  MONTREAL  TOR.ONTO 


February,  1904 


THE  CANADIAN  ELECTRICAL  NEWS 


V, 


CLASSIFIED  INDEX  OF  ADVERTISER.S, 


ALTERNATORS. 

Canadian  General  Electric  Co   I 

Electrical  Construction  Co.  of  London.   .  IV 

Pringle  Co.,  R.  E.  T   iv 

United  Electric  Co..  Limited   .1,  IV 

BABBITT  METAL. 

Canada  Metal  Co   IV 

Syracuse  .Smelting  Works   xii 

BOILER  INSURANCE. 

Canadian  Casualty  &  Boiler  Insurance  Co.  x 

BOILER  COMPOUND 

International  Boiler  Compound  Co   x 

BOOKS  AND  MAGAZINES. 

Audel&Co. ,  Theo   xii 

Canadian  Hardware  &  Metal  Merchant,  xii 
Canadian    Hand   Book   of  .Steam  and 


Electricity   v 

Commercial  Intelligence   xii 

D.  Van  Nostrand  Company   xi 

.Standard  Wiring   iv 

BELTING. 

McLaren  Belting  Co.,  J.  C   IV 

Rossendale  Belting  Co   xiv 

Sadler  &  Haworth   IV 

BOILERS. 

Goldie  &  McCulloch  Co   i 

Hamilton  Mfg.  Co.,  Wm   v 

Robb  Engineering  Co   xiv 


COMMERCIAL  AGENCIES. 

Bradstreet's   : 

CROSS-ARMS,  SIDE-BLOCKS,  AND 


BRACKET-ARMS. 

Firsbrook  Box  Co   viii 

Stuart-Howland  Co   II 

CASTINGS. 

Northern  Aluminum  Co   xiii 

Turner  Bros   xiv 

CONDUCTORS. 

Northern  Aluminum  Co   xiii 

DYNAMOS  AND  MOTORS. 

Canadian  General  Electric  Co   I 

Electrical  Construction  Co.  of  London.  .  .  IV 

Pringle  Co. ,   R.  E.  T   iv 

Starr,  Son  &  Co.,  John   yii 

United  Electric  Co  I,  IV 

DYNAMO  AND  MOTOR  REPAIRS. 

Collyer  &  Brock   viii 

Electric  Repair  and  Contracting  Co, ....  II 


DYNAMO  COVERS. 

Montreal  Tent,  Awning  Tarpaulin  Co. 
Sonne,  Thos  

ENGINEERS  AND  CONTRACTORS. 


Brandeis,   Charles   II 

Ellacott,  J.  A.  L   X 

I'ogarty  Bros   II 

Folinson,  Wallace    C   H 

KeLsch,   R.  S   II 

O'Leary  &  Co.,  W.  J   xiii 

I'arke,  R.  J   II 

Ross  &  Holgate   II 

.Simpson,  T.  T   II 

Starr,  Son  &  Co.,  John    x  i 


FOR  SALE 


t-50  K  W.  S.K  C.  Getierator,20oo-iooo  volts,8ooo 
alternations,  will.  2^  K.W.  Kxciter  and  .Station 
Apparatus  complete. 

1-  5  H.P.  S.K.C.  Motor,  8000  .'\Its., 500  volts, with 
necessary  Transformer  1000-2000-500. 

f-25  K.W.  R.  K,  Co.  Bi-Polar  D.  C.  Dynamo, 
wound  for  no  volts,  with  slidin);  base,  pulley, 
brushes,  etc  ,  complete. 

2-  12%  K.W.  N.  E.  Co.  Manchester  Type  Motor, 
wound  for  250  volts,  with  base  and  pulley  com- 
plete. 

The  above  apparatus  is  all  new  and  can  be 
seen  at  the  Hamilton  Klcctric  Light  &  Cataract 
Power  Go's.  Catharine  street  station,  Hamilton. 
Will  be  sold  en  bloc  or  separately.  For  prices 
and  terras  address 

THE  VOI<TA  ELECTRIC  STORAGE  CO.. 

39  James  street  .South, 

Hamiltou,  Out. 


ENGINES  (STEAM). 

Goldie  &  McCulloch  Co   i 

Laurie  Engine  Co   ix 

Waterous  Co   xiv 

Robb  Engineering  Co   xiv 

ENGINE  (GAS  AND  GAOLINE). 

Goldie  &  McCulloch  Co   i 

Thornbury  Gasoline  Engine  &  Foundry  Co. 
Haniilten  Mfg.  Co.,  Wm   xii 

ELECTRICAL  SUPPLIES. 

Canada  Metal  Co   I\' 

Dawson  &  Co.,  J.  A   i 

Electrical  Engineering  &  Supply  Co   xii 

Forman,   John   viii 

Hart  &  Co   x 

Kelvin  &  James  While,  Lid  .  .  .■   II 

Munderloh  &  Co   iV 

Ness,   McLaren  &  Bate   IV 

Pringle  Co.,  The  R.  E.  T   iv 

Packard  Electric  Co   vi 

Thomas  &  Sons,  R   xiii 

ELECTRICAL  INSTRUMENTS. 

Weston  Electrical  Instrument  Co   Ill 

FEED  WATER  HEATER. 

Stewart   Heater  (_\)   xv 

GENERATORS. 

Canadian  General  Electric  Co   I 

Canadian  Westinghouse  Co   HI 

Electrical  Construction  Co.  of  London.  .  .  IV 

Pringle  Co.,  R,  E.  T   iv 

United  Eleclric  Co  I, IV 

INSTRUMENTS  (MEASURING). 

Shedrick,  C.  E     xiv 

IRON  SHEETS  AND  BARS. 

Turner  Bros   xiv 

JUNCTION  BOXES. 

Chase-Shawmut  Co   viii 

LIGHTNING  ARRESTERS. 

Pringle  Co.,  R   E.  T   iv 

LAMPS  (ARC). 

Canadian  Westinghouse  Co   Ill 

Forman,  John   viii 

Packard  Electric  Co.,  The   vi 

Pringle  Co.,  R.  F^.  T   iv 

Sunbeam  Lamp  Co   iii 

MAGNET  STEEL. 

Turner  15ros     xiv 


MANGANESE. 

f^)tto  Minner  &•  Co   xiii 

OFFICE  FURNITURE. 

Canadian  Office  &  School  Furniture  Co.  HI 

PUMPS. 

(ioldie  &  McCulloch  Co   i 

McDougall  Caledonian  Ir^n  Works,  John  viii 

PULLEYS. 

Dodge  Manufacturing  Co.of  Toronto,  Lid.  ii 

Goldie  &  McCullr)ch  Co   i 

Xylotite  Manufacturing  Co   vii 


PAINT. 

Fleming  &  Co.,  W.  A   

REPAIRS  (ELECTRICAL 


Chase-.Shawmut  Co   viii 

Collyer  &  Brock   viii 

Electric  Repair  &  Contracting  Co   II 

Thompson  &  Co.  Fred   xiv 

SHAFTING. 

Dodge  Mfg.  Co.  of  Toronto   ii 

SCHOOLS. 

Clarkson  School  of  Technology   xiv 

McGill  University   viii 

STEAM  HEATING. 

American  District  Steam  Co   38 

SWITCHES. 

Chase-Shawmut  Co   viii 

Hill  Electric  .Switch  Co   37 

SWITCHBOARDS. 

Canadian  General  F21ectric  Co.   ......  I 

Canadian  Westinghouse  Co   Ill 

Eleclric  Construction  Co.  of  London   IV 

Hill  Electric  Switch  Co   37 

Ness,  McLaren  &  Bite   IV 

Pringle  Co.,  R  E.  T   iv 

United  Electric  Co   I, IV 

TELEGRAPH  SUPPLIES 

Ness,  McLaren  &  Bate   IV 

Starr,  S(jn  &  Co.,  John   xiii 

TELEPHONE  SUPPLIES. 

Ness,  McLaren  .\;  Hate   IV 

Sayer  Electric  Co   xiv 

Stuart  -  Howland  Co   II 

Starr,  Son  &  Co.,  John   xii 

TELEPHONES. 

Ness,  McLaren  &  Bate   IV 

Sayer  Electric  Co   xiv 

Starr,  Son  &  Co.,  John   xiii 

TURBINES. 

Hamilton  Mfg.  Co.,  Wm   v 

Smith,  S.  Morgan    i 

TRANSFORMCRS. 

Canadian  Westinghouse  Co   HI 

Canadian  Cieneral  Electric  Co   I 

Pringle  Co.,  The  R.  F2.  T   iv 

United  I'^lectric  Co.  .   I,I\' 

WIRES  AND  CABLES 

Canada  Metal  Co   I\' 

Chase  -  Shawmut  Co   viii 

Northern  Aluiuinum  Co   xiii 

Phdips  Electrical  Works,  Eugene  F   II 

Wire  &  Cable  Co   1 


-  RECENTLY  PUBLISHED  — _  £=r 

THE  G'RN-RDI-fVN  Mf\ND  BOOK 
OF  STEf\M  f^ND  &bEGTRIGITY 

BY  WILLIAM  THOMPSON 

170  Pages,  Illtistrated  In  Strong  Clolli  Binding 

I  HE  preparatory  chapters  are  tievotod  to  a  concise  explanation  ot 
the  foundation  principles  of  jMatheniatics,  a  knowledge  of  which 
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NOVA  SCOTIA  ENGINES  INJAUSTRALIA. 

Mr.  l'>.  11.  Ross,  ComiiKTi-ial  Ai;oiit  for  X'ictoria,  South  and 
West  Australia  and  Tasmania,  writes  to  his  father  as  follows  : 
"  At  the  power  house  of  the  Perth  Electric  Tram  Company,  I 
was  pleased  to  observe  two  300  horse  power  engines,  manufact- 
ured bv  the  Kobb  Engineerinij  Company  of  Amiierst,  Nova  Scotia. 
These  enijinies  ( Nos.  47^  and  47,^,  have  been  working  almost 
continuously  iS^^  hours  daily,  for  over  three  years.  The  engineer 
in  charge  intimated  the  excellence  of  their  work. 

"  The  general  manager  and  engineer  of  the  Perth  Electric 
Street  Railway  is  Mr.  H.  J.  Somerset,  formerly  of  Winnipeg,  to 
whom  I  am  indebted  for  many  courtesies.  Mr.  Somerset  is  also 
engineer  of  the  Kalgoorlie  Tram  Company,  and  the  chief  author- 
ity on  electric  traction  in  Western  Australia." 


TENDERS  FOR  ELECTRIC  TRAMWAYS. 

The  construction  of  an  electric  railway  is  about  to  be  under- 
taken at  Chrislchurch,  New  Zealand,  for  which  tenders  will  be 
received  by  Mr.  William  Reece,  Chairman  Christchurch  Tram- 
way Board,  201  Gloucester  street,  Christchurch,  up  to  March 
17th,  1904.  Tenders  are  asked  for  the  following  sections: — 
(a)  Power  house  equipment,  steam  plant  ;  (b)  power  house 
equipment,  electrical  plant  ;  (c)  steel  stack  ;  (d)  travelling 
crane  ;  (e)  cooling  tower  ;  (f )  car  bodies  ;  (g)  car  trucks  ;  (h) 
car  motors  ;  (il  compressed  air  brakes  ;  (j)  equipment  of  cars 
and  sundry  supplies  ;  (k)  repair  shop  tools;  (il)  rails,  fishplates, 
fishbolts  and  special  work  ;  (2I)  permanent  way  ;  (m)  overhead 
construction  ;  (n)  emergency  waggon  ;  (o)  destination  boxes, 
tablet  and  staff  boxes  ;  (p)  life  guards. 


SPARKS. 

The  exports  of  electrical  machinery  from  the  United  States  to 
British  North  America  in  1903  were  valued  at  $1,380,198. 

The  ratepayers  of  the  towns  of  Port  Arthur  and  Fort  William, 
Ont.,  recently  carried  a  by-law  favoring  the  operation  of  street 
cars  on  Sunday. 


Messrs.  Theo.  Audel  &  Co.,  of  New  York,  will  be  pleased  to 
send  free  their  catalogue  of  electrical  and  engineering  books  to 
any  of  our  readers  who  will  write  them  mentioning  their  adver- 
tisement in  the  Electrical  News. 

The  Town  Council  of  Port  Arthur,  Ont.,  have  appointed  a 
/committee,  consisting  of  the  Mayor  and  Councillors  Cooke  and 
jRay,  to  take  steps  looking  to  the  development  of  power  on  the 
Current  River.    An  expenditure  of  $100,000  for  the  purpose  is 
talked  of. 

Prof.  McKinnon  recently  lectured  to  a  large  audience  at  Toron- 
to University  on  "Radium  and  Radio-activity."  In  a  most  inter- 
esting address,  illustrated  with  a  variety  of  experiments,  he 
traced  the  discoveries  that  have  been  made  up  to  the  present 
time  in  connection  with  the  remarkable  i,henomena  of  radio- 
activity. 

An  electric  sign  containing  ten  incandescent  lamps  can  be 
used  in  New  York  cify  two  hours  daily  at  a  monthly  cost  of 
only  $2.25,^  according  to  the  New  York  Edison  Company's 
Bulletin.  Four  hours  per  day  cost  $3.75  a  month.  A  twenty- 
lamp  sign  five  hours  daily  costs  $8.65  monthly,  and  the  cost  of  a 
fifty-lamp  sign  for  the  same  period  is  $21.50.  The  ten-lamp 
sign  costs  seven  and  a  half  cents  per  day,  and  need  be  seen  by 
only  eight  persons  to  reduce  its  cost  to  the  price  of  a  postal 
card  without  printing.  But  there  are  locations  in  New  York 
where  such  an  advertisement  may  be  seen  by  from  250,000  to 
500,000  persons  daily,  for  it  is  as  active  in  daylight  as  after 
dusk. — Printer's  Ink. 

It  is  said  that  down  in  Madoc,  a  charming  village  in  Hastings 
county,  they  have  decided  to  paint  the  sidewalks  white  in  order 
to  avoid  the  use  of  electricity.  The  news  comes  from  the  editor 
of  a  sparkling  weekly,  printed  in  a  neighboring  town,  and  it  may 
be  that  Madoc  is  falsely  maligned  ;  but  if  true,  it  seems  to  be  a 
strange  notion,  particularly  as  Madoc  is  not  in  poor  circum- 
stances. "All  around,"  it  is  declared  by  an  ardent  admirer, 
"are  corundum  enough  to  rasp  the  asperities  of  every  politician, 
marble  enough  to  build  a  city,  gold  enough  to  pay  the  national 
debt  3nd  graphite  enough  to  lubricate  every  wheel  in  Canada.  ' 
The  only  thing  we  doubt  about  it  is  the  lubricating  quality  of  the 
graphite.  If  the  imaginative  scribe  had  only  said  graphite 
enough  to  provide  pencils  sufficient  to  write  all  I  he  slanders  that 
were  ever  conceived,  we  should  have  believed  him  absolutely. — 
Ottawa  Free  Press. 
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ELECTRIC  POWER  DEVELOPMENT  AT 
NIAGARA  FALLS. 

By  the  courtesy  ol  the  Klocttical  I")evolopiiient  Com- 
pany of  Ontario,  Limited,  and  the  Toronto  and  Niag- 
ara Power  Company,  we  are  enabled  to  present  in  this 
number  se\eral  reproiiiiclions  of  plans  and  photographs 
of  the  immense  power  de\  olopnient  works  now  under 
construction  by  these  companies  at  Niagara  Falls,  as 
well  as  a  brief  review  of  the  progress  of  the  work  as 
abstracted  from  the  odicia!  statements  of  the  engineers. 

The  Electrical  Development  Company  of  Ontario, was 
incorporate!.!  b\'  the  Legislature  of  Ontario  February 


1 8th,  1903,  with  a  capital  stock  of  $6,000,000.  Messrs. 
William  Mackenzie,  H.M.  Pellatt  and  Frederic  Nicbolls 
had  previously  been  granted  rights  to  take  water  from 
the  Niagara  River  at  Tempest  Point  for  the  purpose  of 
generating  electricity  to  the  extent  of  125,000  electric- 
al horse  power,  which  rights  were  acquired  by  the  com- 
pany. The  officers  are:  President, H.  M.  Pellatt  ;  vice- 
president  and  general  manager,  Frederic  Nicholls  ; 
second  vice-president,  William  Mackenzie  ;  secretary, 
H.  G.  Nicholls  ;  treasurer,  D.  H.  MacDougall.  Mr. 
F.  S.  Pearson,  Dr.  Sc.,  was  appointed  chief  consulting 
engineer,  Mr.  Hugh  L.  Cooper  chief  hydraulic  engin- 
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eer,  and  Mr.  Beverley  R.  Value,  resident  engineer  for 
the  proposed  works  at  Niagara  Falls. 

The  Toronto  &  Niagara  Power  Company  held  the 
charter  rights  to  expropriate  lands  and  accordingly  un- 
dertook to  secure  a  private  right  of  way  between  Tor- 
onto and  Niagara  Falls  on  which  to  construct  the  pole 
line  for  the  transmission  ot  energy.  Mr.  W.  T.  Jen- 
nings, M.I.C.E.,  was  appointed  engineer-in-chief  of 
this  work. 

The  report  of  Mr.  Pearson,  the  consulting  engineer, 
states  that  when  the  work  was  commenced  it  was  re- 
cognized   that  the  greatest  difficulties  the  company 


would  have  to  encounter  would  be  in  the  installation  of 
the  coffer  dam  and  the  commencement  of  the  work  on 
the  main  tail  race  tunnels.  It  was  considered  by  many 
that  it  would  be  impossible  to  carry  out  the  work  as 
outlined  on  the  original  plans.  Both  of  these  problems, 
however,  were  solved  in  a  very  satisfactory  manner  and 
without  serious  expense  or  delay.  It  was  assumed  in 
the  original  estimates  that  the  depth  of  the  water  would 
be  about  8  feet  as  a  maximum  on  the  line  of  the  coffer 
dam,  and  in  view  of  the  fact  that  this  dam  was  to  be 
located  in  the  midst  of  the  rapids  ot  the  Niagara  River 
it  was  exf)ected  that  it  would  be  a  difficult  operation  to 
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build  a  structure  that  would  withstand  the  excessively 
rapid  current.  As  the  work  on  the  coffer  dam  proceed- 
ed it  was  found  that  there  were  26  feet  of  water,  but 
even  with  this  extraordinary  depth  ^ood  progress  was 
made,  and  on  December  12th  last  there  remained  only 
a  shor  pur  to  connect  with  the  shore  in  shallow  and 
still  water. 

The  plan  for  the  tail  race  tunnel  required  a  portal 
under  the  Falls.  There  have  been  various  theories  re- 
garding the  condition  under  the  Falls,  as  there  are,  at 
times,  noticeable  explosions,  apparently  due  to  com- 
pressed air,  and  it  was  predicted  by  engineers  that  it 


would  be  impossible  to  open  a  tunnel  portal  at  the  point 
selected  on  the  plan.  In  order  to  reach  the  line  of  the 
main  tunnel  a  subsidiary  tunnel  of  about  600  feet  in 
length  was  required,  and  to  ascertain  conditions  under 
the  Falls,  as  well  as  to  provide  for  dumping  the  debris  of 
excavation,  an  opening  was  planned  about  the  midway 
of  this  tunnel.  Long  before  an  opening  was  effected 
the  subsidiary  tunnel  was  flooded  with  water,  which 
leaked  through  cracks  at  the  face  of  the  cliff.  For 
several  weeks  the  contractor  had  a  great  deal  of  trouble 
in  overcoming  this  difficulty,  but  finally  an  opening 
was  effected  which  completely  drained  the  tunnel  and 
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also  proved  that  it  was  perfectly  feasible  to  place  the 
terminal  ot  the  main  tail  race  tunnel  at  any  point  de- 
sired. 

On  account  of  the  magnitude  of  the  installation, 
and  the  immense  volume  of  water  required  fot  its  oper- 
ation under  maximum  conditions  of  load,  there  was  a 
question  in  the  minds  of  engineers  as  to  the  volume  of 
water  readily  available  for  the  work,  this  question  aris- 
ing from  the  assumption  that  the  maximum  depth  of 
water  was  only  about  8  feet.  Now  that  the  cofferdam 
is  installed,  and  the  great  depth  of  water  of  26  feet  has 
been  found,  all  questions  regarding  the  supply  of  water 


have  been  set  at  rest,  as  it  is  evident  that  the  amount 
of  water  available  is  several  times  in  excess  of  that  re- 
quired. 

REPORT  OF  CHIEF   HYDRAULIC  ENGINEER. 

Mr.  Hugh  L.  Cooper,  chief  hydraulic  engineer,  in  a 
brief  general  description  of  the  plans,  makes  the  fol- 
lowing statements  : 

"In  order  to  appropriate  to  the  permanent  use  of 
plant  a  reliable  quantity  of  water,  the  gathering  dam 
shown  on  the  plans  has  been  designed,  the  purpose  of 
which  is  to  introduce  upon  the  bed  of  the  Niagara 
River  a  gathering  dam,  opening  up  the  stream,  and  at 
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the  mouth  oi  wliich  dam  there  shall  always  be  an  area 
that  will  naturally  receive  a  sufficient  amount  of  water 
tor  the  necessities  of  the  plant,  and  at  the  same  time 
divert  these  waters  to  the  conduits  leading  to  the  wheel 
pit.  In  the  location  of  this  gathering  dam,  due  con- 
sideration has  been  given  to  the  natural  currents  of  the 
river  and  to  the  small  changes  that  may  result  in  the 
same  due  to  the  construction  of  the  works  of  the 
Ontario  Power  Company  situated  above  our  site.  The 
gathering  dam  above  referred  to  will  bebuiltofmasonry, 
properly  founded  and  so  designed  that  the  possibility 
of  future  attention  to  this  structure  should  be  disfnissed. 


"This  gathering  dam  changes  the  original  rapids  in 
front  of  the  site  into  a  ponded  condition  and  raises  the 
old  water  level  approximately  18  feet  under  normal 
conditions.  Connecting  to  this  gathering  dam  and  a 
part  thereof,  will  be  constructed  a  system  of  masonry 
diverting  booms  with  submerged  orifices,  the  office  ot 
all  of  which  will  be  to  divert  approaching  ice  and  de- 
bris to  suction  weirs  and  overflow  capacities  provided 
for  in  the  crest  of  the  gathering  dam.  The  manipu 
lation  of  ice  and  debris  is  best  accomplished  where  the 
structures  involved  offer  the  least  obstruction  to  the 
ice,  and  in  the  desigfns  adopted  the  gathering  dam  and 
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diverting  booms  will  be  so  nearly  parallel  to  the  direc- 
tion ot  the  flow  of  the  Niagara  River  as  to  reduce  an- 
noyance of  this  kind  to  a  minimum.  The  point  of  land 
above  our  intake  is  so  situated  as  to  in  itself  act  as  a 
huge  natural  fender  in  the  diversion  of  ice  from  our 
headworks. 

"The  water  thus  gathered  will  be  conveyed  down- 
ward through  steel  tubes  to  the  water  wheels  located 
in  the  bottom  of  the  wheel  pit,  and  the  differences  of 
level  provided  by  the  design  are  such  that,  after  de- 
ducting losses  from  friction  and  the  velocity  ot  ap- 
proach and  discharge,  there  will  remain  an  operating 
head  ot  143  feet  to  be  used  by  the  turbines.  In  order 
to  obtain  this  operating  head  the  design  calls  for  the 
construction  of  the  wheel  pit  through  solid  rock,  as 
shown  on  plans.  This  wheel  pit  is  provided  with  mas- 
onry lining  as  shown,  and  the  provision  that  the  tur- 
bines and  all  of  the  machinery  above  them  shall  rest 
upon  solid  rock  foundations,  instead  of  artificial  sup- 
ports as  has  hitherto  been  the  practice,  is  an  element 
newly  adopted  for  this  construction,  and  the  value  of 
this  provision  is  self-evident. 

"The  eleven  generators  provided  for  in  the  complete 
plans  will  be  installed  on  masonry  foundations  at  the 
level  of  the  power  house  floor,  and  the  connection  be- 
tween the  generators  and  the  turbines  at  the  bottom  of 
the  wheel  pit  will  be  made  by  the  use  of  a  hollow  shaft, 
travelling  in  a  vertical  position,  and  having  a  total 
length  of  approximately  115  feet,  supported  at  three 
intermediate  points  by  solid  masonry  bearings,  as 
shown  on  the  drawings. 

"The  two  elements  in  the  wheel  pit  of  placing  the 
labor  of  supporting  all  of  this  machinery  upon  solid 
rock  foundations,  and  the  provision  of  masonry  inter- 
mediate supports  for  the  shafting,  are  a  departure  from 
previous  practice,  but  have  been  adopted  in  order  that 
the  sefious  element  of  vibration  in  heavy  revolving 
machinery  may  be  reduced  to  an  absolute  minimum, 
and  the  expense  of  upkeep  thereby  have  its  propor- 
tionate reduction. 

"The  water,  after  the  performance  of  its  labor  in  the 
turbines,  will  be  discharged  through  steel  draft  tubes 
to  two  branch  tail-race  tunnels  connecting  with  the 
upper  end  of  the  main  tail-race  tunnel.  This  design  is 
also  a  departure  from  previous  practice,  but  has  been 
adopted  for  two  important  reasons  :  In  the  first  place, 
it  is  not  to  be  assumed  that  machinery  can  ever  be  so 
installed  as  to  remove  the  necessity  of  future  repair. 
By  the  use  of  the  two  branch  tail-race  tunnels,  as  de- 
signed, it  will  be  possible  at  any  time  to  close  down 
one-half  of  the  station  and  make  any  necessary  repairs 
without  the  other  half  of  the  station  being  interfered 
with.  In  other  words,  the  use  of  the  two  tail-race 
tunnels  designed,  in  practice  makes  two  stations  of  the 
one  station,  each  half  being  absolutely  independent  of 
the  other.  This  provision  also  is  important  because  in 
active  operation,  if  the  design  permits,  it  is  always  de- 
sirable to  make  frequent  examinations  of  the  machinery 
in  order  that  the  beginnings  of  trouble  may  be  dis- 
covered before  serious  expense  has  accumulated.  This 
design  will  permit  of  weekly  examinations  of  each  half 
of  the  station  at  nights  when  the  peak  loads  are  off  and 
at  any  time  when  the  loads  are  such  that  one  half  of 
the  station  can  carry  them.  Another  important  value 
in  this  design  of  discharge  is  that  the  turbine  them- 


selves will  always  be  accessible  and  not  be  submerged 
at  times  as  in  other  plants,  and  as  such  their  care  can 
have  intelligent  supervision. 

"The  water,  after  it  is  delivered  to  the  branch  tail-, 
race  tunnels,  is  by  them  conducted  to  the  main  tail-race 
tunnel  which  here  originates,  and  the  same  from  here 
continues  in  a  straight  line  and  with  a  grade  of  5^  feet 
in  a  thousand  to  a  point  of  discharge  behind  the  main 
sheet  of  the  falls.  This  tunnel,  in  being  straight,  is 
free  from  special  erosion  to  its  lining  due  to  a  change 
in  the  direction  of  rapidly  moving  water. 
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REPOK  I    OK  RESIDENT  ENGINEER. 

Accordintj  to  the  report  of  the  resident  engineer, 
the  contract  for  the  crib  coffer  dam  was  awarded  to 
JBarry  &  McMordie,  of  Niagara  Falls,  Ont.,  on  March 
14th,  1903,  and  up  to  December  31st  the  amount  of 
work  accomplished  under  the  contract  was  as  follows  : 
j,J58,568  feet  B.M.  of  timber  in  place  ;  15,416  cubic 
yards  of  rock  filling  measured  in  place  in  the  crib  ; 
2,520  cubic  yards  effective  puddle  in  place  ;  1,470  cwt. 
iron  work  in  place.  It  was  found  that  the  extension  of 
the  crib  into  the  river  beyond  the  second  angle  was 
causing  a  backing  up  of  the  water,  and  to  prevent  a 
Hooding  of  a  portion  of  the  fore  bay  a  spur  crib  was 
constructed  from  this  angle  leading  up  stream  along 
the  edge  of  the  heavy  flow.  The  contract  for  the 
building  of  this  extension  was  given  to  Barry  &  Mc- 
Mordie on  June  17th,  1903,  and  by  December  31st  the 
following  work  had  been  done:  117,700  feet  B.M. 
timber  in  place  ;  707  cubic  yards  rock  filling  measured 
in  place  in  the  crib  ;  211  cubic  yards  effective  puddle  in 
place  ;  45  cwt.  iron  work  in  place. 

To  December  31st  1,794  ^^^t  of  main  coffer  dam  had 
been  placed,  which  was  reinforced  for  a  distance  of 
I,  296  feet  with  additional  crib  work  varying  in  thick- 
ness from  16  to  8  feet.  To  complete  the  work  to  an 
intersection  with  the  shore  below  the  wheel  pit  would 
require  343  feet  of  additional  crib  work. 

The  contract  for  the  tail  race  tunnel  was  awarded  to 
Anthony  C.  Douglass,  of  Niagara  Falls,  N.  Y.,  on  May 
14th,  1903.  As  the  tail  race  tunnel  lies  under  the  river 
bed  for  its  entire  length,  provision  was  made  in  the 
contract  for  a  construction  shaft  to  be  sunk  on  the  west 
shore  of  the  river  above  the  Falls,  and  a  small  working 
tunnel  or  drift  to  be  driven  under  the  river  out  to  the 
tail  race  tunnel,  the  excavated  material  to  be  disposed 
of  either  by  hoisting  vertically  through  the  shaft  and 
wasting  over  the  bluff,  or  by  dumping  under  the  Falls 
through  openings  from  the  drift  to  the  cliff  back  of  the 
curtain  of  water.  The  drift  is  670.9  feet  in  length, 
measured  from  the  shaft.  The  length  of  the  tail  race 
tunnel,  from  the  cliff  under  the  Falls  to  the  branch  tun- 
nels at  the  wheel  pit,  will  be  1,935  f^^t.  For  a  distance 
of  300  feet  from  the  face  of  the  cliff  the  tunnel  will  have 
a  permanent  lining  of  concrete,  divided  by  vertical 
joints  into  rings  6  feet  in  length,  in  order  that,  as  the 
Falls  recede  these  rings  will  break  away  as  a  whole, 
leaving  a  finished  surface  at  the  new  end  of  the  tunnel. 
For  the  balance  of  the  distance  the  tunnel  will  have  a 
permanent  lining  of  two  rings  of  hydraulic  pressed 
brick  backed  solid  to  the  rock  with  concrete.  A  light 
steel  gallery,  for  inspection  purposes,  will  be  suspended 
from  the  roof  of  the  tunnel  and  lighted  by  electricity. 
The  dimensions  of  the  drift  are,  approximately,  14  feet 
in  width  by  7  feet  high,  an  area  sufficient  for  two  con- 
struction tracks. 

The  following  work  was  accomplished  under  this 
contract  to  December  31st  :  158  linear  feet  of  construc- 
tion shaft  excavation  ;  741.4  linear  feet  of  construction 
drift  excavation  ;  1 1  linear  feet  of  tail  race  tunnel  ex- 
cavation. 

The  contract  for  the  wheel  pit  and  tail  race  branch 
tunnels  was  awarded  to  M.  P.  Davis,  of  Ottawa,  on 
July  21st,  1903;  work  was  begun  on  August  loth. 
The  wheel  pit  is  designed  for  an  installation  of  1 1 
turbine  wheels  each  of  12,500  h.  p.  capacity.  The  tail 
race  tunnel  branches  at  a  point  165  feet  from  the  lower 


end  of  the  wheel  pit  into  two  lateral  tunnels,  which 
pass  on  either  side  of  the  wheel  pit.  The  intervening 
rock  is  pierced  at  intervals  by  draft  tubes,  which  enter 
the  lateral  tunnels  through  the  invert.  A  water  seal 
is  thus  preserved  at  all  stages  of  operation.  Single 
draft  tubes  are  used,  each  alternate  wheel  discharging 
into  the  same  tunnel,  six  draft  tubes  entering  the  north 
tunnel  and  five  the  south.  Gate  chambers  are  pro- 
vided for  each  side  tunnel,  so  that  it  is  possible,  by 
closing  the  gate  in  either  tunnel  and  shutting  down 
the  wheels  discharging  into  this  branch,  to  make  an 
inspection  while  the  other  half  station  is  in  operation. 
A  chamber  will  be  excavated  at  the  level  of  the  turbine 
deck  for  the  oil  pumps  and  other  auxiliary  machinery. 
As  the  site  of  the  wheel  pit  had  not  been  unwatered 
by  the  crib  coffer  dam  at  the  time  of  the  awarding  of 
this  contract,  provision  was  made  for  the  construction 
of  an  inner  coffer  dam,  by  the  wheel  pit  contractor, 
surrounding  his  work,  within  a  mmimum  clearance  of 
35  feet  from  the  head  gates. 

It  is  stated  that  on  account  of  the  advantageous 
location  of  this  plant,  the  cost  per  horse  power  will  be 
exceptionally  low.  With  a  transmission  line  to 
Toronto  of  capacity  sufficient  to  deliver  30,000  horse 
power,  the  total  cost  per  delivered  horse  power  at 
Toronto  will  be  as  low,  if  not  lower,  than  that  for  any 
other  plant  of  a  similar  nature  that  has  been  con- 
structed. The  generating  units  will  be  eleven  in  num- 
ber, of  12,500  h.  p.  each,  revolving  at  250  revolutions 
per  minute 

Plans  for  the  power  house  have  been  prepared  by 
Mr.  E.  J.  Lennox,  architect,  of  Toronto.  The  building 
will  be  500  feet  long  and  70  feet  wide,  with  an  eleva- 
tion about  40  feet  in  height.  The  front  elevation  will 
have  a  centre  and  two  end  bays  and  the  spaces  be- 
tween centre  and  end  bays  of  the  facades  will  be  set 
back  about  6  feet  with  large  windows  and  forming  a 
loggia.     It  is  intended  to  be  built  of  light  granite. 

The  location  of  the  route  for  the  transmission  line, 
to  be  built  by  the  Toronto  &  Niagara  Power  Company, 
has  been  completed.  The  distance  from  the  power 
house  to  Scarlet  Road,  Lambton,  on  the  north-western 
confines  of  the  city  of  Toronto,  is  75)^  miles.  The 
location  has  been  selected  with  a  view  to  the  utilization 
of  the  right  of  way  lands  not  only  for  electric  power 
transmission  lines  but  for  railway  purposes,  and  it  is 
stated  that  the  country  traversed  does  not  present 
serious  engineering  difficulties.  About  85  per  cent,  of 
the  right  of  way,  having  a  minimum  width  of  80  feet, 
had  been  purchased  by  December  31st  last.  The  con- 
tract for  fencing  has  just  been  awarded  to  Mr.  Dick- 
enson, of  Hamilton. 

The  Empire  Power  Company,  Limited,  has  been  incorporated 
at  Owen  Sound,  Ont.,  with  a  capital  of  $500,000.  Power  i> 
jfranted  to  construct  and  operate  works  for  the  production  of 
electricity.  Those  behind  the  scheme  are  Messrs.  J.  M.  Kilbourn, 
F.  H.  Kilbourn,  G.  H.  B.  Bruce  and  G.  S.  Kilbourn,  of  Owen 
Sound,  and  E.  A.  Peck,  of  Peterborough. 

The  annual  meeting  of  the  shareholders  of  the  Sherbrooki 
Light,  Heal  &  Power  Company,  of  Sherhrooke,  Oue.,  was  held 
on  January  2 1  St.  The  reports  submitted  showed  that  the  num- 
ber of  users  of  electric  light  had  increased  durmg  the  year  and 
that  the  results  of  operating  were  satisfactory.  A  resolution 
was  passed  agreeing  to  accept  the  city's  offer  of  $200,000  for 
their  plant  on  condition  that  the  city  would  also  take  over  the 
gas  works,  as  it  would  not  be  practicable  for  the  company  to 
maintain  its  organization  for  the  sole  purpose  of  continuing  llie 
operation  of  the  gas  plant. 
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1  OliESTIONS  AND  ANSWERS  | 

1.  Would  you  please  say  in  your  next  issue  how  we 
can  get  about  the  actual  h.  p.  output  of  a  500  v.  A.  C. 

2  phase  motor?  Can  we  guide  ourselves  on  the  differ- 
ence of  amperes  consumed  when  running  light  and  when 
running  with  a  load.  At  normal  conditions  for  the 
above  named  motor  when  same  is  giving  about  ten 
h.p.,  how  many  amperes  at  500  volts  should  we  have  on 
one  leg  to  equal  ten  h.  p.  output,  the  voltage  at  motor 
being  right  ? 

Ans.— The  only  proper  way,  unless  you  know  the 
exact  power  factor  and  efficiency  of  your  motor  for  any 
given  voltage  and  current  input,  is  to  make  a  brake 
test,  but  this  requires  certain  special  appliances  and 
more  or  less  time.  The  next  best  method  is  to  obtain 
from  the  manufacturers  of  the  machine  a  curve  or  table 
showing  the  horse  power  output  for  any  given  ampere 
input.  The  difference  between  the  current  light  and 
load  is  no  guide,  as  at  no  load  that  required  for  mag- 
netization and  to  supply  the  other  losses  in  the  motor 
may  be  20  to  30  per  cent,  that  of  the  full  load  rating. 
Assuming  that  the  motor  is  between  7^  and  15  h.  p., 
there  would  be  about  1 1  amperes  input  per  phase  at 
500  volts  for  10  h.  p.  output  from  the  motor,  this  figure 
being  based  on  ordinary  power  factors  and  efficiencies. 
If  the  motor  were  appreciably  larger  than  this,  say  75 
or  100  h.  p.,  it  is  evident  that  its  current  consumption 
for  TO  h.  p.  output,  due  to  the  low  power  factor  of  a 
motor,  and  that  a  large  one,  working  at  about  only  10 
per  cent,  of  its  normal  rating,  would  be  much  larger 
than  this,  perhaps  running  up  to  25  or  30  amperes. 
In  other  words,  the  question  comes  down  to  this,  viz., 
you  cannot  tell,  except  approximately,  the  amperes 
input  for  a  given  horse  power  output,  or  conversely, 
the  power  output  for  a  given  current  input,  unless  you 
know  definitely  the  power  factor  and  efficiency  of  the 
motor  when  working  at  any  given  load. 

2.  The  other  day  I  was  experimenting  with  a  separ- 
ately excited  direct  current  motor,  and  found  when 
operating  it  off  a  series  wound  generator  that  it  would 
keep  reversing  its  direction  of  rotation,  running  first 
one  way  and  then  the  other.  Can  you  explain  why 
this  is  ? 

Ans. — This  phenomenon,  which  is  somewhat  curious, 
can  be  discussed  as  follows  :  Assum.ing  the  motor 
running  in  any  given  direction  it  is  evident  that  the 
current  flowing  through  its  armature,  and  which  is,  of 
course,  also  that  flowing  through  the  armature  and 
field  of  the  generator,  it  being  series  wound,  tends  to 
continually  increase  the  speed  of  the  motor.  This 
means  an  increase  of  its  counter  E.M.  F.,  which  in  turn 
means  a  decrease  in  the  current  flowing,  this  resulting 
in  a  decrease  of  the  voltage  generated  by  your  series 
wound  generator,  which  latter  quickly  becomes  nil. 
The  momentum  of  the  motor  armature  will,  however, 
keep  it  going  for  a  time  sufficient  for  it  to  send  a 
reversed  current  through  the  generator,  which  means 
that  this  latter  will  immediately  start  to  build  up  again, 
but  of  course  with  its  polarity  changed.  This  in  turn 
means  a  reversed  current  through  the  motor,  which 
latter  must  therefore  immediately  stop  and  then  start 
to  run  again  in  the  opposite  direction  ;  the  operation 


repeating  itself  indefinitely.  You  should  note  that  the 
motor  must  be  rather  lightly  loaded,  or  else  reversal 
will  not  take  place,  because  if  the  motor  has  more  than 
a  certain  amount  ot  load  to  drive  its  speed  cannot  rise 
high  enough  to  enable  it  to  generate  a  counter  E.M.  F. 
greater  than  the  generator  potential. 

3.  What  is  meant  by  the  term  core  loss  ? 

Ans. — It  is  the  name  given  to  the  losses  in  the  iron 
or  other  magnetic  medium  of  any  piece  of  apparatus,  as 
distinguished  from  the  cop'per  losses,  the  iron  or  body 
of  a  generator  or  transformer  being  often  spoken  of  as 
the  core,  whence  the  name.  It  is  composed  of  two 
distinct  parts,  namely,  the  losses  due  to  foucault  or  eddy 
currents,  and  the  losses  due  to  hysteresis.  They  both 
depend  on  the  frequency,  the  density  of  the  magnetic 
flux,  the  amount  of  core  which  is  to  be  magnetized, 
the  quality  of  the  iron  or  other  material  composing  it, 
and  the  thickness  of  the  laminations.  The  hysteretic 
losses  vary  directly  with  the  frequency  and  as  the  i.6th 
power  of  the  density,  those  due  to  eddy  currents 
being  proportional  to  the  square  of  both  the  frequency 
and  the  density. 

4.  Looking  over  som.e  old  numbers  of  your  papers 
to-day,  I  noticed  a  question  by  "  Reader  "  (on  page  2 1 2, 
December,  1902)  which  reads  as  follows  :  "What 
changes  are  necessary  to  make  a  iio  volt  wattmeter 
suitable  for  use  on  a  52  volt  circuit,  and  vice  versa,  to 
make  a  52  volt  instrument  register  correctly  on  a  iio 
volt  circuit."  Regarding  the  second  point  in  the  answer 
given,  I  do  not  agree  with  you,  for  the  following  reason  : 
The  meter  will  take  double  the  number  of  watts  in  the 
the  shunt  circuit,  which  will  amount  to  considerable 
provided  that  there  are  many  changed  in  that  way. 
The  total  resistance  of  the  shunt  circuit  in  a  50  v.  meter 
is,  approximately,  500  ohms,  so  that  the  meter  should 
take  50/500  =  .  I  amp.  .  i  X50  =  5  watts.  By  doubling  the 
resistance  on  a  100  volt  circuit  this  would  be  100/500  x 
2  =  .i  .1x100  =10  watts,  which  is  double  that  it  should 
take.  In  order  to  change  the  meter  properly  the  arm- 
ature, compensating  and  resistance  coils  should  be 
changed  and  a  new  armature,  etc.,  installed  in  their 
places  of  the  following  resistances:  Armature, 500  ohms  ; 
compensating  coil,  300  ohms;  resistance  coil,  1,200 
ohms  ;  total  resistance,  2,000.  The  meter  will  now 
take  5  watts  in  the  shunt  circuit.  Regarding  the 
changing  of  the  "Constant"  I  find  that  it  is  better  to 
partially  de-magnetize  the  permanent  drag  magnets  and 
leave  the  constant  as  it  was  when  it  left  the  factory,  as 
the  meter  runs  more  accurately  with  higher  torque." 

Ans. — You  are  correct  in  your  statement  that  as  far 
as  efficiency  is  concerned,  the  proper  way  to  compensate 
for  the  change  in  voltage  is  to  have  the  potential 
windings  altered  all  through,  but  this  would  involve 
sending  the  instrument  to  the  factory, recalibration,  etc., 
which  is  evidently  not  what  our  correspondent  wanted, 
or  else  he  would  at  once  have  handed  it  over  to  the 
manufacturers  with  instructions  to  make  the  necessary 
alterations,  without  asking  us  any  questions  about  it. 
We  gave  him  information  on  the  simplest  possible 
method,  involving  little  chance  of  error  and  requiring 
no  material  but  that  purchasable  from  any  supply 
dealer.  Regarding  the  change  in  the  constant,  it  is 
evident  that  if  you  do  not  alter  the  meter  proper  in  any 
way,  simply  adding  external  resistance,  you  must  vary 
the  constant  directly  with  any  variation  in  the  resistance 
of  the  potential  circuit,  or  else  your  dial  will  not  give  a 
correct  reading.  Regarding  the  weakening  of  the 
retarding  magnets  we  would  point  out  to  you  that  the 
full  load  speed  of  any  ineter  is  set  by  the  makers  at 
the  point  which  they  consider  most  advantageous  ;  if 
you  appreciably  weaken  the  magnets  you  corresponding- 
ly increase  the  speed,  and  you  may  thus,  when  the  load 
on  the  meter  approaches  its  rated  capacity,  get  above 
a  reasonable  rate  of  rotation. 
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As  in  all  other  cases  where  the 
Origin  of  Fires.       Oligin  of  a  fire  is  uncertain,  and 

there  was  any  sort  of  a  wire 
within  or  even  near  the  burned  building,  the  blame  for 
the  Iroquois  theatre  fire  in  Chicago  was  promply  placed 
on  the  electric  equipment.  "The  cause  of  the  confla- 
gration is  not  known,  but  it  is  thought  that  it  was  due 
to  a  leak  from  the  electric  wires,"  the  despatches  run, 
and  the  public  generally,  knowing  nothing  and  thinking 
nothing  but  that  set  before  them, think  so  too,  and  then 
go  about  their  daily  duties,  in  many  cases  congratu- 
lating themselves  on  being  free  from  such  awful  risks, 
their  illuminant  being  gas.  That  this  is  strictly  true  is 
often  evident  when  reading  the  daily  press  reports  on 
even  the  most  elementary  of  electrical  matters.  There 
is  no  power,  heating  or  illuminating  agent  known  as 
yet  which,  improperly  handled,  does  not  contain  a  large 
element  of  danger  to  both  life  and  property  ;  on  the 
Other  hand,  if  installed  with  modern  appurtances  and 
handled  with  reasonable  care,  all  the  various  agents 
in  use  to-day  are  perfectly  safe,  electricity  no  more  nor 
less  so  than  any  of  its  confreres.  Why  then  should 
it  be  selected,  as  it  almost  invariably  is,  as  the  scape- 
goat for  almost  everybody's  incompetence  or  careless- 
ness ?  If  the  truth  were  told  the  wonder  is  not  that 
there  are  so  many  electrical  fires,  but  rather,  when  one 
sees  the  average  material  and  workmanship  obtaining 
in  so  many  situations  to-day,  that  they  are  not  multiplied 
many  times  over.  This  is  es'pecially  true  of  theatres 
in  which  electrical  effects  are  now  generally  used  and 
where,  the  time  being  short  and  the  work  being  tempor- 
ary, there  is  great  temptation  to  install  it  in  more  or 
less  of  a  hap-hazard  manner.  Further  investigation  of 
the  fire  in  question  shows  that  in  all  probability  it  was 
due  to  the  ignition  of  some  scenery,  naturally  highly 
inflammable,  which  had  been  forced  against  a  lamp 
globe,  surely  not  only  a  dangerous  condition,  but  one 
in  which  the  chances  of  fire  were  practically  certain,  and 
blameable,  not  on  any  inherent  danger  or  defect  in  the 
system  employed,  but  on  the  rank  carelessness  which 
allowed  such  a  state  of  aflPairs  to  exist.  To  say  that 
this  fire  was  of  electric  origin  is  equivalent  to  that  case 
cited  in  support  of  the  theory  that  an  ordinary  500  volt 
railway  circuit  was  dangerous  to  life,  investigation 
showing  it  to  be  true  that  a  passenger  had  been  killed, 
as  was  to  be  expected  when  he  stuck  his  head  in  front 
of  a  switch  stand. 
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It  is  strange  that  when  making 
250  Volt  Systems,     choice  of  a  mixed  lighting  and 

power  plant  for  a  moderate  sized 
installation  that  the  merits  of  a  plain  two  wire  250  volt 
continuous  current  plant  are  so  often  overlooked  in 
favor  of  some  other  system  which  often  proves  more 
costly  to  install  or  more  expensive  to  operate,  in  man}- 
cases  both.  Considering  first  the  question  of  prime 
generating  plant  cost,  it  will  be  seen  that  such  an 
installation  will  be  cheaper  than  a  three  wire  115-230 
volt  equipment,  whether  the  latter  be  composed  of  125 
volt  machines  connected  3  wire,  250 'volt  generators 
with  a  balancer  set,  or  250  generators  with  collector 
rings  andtheother  appurtenances  necessaryfor  obtaining 
a  neutral  from  them.  It  will  also  be  seen  that  the 
wiring  throughout  the  plant,  including  also  a  large  part 
of  the  switches  and  cutouts,  must  of  necessity  cost  less, 
seeing  that  it  really  consists  of  a  three  wire  network 


February,  1904 


THE  CANADIAN  ELECTRICAL  NEWS 


29 


minus  the  neutral.  Again,  the  switchboard  will  involve 
less  outlay,  for  the  same  reason.  On  the  score  of 
simplicity  and  reliability,  no  three  wire  equipment  ever 
installed  can  compare  with  a  two  wire,  there  being  no 
question  of  balance,  fewer  fuses  to  look  after  and  no 
damaged  lamps  owing  to  interruptions  to  the  neutral. 
As  far  as  efficiency  and  maintenance  are  concerned,  the 
250  volt  still  has  the  advantage  at  many  points  ;  for 
instance,  if  the  current  is  commutated  but  once  there 
must  obviously  be  less  loss  than  if  that  process  is  gone 
through  twice  or  three  times.  Again,  the  larger  ma- 
chine with  its  engine  is  more  efficient  than  a  combination 
of  the  same  with  a  balancer  set,  or  else  two  units  each 
of  half  the  size.  Further,  the  slower  speed  and  the 
smaller  amount  of  apparatus  will  result  in  lower  main- 
tenance accounts.  Against  the  foregoing  advantages 
there  must  be  set  the  fact  that  with  two  separate 
generators  running  three  wire  you  have  a  certain 
amount  of  reserve  in  case  of  trouble  with  either  unit,  as 
the  two  outside  wires  can  be  paralleled  and  a  load  equal 
to  the  output  of  one  machine  can  be  temporarily  operated. 
All  220  volt  motors,  however,  will  be  shut  down. 
Another  point  is  that  if  variable  motor  speeds  are  desired 
you  cannot  obtain  them  quite  as  economically  as  from 
two  voltages,  though  the  value  of  the  point  depends 
greatly  on  the  purpose  for  which  the  plant  is  operated. 
A  further  disadvantage  is  the  poor  results  obtained  from 
250  volt  arc  lamps,  which  give  rays  of  unsuitable  color, 
besides  which  they  have  to  be  of  low  amperage,  to  keep 
the  watt  consumption  within  bounds.  Incandescent 
lamps  as  commercially  built  for  this  voltage  have  a 
shorter  life  than  those  of  lower  protential,  or  conversely, 
they  have  to  be  built  of  lower  efficiency  to  obtain  as  long 
a  life.  From  the  foregoing  it  will  be  seen  that  while  the 
250,  volt  two  wire  system  has  its  disadvantages,  it  on 
the  other  hand  has  many  points  which  render  it  superior 
to  any  style  of  125-250  volt  three  wire,  and  which  will 
repay  careful  consideration  on  the  part  of  those  contem- 
plating the  installation  of  an  isolated  plant  of  moderate 
size. 


Transforrner 
Lay-out. 


In  the  early  days  of  the  electric 
business,  when  apparatus  was 
put  in  almost  entirely  without 
question  as  to  its  efficiency  or  arrangement,  it  was 
but  natural  that  the  methods  pursued  and  the  results 
obtained,  viewed  in  comparison  with  the  practice  of  the 
present  day,  should  both  be  far  behind  the  standards 
now  obtaining.  Unfortunately,  however,  an  inspection 
of  the  various  plants  which  are  scattered  throughout 
the  country,  especially  those  of  medium  size,  reveals 
the  fact  that  but  a  small  percentage  of  them  have  made 
any  effort  to  improve  upon  the  standard  of  plant  de- 
sign and  construction  to  which  they  were  first  built, 
and  that  consequently  they  are  now  far  behind  in  very 
many  of  the  points  most  essential  to  a  reliable  and 
economical  equipment.  That  this  should  be  true  is  all 
the  more  curious  when  it  is  considered  that  many  of 
them,  while  paying  more  or  less  attention  to  the  more 
obvious  method  of  increasing  their  net  earnings,  namely, 
by  enlarging  their  gross  returns,  practically  entirely 
neglect  the  other  vvajs  almost  equally  efficacious,  name- 
ly, of  reducing  their  operating  expenses. 


at  the  average  line  and  transformer  equipment  of  an 
alternating  plant,  is  the  replacing  of  the  many  small 
and  old  style  transformers,  which  will  ordinarily  be 
found  in  use,  together  with  a  multitudinous  array  of  all 
sorts  and  descriptions  of  wires,  by  a  much  smaller 
number  of  larger  units  and  a  substantially  constructed 
secondary  network,  of  a  gauge  sufficiently  heavv  to 
allow  for  a  considerable  increase  in  the  load.  The  ad- 
vantages resulting  from  such  a  change  will  be  many; 
perhaps  the  first  and  most  noticeable  will  be  the  reduc- 
tion in  the  core  losses.  In  the  first  place  the  replace- 
ment of  the  old  style  transformers,  and  samples  are  to  be 
found  everywhere,  even  if  an  equivalent  number  ot  late 
design  were  put  in,  would  reduce  this  item  to  an  aston- 
ishing extent,  the  early  types  having  core  losses  which 
probably  average  four  times  those  obtaining  to-day. 
Further,  if  instead  of  putting  in  the  same  number  ot 
small  sizes,  larger  units  of  the  same  total  capacity  were 
installed,  there  would  be  still  another  gain,  as  these 
losses  in  the  latter  would  be  only  one-half  to  two-thirds 
those  in  the  smaller  sizes.  Again,  the  grouping  ot 
the  equipment  onto  a  heavy  secondary,  as  against  a 
house  to  house  distribution,  means  that  the  fluctuations 
in  the  load  of  any  given  transformer  are  going  to  t  e 
much  reduced,  so  that  each  one  can  be  made  of  a  size 
somewhat  approaching  the  average  requirements  of  a 
house,  instead  of  having  to  take  care  of  the  maximum, 
which  means  that  the  total  transformer  capacity  can 
be  reduced,  with  its  corresponding  gain  in  reduction 
of  losses.  When  it  is  remembered  that  core  loss  is 
virtually  an  absolutely  constant  drain  on  the  svstem 
irrespective  of  the  load,  that  it  varies  from  i  to  5  per 
cent,  of  the  transformer  capacity,  and  that  current  costs 
all  the  way  from  two  to  five  cents  per  kilowatt  hour,  or 
more,  the  importance  of  the  point  and  the  possibilities 
which  it  offers  for  improvement,  or  otherwise,  are  very 
manifest. 


There  are,  of  course,  several  other  advantages  re- 
sulting from  such  a  change,  not  the  least  among  them 
being  the  superior  regulation  possessed  by  modern  de- 
signs, and  by  the  larger  sizes  as  compared  with  the 
smaller.  This  not  only  means  a  better  service  from 
the  customer's  point  of  view,  but  also  allows  the  use 
of  higher  efficiency  lamps,  which  in  turn  means  a  further 
reduction  in  the  station  load.  A  general  overhauling 
and  reconstruction  of  the  system  will  also  give  an 
opportunity  to  take  advantage  of  this  principle,  viz.,  if 
there  be  a  choice  between  copper  or  transformers,  that 
is,  if  they  cost  approximately  the  same,  unhesitatingly 
put  in  the  copper.  The  reason  for  this  will  be  apparent 
when  we  consider  as  an  example  a  certain  district 
which  can  be  fed  say  by  five  six  kilowatt  transformers 
and  a  given  amount  of  secondary,  or  by  three  of  ten  kilo- 
watts each,  and  a  larger  quantity  of  copper.  The  three 
transformers  will  obviously  cost  less  than  the  five,  and 
so,  even  though  we  have  to  expend  the  difference  in 
copper,  the  depreciation  will  be  less  with  this  equip- 
ment than  with  the  other,  as  will  also  the  core  loss; 
obviously,  then,  it  is  the  one  to  install. 


One  of  the  means  towards  this  end,  and  one  which  pos- 
itively obtrudes  itself  upon  those  who  will  take  a  glance 


The  Council  of  Frederiction,  N,B.,  has  granted  autliority  to 
the  People's  Light  &  Power  Company,  a  newly  organized  local 
concern,  to  erect  poles  and  install  an  electric  light  plant  in  con- 
sideration of  their  undertaking  to  light  the  city  buildings  free  of 
charge  for  a  period  of  ten  years.  The  company  will  proceed  to 
install  the  plant  at  once. 
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READING  METERS. 

Meter  readinj;;  is  .1  simple  opeialioii,  yet  many  fail  to  grasp  the 
relations  of  (he  hands  of  the  dials  to  one  another  in  such  a  way 

to  avoid  making'  mistakes  in  takin;;  a  reading'. 

The  majorily  of  meters  have  five  circles  composing'  the  dial  face, 
and  each  circle  is  di\  ided  into  ten  divisions.  Under  or  .above 
each  circle  is  marked  the  amount  of  energy  each  one  indicates  in 
a  conjpleie  revolution.  These  units  are  usually  expressed  in  watt 
hours,  and  the  lower  right  hand  cir(;le  is  usually  marked  "  1,000 
watt  hrs.,"  indicating  that  one  revolution  of  this  circle  registers 
1,000  wall  hours,  and  each  division  in  it  too  watt  hours.  The  next 
circle,  reading  from  right  to  left,  will  be  marked  10,000  watt 
hours,  and  so  on  in  multiples  of  ten  to  tlie  last  circle  at  the  left 
hand  side  of  the  dial  face.  Therefore,  reading  from  right  to  left, 
each  circle  indicates  ten  times  the  amount  of  its  predecessor, 
hence  each  division  on  a  circle  indicates  an  entire  revolution  of 
the  preceding  one.  If  this  relation  be  borne  in  mind  it  is  al- 
almosl  impossible  to  make  a  mistake  in  reading  the  meter,  even 
if  the  hands  be  slightly  misplaced.  The  hands  on  the  first,  third 
and  fifth  circles  turn  clockwise,  and  on  the  other  two  counter 
clockwise,  which  leads  to  confusion  with  a  beginner  when  first 
attempting  to  read  a  meter. 

The  reading  is  started  with  the  dial  indicating  1,000  watt  hours 
and  ihe  indication  of  the  hand  put  down  at  the  nearest  100  watt 
hours.  The  second  circle  is  likewise  marked  down,  the  number 
being  placed  to  the  left  of  the  first  circle's  indication.  The  third, 
fourth,  and  fifth  dials  are  likewise  recorded. 

The  relation  of  the  dials  to  each  other  must  be  borne  in  mind 


10,(X*J,iX)0  1,000,000  1M,0M  10,000  1,000 

IGS.  69  (TOP  ROW  OF  dials), 70  (MIDDLE  ROW)  ANd71  (BOTTOM  ROW). 

when  reading,  and  it  must  be  remembered  that,  when  a  hann 
stands  between  two  numbers,  the  last  one  passed  is  the  one  to 
record. 

The  subject  can  be  better  explained  by  means  of  examples,  a 
few  of  which  are  herewith  given. 

In  Fig.  69  we  have  900  watt  hours  registered  as  the  first 
circle  and  the  hand  of  the  second  dial  apparently  on  o.  It  is 
evident  that  this  cannot  be  on  zero,  as  the  space  from  9  to  o  re- 
presents one  whole  revolution,  circle  i  ;  hence,  we  read  this 
9,900.  In  dial  3,  the  hand  is  again  on  zero,  but  it  cannot  be  act- 
ually zero  as  the  previous  dial  did  not  complete  a  whole  revolu- 
tion, therefore  we  read  it  9,  and  the  reading  stands  09,900.  Circle 
4  is  read  9  in  the  same  manner  and  the  total  reading  is  999,900. 
On  the  fifth  circle  the  pointer  is  f>n  i,  but,  as  dial  4  did  not  com- 
plete its  revolution,  we  read  this  zero.  It  is  very  easy  for  any 
one  not  bearing  in  mind  the  relation  of  the  different  circles  to  each 
other  to  make  this  dial  read  1,000,900  watt  hours. 

In  Fig.  70  we  have  a  very  easy  reading — 253,400  watt  hours, 
and  in  Fig.  71  a  succession  of  5's,  making  reading  5,555,500  watt 
hours.  As  1,000  watt  hours  is  one  kilowatt  huur,  the  total  indica" 
tions  of   the  dial  face  with  multiplier  i  is  10,000  kilowatt  hours. 

After  one  becomes  familiar  by  practice  with  reading  meters, 
the  dials  may  be  read  from  left  to  right  with  facility,  but  the  safer 
way  is  from  right  to  left.  Nearly  all  meters  have  multipliers  in 
the  larger  sizes  by  which  the  indication  on  the  dial  face  is  multi- 
plied to  obtain  the  number  of  watt  hours  that  has  been 
used.  In  some  of  the  small  sizes,  the  indication  of  the  dial  face 
is  multiplied  by  a  fraction  to  obtain  the  true  watt  hours. 

Some  manufactureres,  instead  of  using  a  multiplier  for  different 

sized  meters,  change  the  relation  of  the  worm  gear  reduction 

between  the  dial  train  and  the  revolving  armature  shaft  in  order 

to  make  the  dial  face  always  read  directly  in  watt  hours.  This 

practise  is  to  be  commended,  as  it  tends  to  simplifj'  the  records 

and  eliminate  errors  by  getting  the  wrong  multipliers  recorded 

through  oversight. 

*  Reprinted  by  permission  from  "American  Meter  Practice,"  by  Lyman 
C.  Reid,  published  by  McGraw  Publishing  Company,  New  'i'ork. 


Ampere  hour  meters  have  dial  faces  which  indicate  ampere 
hours  instead  of  watt  hours.  The  readings  are  taken  in  the  same 
manner  as  described  for  watt  hour  meters. 

The  majority  of  consumers  of  electric  current,  particularly  store 
keepers,  mill  owners  and  factories,  would  like  to  know  how  to 
read  their  meters  and  figure  out  the  bills  from  the  readings.  A 
knowledge  by  them  of  their  daily  consumption  of  current  would 
enable  them  in  many  instances  to  institute  economies  which  would 
result  in  a  material  reduction  in  their  lighting  or  power  bill. 

We  will  suppose,  for  example,  that  the  reading  of  the  meter 
on  May  ist  was  986,600  watt  hours,  and  on  May  loth  it  was  1,230,- 
600  watt  hours,  the  consumption  of  current  for  the  ten  days 
would  be  250,000  watt  hours,  or  250  kilowatt  hours.  To  obtain 
the  bill,  the  kilowatt  hours  are  multiplied  by  the  amount  charged 
per  kilowatt  hour,  which  we  will  suppose  to  be  ten  cents.  Twenty- 
five  dollars  ($25.00)  would  be  the  required  bill.  It  the  dial  face 
carried  a  multiplier,  the  consumption  would  have  been  multiplied 
by  it  and  then  by  the  price  per  kilowatt  hour.  Whether  for  light 
or  power  the  bill  would  be  determined  in  the  same  manner. 

As  a  16  c.  p.  lamp,  when  burned  for  one  hour,  registers  50  watt 
hours  on  the  dial  face,  a  rough  estimate  can  be  readily  made  by 
the  consumer  to  ascertain  the  correctness  of  his  meter.  If  ten  16 
c.  p.  lamps  are  turned  on  for  one  hour,  the  meter  will  register  it 
correctly,  500  watt  hours.  A  percentage  fast  or  slow  would  be 
readily  noticeable  in  a  reading  of  this  size,  and  the  consumer  in 
this  way  can  satisfy  himself  as  to  the  correctness  of  his  meter.  If 
this  were  more  universally  done,  much  idle  complaint  by  the 
consumer  would  be  avoided. 

To  facilitate  the  duties  of  the  meter  reader,  a  meter  slip  carry- 
ing blank  dial  faces  is  used,  and  the  indications  of  the  hands  are 
marked  down  as  they  appear.  This  serves  as  a  check  on  the 
reading  recorded,  and  enables  a  "  checker,"  when  the  slips  are 
turned  into  the  office,  to  verify  the  ccrrectness  of  the  reading. 
After  a  dial  face  has  been  in  use  for  some  time,  the  fifth  circle  at 
the  left  hand  may  complete  a  total  revolution  between  readings. 
In  that  event,  the  previous  reading  is  subtracted  from  10,000,000, 
and  the  reading  found  on  the  dial  when  read  will  be  added  to  the 
amount  thus  obtained.  In  other  words,  the  dial  will  have  started 
all  over  again.  This  frequently  happens,  and  sometimes  leads  to 
confusion  in  the  mind  of  the  consumer. 


THE  OTTAWA  ELECTRIC  RAILWAY. 

The  annual  meeting  of  the  Ottawa  Electric  Railwaj'  Company 
was  held  on  January  25th.  The  tenth  annual  report  showed  that 
the  gross  receipts  for  the  year  were  $348,888.78,  and  the  expenses, 
including  interest  on  bonds,  taxes  and  track  mileage,  $254,346.96, 
leaving  a  net  profit  of  $94,541.82,  or  nearly  11  per  cent,  on  the 
average  capital  stock. 

Four  quarterly  dividends  of  two  per  cent,  were  declared, 
amounting  to  $69,284.07,  leaving  a  balance  of  $25,257.75,  ot 
which  $20,200  was  placed  to  the  credit  of  contingent  account,  to 
be  applied  to  the  reduction  of  car  equipment  account,  new  track 
expenditure  on  Bank  and  Rideau  streets,  and  other  items.  The 
balance  of  $5,057.75  was  placed  to  the  credit  ot  profit  and  loss. 

The  amount  paid  to  the  city  for  track  mileage  was  $8,881,48. 
The  cost  of  snovi'  clearing  for  the  year  was  $14,485.61.  The 
number  of  passengers  carried  during  the  year  was  7,911,718, 

The  following  were  elected  directors  for  the  current  year  :  T. 
Abeam,  Warren  Y.  Soper,  Alex.  Lumsden,  Thomas  Workman, 
Peter  Whelen,  George  P.  Brophy,  and  Hon.  Geo.  A.  Cox. 

At  a  subsequent  meeting  of  the  directors  Mr.  Ahearn  was 
elected  president,  Mr.  Whelen  vice-president  and  Mr.  James  D. 
Fraser  secretary-treasurer. 


Mr.  F.  S.  Pearson,  the  well-known  engineer,  Mr.  F.  L. 
Wanklyn,  and  other  Canadian  capitalists,  have  been  in  Mexico 
for  some  time,  where  2,500  men  are  now  engaged  in  the  con- 
stuction  of  an  electric  plant  for  the  Mexican  Light  &  Power  Com- 
pany. The  site  of  the  plant  is  at  Necaxa,  in  the  State  of  Puebia, 
90  miles  from  the  City  of  Mexico,  to  which  city  power  is  to  be 
transmitted.  The  initial  development  is  expected  to  be  45,000 
horse  power,  which  will  ultimately  be  increased  to  80,000  horse 
power.  Owing  to  the  iraccessibility  of  the  site  of  the  generating 
plant,  it  was  found  necessary  to  build  a  wagon  road  up  the  side 
of  a  steep  mountain,  a  distance  of  several  miles,  so  that  heavy 
machinery  could  be  transported.  Eight  tunnels  will  have  to  be 
constructed  through  the  mountains  to  bring  water  to  the  power 
station.  It  is  reported  that  the  contract  for  the  geneiators  has 
been  placed  in  Germany. 
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NEW  OFFICIALS  OF  THE  MONTREAL 
STREET  RAILWAY. 

A  number  of  important  changes  in  connection  wit'.i 
the  Montreal  Street  Railway  Company  were  announced 
recently.  Mr.  F.  L.  Wanklyn,  vice  -  president 
and  general  manager  of  the  company,  has  resigned 
both  ot  ihese  positions  and  has  become  vice-president 
of  the  Dominion  Coal  Company  and  will  probably  take 
an  active  part  in  its  management.  Mr.  K.  W.  Black- 
well  has  succeeded  Mr.  Wanklyn  as  vice-presi- 
dent of  the  Montreal  Street  Railway,  and  Mr.  W.  G. 
Ross,  late  secretary,  has  become  managing  director. 
Mr.  Duncan  McDonald  has  been  appointed  genera] 
manager  and  Mr.  Patrick  Dubee  becomes  secretary. 

Mr.W.G. Ross,  who  becomes  managing  director  of 


Mr.  W.  G.  Roes, 
Managing-Dieector  Montreal  Street  Railway  Company. 

the  Montreal  Street  Railway  and  the  Montreal  Park  & 
Island  Railway,  was  born  in  Montreal  on  the  6th  August, 
1863.  P'or  over  twenty  years  he  has  been  an  accountant 
and  auditor,  having  been  associated  with  bis  father  in 
that  capacity  as  early  as  1880.  In  the  eighties  he  was 
successively  secretary-treasurer  and  assistant  manager 
of  the  Windsor  Hotel  Company.  In  1892  he  became 
associated  with  Mr.  Jas.  Ross,  who  was  active  in  de- 
veloping Canadian  street  railways,  and  who  entrusted 
the  organization  of  tlie  financial  end  to  Mr.  Ross.  He 
has  been  successively  comptroller  and  secretary-treas- 
urer of  the  Montreal  Street  Railway  Company.  He  also 
occupies  the  position  of  treasurer  of  the  Mexican  Light 
&  Power  Company  and  is  director  in  various  other  com- 
panies. Mr.  Ross  was  one  ot  the  organizers  of  the 
Street  Railway  Accountants'  Association  of  America. 
He  was  until  recently  second  vice-president  of  the 
Montreal  Light,  Heat  and  Power  Company,  and  upon  his 
resignation  from  that  oOice  was  tendered  a  banquet  at 
the  Windsor  Hotel  by  the  officials  of  the  company. 

Mr.  K.  W.  Blackwell,  who  becomes  vice-president, 
is  a  mechanical  engineer  of  no  mean  reputation,  having 
held  responsible  positions  on  the  Grand  Trunk,  Chicago 
and  Grand  Trunk,  and  Canadian  Pacific  Railways.  He 
later  retired  from  this  profession  to  enter  business  and 
he  is  now  president  and  managing  director  of  the  Mon- 
treal Steel  Coinpany. 

Mr.  Duncan  McDonald  has  seen  twenty  odd  years  of 
service  in  the  old  City  Passenger  Railway  and  the 
Montreal  Street  Railway,  coming  up  from  the  ranks  to 


his  present  position.  When  the  time  came  to  recon- 
struct the  old  City  Passenger  Railway  upon  modern 
lines,  Mr.  McDonald  proved  invaluable.  He  resigned 
the  general  superintendency  of  the  company  to  take  up 
a  position  with  the  Traction  Company  of  Paris,  which 
he  resigned  some  little  time  ago  to  come  back  to  the 
Montreal  Street  Railway  as  assistant  general  manager. 

Mr.  Patrick  Dubee,  the  secretary-elect,  has  been  in 
the  service  of  the  company  since  he  was  a  boy  of  four- 
teen. Under  the  old  regime  he  was  closely  associated 
with  the  late  Mr.  E.  Lusher,  secretary.  When  Mr. 
Ross  was  advanced  to  the  secretaryship  Mr.  Dubee 
was  made  assistant. 


MR.  N.  S.  BRADEN. 

Mr.  N.  S.  Braden,  who  succeeded  the  late  Thomas 
C.  Frenyear  as  sales  manager  of  the  Canadian  West- 
inghouse  Company,  Limited,  on  January  ist,  has  been 
connected  with  electrical  industries  since  1892  and  iden- 
tified with  the  Westinghouse  interests  for  the  last  four 
years.  He  is  known  as  one  of  the  best  informed  elec- 
trical salesmen  in  America,  and  his  being  placed  in 
charge  of  the  sales  department  of  the  new  Canadian 
Westinghouse  Company  is  sufficient  proof  ot  his  energy 
and  success  in  his  chosen  work. 

Mr.  Braden  was  born  in  Indianapolis,  Indiana,  thirty 
four  years  ago.  After  finishing  a  special  course  of 
study  in  Whitman  College,  at  Walla  Walla,  Wash- 
ington, he  joined  the  Jenny  Electric  Motor  Company, 
of  Indianapolis,  Ind.,  in  1892,  where  he  remaiued  for 
several  years.  In  January,  1899,  he  became  a  sales- 
man for  the  Westinghouse  Electric  &  Manufacturing 
Company  at  Cleveland,  Ohio,  and  was  manager  of  that 


Mr.  N.  S.  Bradkn, 
Sales  Manager  Canadian  Westinghouse  Company. 


office  at  the  time  of  the  death  of  Mr.  Frenyear,  whose 
place  he  has  now  taken.  Mr.  Braden's  oftice  is  at 
Hamilton,  Ontario. 


The  Manitoba  Electric  EiigincL-nng-  &  Supply  Company,  of 
Winnipeg,  has  been  incorporated  by  Messrs.  R.  L.  Tucker,  A. 
L.  Boucher,  C.  K.  Taylor,  R.  S.  McVValters  and  J.  M.  Lowe. 

Hon.  J.  M.  Gibson  has  presented  to  the  Ontario  Logislalure 
a  petition  for  the  incorporation  of  the  Hamilton,  London  &  Lake 
Krie  Railway  Company,  to  build  an  electric  railway  from  Hamil- 
ton to  I,ondon,  St.  Thomas,  Strathroy  and  other  places  in  western 
Ontario.  The  promoters  include  Messrs.  H.  C.  Osborne  and 
G.  L.  Francis,  slock  brokers,  of  Toronto,  Lloyd  Harris,  capitalist, 
o(  Rranlford,  and  Albert  Carl  Krosl,  b.inkt-r,  of Cliu-aijo. 
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EXTENSION  OF  SHAWINIGAN  FALLS 
PLANT. 

The  Shaw'mis^an  Water  Power  Company,  which 
transmits  electric  power  from  Shawini«!;ian  Falls,  Que, 
to  the  city  of  Montreal,  has  recently  made  some  im- 
portant extensions  and  improvements,  and  others  are  in 
contemplation.  It  has  been  found  that  the  quantity  of 
power  available  is  greater  than  was  at  first  estimated, 
and  no  doubt  the  total  flow  will  be  utilized  in  the  near 
future.  The  illustration  shows  a  new  turbine  of  Swiss 
manui..  '  ""e  recently  installed.  It  has  a  capacity  of 
6000  horse  power  and  operates  under  a  net  fall  of  from 
125  to  135  feet, consuming  508  feet  of  water  per  second. 
It  turns  at  a  speed  of  180  revolutions  per  minute  and  is 
of  the  horizontal-shaft  typeconstructed  by  Eschar,  Wyss 
&  Company,  of  Zurich.  It  is  directly  connected  to  a 
two-phase  electrical  generator  of  3,750-kilowatt  capa- 
city. This  polyphase  alternator  was  constructed  by 
Dick,  Kerr  &  Company,  of  London  and  Preston,  Eng- 
land, for  whom  the  Canadian  agents  are  Campbell  & 
Renton,  of  Kingston, Ont.  It  is  a  revolving-filled  ma- 
chine, with  a  cast-iron  spider,  the  hub  being  arranged 
with  a  flange  for 
bolting  to  the 
turbine.  Lami- 
nated steel  is 
u  sed  for  the  pole 
pieces,  held  to- 
gether between 
two  capped  steel 
end  plates.  The 
machine  has  a 
freuqency  of  30 
cycles  per  second 
and  operates  at 
a  pressure  of 
2,000  volts. 

The  Shawini- 
gan  Company 
recently  closed  a 
contract  with  the 
Sorel  Electric 
Company  for  the  delivery  of  power  at  Sorel,  Quebec, 
and  the  transmission  line  to  deliver  the  current  has 
been  completed.  To  meet  the  requirements,  a  trans- 
former station  was  built  at  Joliette,  where 
the  50,000-volt  current  from  the  main  line  is  stepped 
down  to  a  voltage  of  12,500.  A  line  was  then 
built  from  Joliette  to  the  banks  of  the  St.  Lawrence 
River  near  Lanorale,  following  the  right  of  way 
of  the  Canadian  Pacific  Railway.  Across  the  St. 
Lawrence  the  current  is  carried  by  a  submarine  copper 
cable,  heavily  insulated  and  armored  with  lead  and  steel 
wire.  On  the  south  side  of  the  river  the  line  follows 
the  public  road  until  it  reaches  Sorel.  Necessary  steps 
have  been  taken  to  obviate  danger  from  the  river  cur- 
rent or  pressure  of  ice  in  the  spring.  Aluminum  cable 
has  been  used  throughout,  this  cable  being  manufac- 
tured by  the  Northern  Aluminum  Company, at  Shawini- 
gan  Falls,  the  whole  line  being  of  much  lighter  con- 
struction than  that  employed  in  the  main  transmission 
line.  The  construction  work  was  carried  out  by 
Messrs.  Johnson  &  Saunders, contractors,  of  Buffalo, N. 
Y. ,  the  submarine  cable  having  been  supplied  by  the 
American  Steel  &  Wire  Company,  of  Worcester,  Mass. 
The  agreement  with  the  Montreal   Light,   Heat  and 


Power  Company  stipulated  that  when  the  latter  com- 
pany took  five  thousand  horse  power  of  Shawinigan 
power  a  second  transmission  line  should  be  built.  This 
quantity  was  reached  a  short  time  ago,  and  the  Shaw- 
inigan Power  Company  are  now  compl;ting  arrange- 
ments for  the  building  of  a  duplicate  line  from  Shawini- 
gan Falls  to  Montreal,  with  a  capacity  of  ten  thousand 
horse  power.  It  is  also  understood  that  the  Sorel  line 
is  only  the  beginning  of  a  series  of  short  lines  which 
will  tap  the  main  lines  and  carry  power  to  points  be- 
tween Shawinigan  and  Montreal,  a  distance  of  eighty- 
five  miles. 


New^6,ooo  Horse-Power  Swiss  Turbine  in  Shawinigan  Falls  Power  House. 


THE  STORAGE  BATTERY  IN  SMALL  CENTRAL 
STATIONS.* 

By  J.  M.  S.  Waring. 
Owing  to  the  impossibility  of  drawing- any  distinct  line  separat- 
ing storage-battery  practice  in  small  central  stations  from  that  in 
the  larger  stations,  a   nd  to  t  that  many  or  most  of  the 

economies  and  advantages  effect  d  are  common  to  all  direct 
current  stations,  irrespective  of  their  output,  I  have  decided  to 
deal  with  this  subject  in  the  following  way  : 

First,  to  cite  a  battery  application  peculiar  to  small  stations, 

and  then  to  dwell 
briefly  on  the  feat- 
ures common  to  all 
central  stations. 

In  the  first  case, 
the  consideration 
will  be  that  of  a 
lighting  station  in 
a  small  village.  In 
some  cases  it  usual- 
ly proves  unprofit- 
able to  lurn  sh  con- 
t  i  n  u  o  u  s  s  e  r  vi  ce 
throughout  a  24- 
hour  day,  as  the 
demand  for  current 
during  the  early 
morning  hours  and 
throughout  the 
greater  portion  of 
the  day  would  be  so 
small  that  the  addi- 
tional shift  of  men 
required    and  the 

increased  fuel  consumption  on  the  plant  would  prohibit  the  com- 
merical  succes  of  the  venture. 

It  is,  however,  true  that  the  manager  of  a  central  station 
operating  only  a  night  schedule  is  greatly  handicapped.  In 
order  to  secure  any  great  amount  of  residential-lighting  business 
continuous  service  must  he  supplied,  as  the  owner  of  a  residence 
would  naturally  demand  light  during  all  hours  of  the  night,  and 
would  further  probably  desire  fan  service  throughout  the  day 
during  the  summer  months.  If  these  facilities  cannot  be  offered 
to  the  public  the  amount  of  business  of  the  small  central  station 
is  necessarily  limited. 

As  an  illustration  of  what  has  been  accomplished  along  this 
line  I  might  cite  a  case  in  actual  practice  where  the  conditions 
were  as  follows  :  The  plant  I  have  in  mind  consisted  of  one  60 
and  one  120-horse  power  non-condensing  engine,  which  in  addi- 
tion to  driving  certain  machinery,  operated  two  125-volt  genera- 
tors, one  having  a  capacity  of  20  and  the  other  of  25  kilowatts, 
the  two  being  operated  in  combination  on  a  three-wire  Edison 
system,  with  220  volts  across  the  outside  mains.  This  plant 
had  been  operating  and  supplying  a  load  concentrated  within  a 
very  small  radius.  By  referring  to  the  accompanying  sketch 
you  will  notice  the  nature  of  the  load  at  this  time,  the  dotted 
line  (curve  I )  being  the  load  curve.  The  maximum  peak  load, 
of  150  amperes,  was  on  the  station  for  about  an  hour  and  a  half 
in  the  evening — that  is,  from  6.30  until  8;  it  then  gradually  de- 
creased to  about  10  amperes  at  11  o'clock  at  night,  and  at  12 
the  plant  was  shut  ilown. 

♦Paper  read  before  tlie  Nortliwestern  Electrical  Association,  at  Milwau- 
kee, on  January  zi,  1904. 
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An  opportunity  arose  for  this  plant  to  obtain  the  contract  for 
city  lighting,  but  the  cost  of  the  necessary  transmission  line,  in- 
cluding poles,  copper,  etc.,  amounted  to  so  much  that  the  returns 
from  the  city  lighting  alone  would  not  warrant  the  investment; 
however,  it  was  obvious  upon  investigation  that  if  a  sufficient 
mount  of  residential  lighting  could  be  assured  the  investment 
would  become  a  decidedly  paying  one,  and  with  this  in  view  a 
storage  battery  was  installed.  This  installation  made,  the  station 
continued  to  operate  for  the  same  number  of  hours  daily.  On 
account  of  the  new  business  the  load  was  increased  to  an  amount 
illustrated  by  curve  2  of  the  sketch.  The  shaded  portion  on  each 
side  of  this  peak  shows  where  the  battery  was  being  charged 
while  the  station  was  in  operation,  and  from  1  2  o'clock  (midnight) 
until  dusk  in  the  afternoon  the  entire  load  was  taken  care  of  by 
the  battery. 

While  this  was  a  three-wire  system,  with  220  volts  across  the 
outside  mains,  only  a  no-volt  battery  was  installed,  for,  during 
the  hours  that  the  battery  was  operating  the  load  was  so  light 
that  by  connecting  the  two  outside  mains  together  at  the  station 
the  system  could  be  operated  by  a  two- wire  1  lo-volt  system,  and 
even  under  these  conditions,  owing  to  the  light  load,  the  drop 
was  considerably  less  than  when  operated  as  a  three-wire  system 
with  the  maximum  load.  In  this  case  there  was  an  increase  in 
load  after  the  installation  of  the  battery  of  about  66%  per  cent, 
and  an  increase  in  fuel  consumption  of  only  about  25  per  cent.> 
showing  that  the  cost  of  fuel  per  kilowatt-hour  was  decreased 
about  37^  per  cent.,  this  decreased  fuel  consumption  being  due 
to  the  fact  that  the  generator  set,   while  operating  with  the 
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Load  Curves  of  Small  Central  Station. 

battery,  was  run  at  a  considerably  higher  percentage  of  full  load 
than  was  the  case  before,  the  efficiency  being  correspondingly 
increased. 

Another  instance  which  occurrs  to  me  is  similar  to  the  above 

t 

with  the  exception  that  the  plant  supplied  the  adjacent  district 
from  a  three-wire  direct-current  system,  while  in  the  outlying 
districts  the  load  was  on  an  alternating  system.  While  this  al- 
ternating load  was  exremely  heavy  during  tlie  peak  it  was  very 
light  during  the  day,  consisting  only  of  a  small  amount  of  fan 
service  in  the  summer  months.  A  battery  was  installed  in  this 
plant  which  furnished  current  directly  to  the  direct-current  mains 
and  at  the  same  time  operated  a  direct-current  motor  running  a 
small  alternator  so  that  the  fans  on  the  alternating-current  system 
could  be  operated.  These  and  cases  of  a  similar  nature  are,  of 
course,  confined  to  very  small  plants.  Another  application  of  the 
storage  battery,  which  is  irrespective  of  the  size  of  the  plant,  is 
that  of  a  battery  operating  in  conjunction  with  a  waterpower 
plant.  A  number  of  cases  have  come  before  the  attention  of  the 
writer  where  there  was  sufficient  waterpower  to  supply  consider- 
ably more  than  the  load  existing  during  the  greater  portion  of  the 
24-hour  day,  the  peak  load  during  the  evening  hours,  however 
being  in  excess  of  the  capacity  of  the  turbines.  In  this  case  the 
value  of  the  battery  is  apparent,  as  the  generators  while  carrying 
the  day  load  are  charging  the  battery  at  the  same  time,  the  bat- 
tery assisting  to  the  extent  of  its  capacity  during  the  peak,  thus 
giving  an  increased  station  capacity,  which  would  otherwise  be 
only  obtainable  by  the  addition  of  an  auxiliary  steam  plant,  with 
a  correspondingly  increased  cost  of  operation,  which  would  pro- 
bably make  the  investment  prohibitive. 

There  is  a  number  of  features  which  may  now  be  brit'tly  men- 


tioned as  being  of  interest  to  the  central-station  manager  regard- 
less of  the  size  of  the  plant  he  is  operating. 

To  the  central-station  manager  a  minimum  cost  of  production 
and  transmission,  allied  with  reliability  of  service,  are  essential. 
The  consumer,  however,  demands  that  the  latter  item  be  not 
sacrificed  in  the  pursuit  of  economy.  Intermittent  service  re- 
sults in  a  loss  of  business  to  the  central  station,  and,  while  it  may 
be  difficult  to  compute  the  expense  to  which  a  lighting  station  is 
subjected  by  a  10  or  i  ^-minute  interruption,  the  official  who  re- 
ceives the  complaints  of  his  customers  fully  realizes  that  a  loss 
of  revenue  does  result  from  frequent  recurrences  of  this  com- 
plaint. The  storage  battery  insures  increased  economies  of  pro- 
duction and  transmission,  at  the  same  lime  a'most  entirely  pre- 
venting interruptions  to  service.  A  battery  at  the  source  of  the 
direct-current  transmission — that  is  to  sny,  in  either  a  direct- 
current  power  house  or  a  rotary  sub-station — will  offset,  in  the 
first  place, the  installation  of  a  corresponding  capacity  of  boilers, 
engines  and  generators.  In  the  second  case — that  of  a  rotary 
sub-station — in  addition  to  this  apparatus  it  will  also  offset  a 
certain  proportion  of  the  static  transformers  and  rotary  equip- 
ment, with  the  cost  of  which  apparatus  that  of  the  battery  will 
compare  favorably.  It  s  of  the  greatest  value  as  a  reserve  in 
either  case,  tiding  over  shutdowns  occasioned  by  trouble  on  any 
of  the  apparatus  just  mentioned,  or  in  the  tiigh-tension  line  in 
the  latter  case.  The  battery,  being  ever  present  on  the  svstem, 
is  readily  available  as  a  reserve.  It  further  obviates  the  neces- 
sity of  carrying  boilers  under  steam  in  anticipation  of  a  peak 
load,  thus  insuring  a  decreased  fuel  consumption. 

Another  familiar  application  of  the  storage  battery  is  that  of 
placing  it  at  the  center  of  a  load  on  a  direct-current  system  of 
distribution.  When  the  volume  of  bu!-iness  in  a  congested 
locality  covered  by  a  low-tension  system  of  transmission  reaches 
a  certain  amount  (and  the  more  remote  this  locality  from  the 
central  station  the  sooner  this  point  is  rcHched),  the  amount  of 
copper  required  to  care  for  the  power  from  ihe  central  station 
necessitates  an  outlay  tending  to  render  this  system  of  ir.ms- 
mission  prchibilive.  f^>  the  installation  of  a  battery  ot  a  cap.i- 
city  sufficient  to  care  or  a  certain  portion  of  the  peak  the 
amount  of  coppei  between  the  central  station  and  the  center  of 
load  is  decreased  to  such  an  extent  that  the  battery  investment 
is  decidedly  the  preferable  one  from  a  commercial  standpoint. 

One  of  the  more  recent  adaptations  of  the  storage  battery,  and 
one  whose  importance  will  readily  be  recognized  by  central- 
station  managers,  is  its  use  in  connection  with  the  direct-current 
exciters  in  alternating-current  power  and  lighting  plants.  With 
an  installation  of  storage  batteries  floating  at  all  times  on  the 
exciter  bus,  interruptions  of  current  in  the  exciter  circuit  are 
practically  obviated.  Reduced  fluctuations  of  the  exciter  voltage 
are  assured,  together  with  corresponding  reductions  in  the 
alternating-current  voltage  fluctuations.  Where  alternating- 
current  motors  are  used  to  drive  the  exciters  the  battery  also 
serves  to  supply  field  current  when  starting  up  the  plant  after  a 
shutdown.  An  attractive  feature  in  the  battery  installation  is  its 
adap'abilily  to  changes  of  conditions  over  a  very  wide  range. 
Its  capacity  or  voltage  may  be  increased  or  decreased  by  varying 
the  number  of  plates  per  cell  or  the  number  of  cells  in  series 
without  effecting  in  any  way  the  original  installation,  thus  obviat- 
ing the  necessity  of  anticipating  any  future  increase  in  business. 

In  may  be  said  in  general  that  there  are  few  direct-current 
systems  on  which  the  service  may  not  be  improved,  the  liabilities 
of  interruption  decreased  and  the  operating  expenses  minimized 
by  the  use  of  a  storage  battery  auxiliary. 


THE  TORONTO  RAILWAY  COMPANY. 

Reports  submitted  to  the  directors  of  I  he  Toronto  Railway  Com- 
pany at  their  annual  meeting  on  January  20th, showed  that  for  the 
first  time  the  company's  gross earnmgs  had  passed  the  two  million 
mark, totalling  $2, 172, 087. 85, an  increase  of  $337, 1 79.48. The  num  - 
ber  of  passengers  carried  increased  from  44,437,678  in  1902  to  53,- 
055,322  in  1903.  The  number  of  transfers  increased  by  2,680,123. 
The  operating  expenses  were  $1,200,823.39,  as  compared  with 
$1,015,361.32  in  1902.  The  proportion  of  operating  expenses 
to  earnings  is  the  same  for  both  years,  being  53.3  per  cent. 

The  only  change  on  the  board  of  directors  was  the  election  of 
Mr.  J.  G.  Grace  to  succeed  Mr.  James  Ross,  of  Montreal,  he 
having  resigned. 


The  Canadian  Westinghouse  Company,  Limited,  have  estab. 
lishcd  a  branch  office  at  Vancouver,  B.C. 


u 


OEFICERS  OF  THE  ENGINEERS'  CLUB  OF  TORONTO. 

v."*!  (lie  voim>;i'r  eiij;ii\t'iM  iiij;  orj;aniz;ilions  in  lliis  country, 
perhap*  none  have  done  more  to  encourage  a  spirit  of  jjood 
fellowship  amoojf'tlie  members  of  the  profession  thf<n  the  En- 
gineers" Club  of  Toronto.  Organized  early  in  the  year  1899,  it 
has  now  a  membership  of  1,^9,  embracing  persons  engaged  in 
all  the  diflerent  branches  ol  engineering.  While  the  social  side 
of  the  Club  h.Ts  been  developed,  the  question  of  educational  ad- 
vancement has  not  been  overlooked,  as  many  valuable  papers 
and  addresses  on  engineering  subjects  have  been  delivered  at 
the  regular  meeimgs.  We  present  herewith  the  officers  for  the 
current  vear. 


Capt.  KiLLALV  Gamble. 


Capt.  Gamble,  the  president  of  the  Club,  was  educattd  at 
Portora  Royal  School,  Ireland,  and  the  Royal  Military  Academy, 
Woolwich.  He  was  gazetted  Lieutenant  of  Royal  Aitillery  in 
1S66  and  served  at  home,  in  the  Mediterranean,  and  in  the 
West  Indies.  He  commanded  the  Royal  Artillery  in  the  Ber- 
mudas in  1880.  The  Captain  retired  from  the  service  in  rSSz, 
and  after  serving  for  a  short  time  on  railway  work,  under  Mr. 
James  Barton,  C.  E.,  in  Ireland,  he  came  to  Canada  and  settled 
in  Winnipeg.  He  became  a  Provincial  Land  Surveyor  for  Mani- 
toba in  1886  and  a  Dominion  Land  Surveyor  in  the  same  )  e  ir. 
Removing  to  Toronto  he  oecame  an  Oniario  Land  Surveyor  in 
1888,  and  in  1902  was  appointed  secretary-treasurer  of  the 
.Associaton  of  Oniario  Land  Surve^'ors.  He  has  always  taken 
an  earnest  interest  in  the  Engineers'  Club,  having  served  as  a 
director  in  1902  and  as  second  vice-president  in  1903. 


Mr.  R.  F.  Tate. 


Mr.  Robert  Frederick  Tate,  Mem.  Can.  Soc.  C.E.,  has  for  .he 
past  four  years  been  resident  sngineer  for  Mackenzie,  Mann  & 
Company,  Limited.  He  began  his  professional  career  as  rod- 
man  on  the  Midland  Railway  (now  a  portion  of  the  Grand 
Trunk  Railway  System)  in  1871,  and  since  thattims  has  obtained 
a  railway  engineering  experience  covering  all  branches.  He 
remained  in  his  first  position  ten  years,  completing  the  con- 
struction of  the  line  to  Midland  and  laying  out  and  constructing 
the  first  yards,  docks  and  elevator  sites  al  that  port.     During  the 
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'ast  five  years  of  his  connection  with  the  road  he  was  chief 
engineer.  Mr.  Tate  has  since  been  engaged  with  the  principal 
Canadian  railways  in  charge  of  location,  construction  and  chief 
of  construction  offices  in  design  and  general  work  pertaining 
thereto.  He  was  with  the  Grand  Trunk  Railway  as  resident 
engineer  in  charge  of  double  track  construction  and  a  branch  to 
the  Sarnia  Tunnel,  and  with  the  Canadian  Pacific  Railway  on 
their  line  from  Farnham,  Que.,  to  Mattawamkeag,  Maine,  the 
Smith's  Falls  extension  and  the  C  rows  Nest  Pass  Railway,  as 
well  as  surveys  for  the  company.  Mr.  Tate  comes  from  an  en- 
gineering family  of  three  generations.  He  was  director  of  the 
Engineers'  Club  in  1903,  and  is  now  its  first  vice-president.. 


Mr.  James  McDolijall. 
Mr.  James  McDougall,  C.E.,  second  vice-president  of  the 
Engineers'  Club,  was  one  of  the  first  graduates  in  engineering 
of  the  School  of  Practical  Science.  From  July,  1884,  to  August, 
1886,  he  was  assistant  to  the  late  J.  T.  Stokes,  C.E.,  County 
Engineer  lor  the  County  of  York,  giving  his  attention  to  the  de- 
signing of  bridges  and  to  construction  of  sewers,  water- 
works, srreet  grading  and  paving  in  the  town  of  Parkdale.  The 
following  year  he  was  engaged  in  the  construction  offices  of  the 
Canadian  Pacific  Railway  under  Mr.  W.  T.  Jennings,  being 
sent  to  Wingham  to  take  charge  of  the  construction  of  the 
Wingham  extension.  He  was  later  employed  on  calculations 
necessary  for  the  final  estimates  connected  with  the  deepening 
of  the  Welland  canal.  From  December,  1888,  to  September, 
1891,  he  was  again  employed  by  the  Canadian  Pacific  Railway, 
during  which  time  he  obtained  an  experience  in  all  phases  of 
railway  work,  including  surveys,  grading,  bridges,  excavation 
by  train  and  steam  shovel,  terminal  docks,  etc.  Early  in  the 
year  1892  Mr.  McDougall  was  appointed  county  engineer  for  the 
County  of  York,  in  which  capacity  he  has  been  in  charge  of  vari- 
ous works,  beginning  with  the  construction  of  the  Toronto  and 
Mimico  Electric  Railway,  of  which  he  was  chief  engineer.  He 
has  represented  both  county  and  companies  in  the  construction 
of  extensions  of  the  Metropolitan  Railway  Irom  York  Mills  to 
Newmarket;  the  Toronto  Suburban  Electric  Railway  to  Lambton 
Mills  and  extension  through  Weston;  and  the  Toronto  and  Scar- 
boro  Electric  Railway  from  the  beginnmg  to  its  present  ter- 
mmus.  He  has  also  made  locations  for  further  extensions  of  the 
above  named  roads  and  was  chief  engineer  during  survey  and 
construction  of  the  Schomberg  and  Aurora  Railway,  a  steam 
road  but  lately  opened. 

Mr.  Willis  Chipman. 
The  secretary  of  the  Club,  Mr.  Willis  Chipman,  is  an  honor 
graduate  in  civil  and  mechanical  engineering  of  McGill  Univer- 
sity, Montreal.  He  first  established  an  office  in  the  town  of 
Brockville,  Ont.,  and  in  1881  was  appointed  town  engineer, 
which  position  he  occupied  until  1893.  'f'lree  years  prior  to  the 
latter  date  he  removed  his  head  office  to  Toronto,  where  he  has 
since  been  located,  conducting  a  very  extensive  engineering 
practice.  While  he  has  made  a  specialty  of  waterworks  and 
sewerage  construction,  the  scope  of  his  practice  embraces  all 
branches  of  municipal  engineering.  He  has  designed  and  con- 
structed sewerage  works  for  London,  Brantford,  Brockville, 
Sault  Ste.  Marie,  Smith's  Falls,  Campbellton,  N.  B.,  and  manj- 
other  corporations.  The  waterworks  systems  designed  and 
constructed  under  his  supervision  include  those  for  such  towns  ax 
Gait,  Goderich,  Gananoqiie,  Petrolea,  Smith's  Falls,  Sturgeon 
F"alls,  Mif'land,  Pembroke,  Edmonton,  Alta.,  Kamloops,  B.C., 
etc.  Mr.  Chipman  has  also  been  engaged  as  engineering 
expert  by  several  cities  and  towns  during  the  proceedings  for  ex- 
propriating their  waterworks.    Among  these  might  be  mentioned 
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Barrie,  Belleville,  Berlin,  Cornwall,  Moncton,  N.  B.,  and  Sher- 
brocke,  Que.  He  lias  made  a  careful  study  of  sewage  disposal, 
having  during  the  last  ten  years  inspected  the  principal  sewage 
disposal  works  in  Canada,  the  United  States  and  Great 
Britain.  He  has  recently  made  an  exhaustive  report  on  the 
extension  of  the  water  supply  for  the  city  of  London.  Mr.  Chip- 
man  look  an  active  part  in  the  organization  of  the  Ontario  Land 
Surveyors  Association  in  1886,  being  its  first  secretary  and 
subsequently  becoming  president.  He  has  been  secretary  ot  the 
Engineers'  Club  from  its  inception,  and  it  is  admitted  that  the 
success  of  the  Club  is  in  large  measure  due  to  the  efficient  ser- 


Mr.  Willis  Chipman. 


vices  rendered  by  him.  Mr.  Chipman  is  a  member  of  the  Cana- 
dian Society  of  Civrl  Engineers,  the  American  Society  of  Civil 
Engineers,  American  Waterworks  Association,  and  the  Asso- 
ciation of  Executive  Health  Officers  of  Ontario. 


OBITUARY. 

In  the  January  number  reference  was  made  to  the  death  of 
Mr.  F.  T.  Wilkes,  secretary-treasurer  of  the  Waterous  Engine 
Works  Company,  whose  portrait  is  here  shown.  The  loss  to 
the  city  of  Brantford  and  to  the  company  with  which  he  was 
associated  is  felt  most  keenly.  A  local  writer  pays  him  the 
following  well-deserved  tribute  : 

He  came  to  Brantford  when  a  young  man  to  enter  the  office 
of  the  Waterous  Company,  and  his  many  splendid  qualities 
soon  led  to  his  rapid  promotion.  For  many  years  he  had  been 
secretary  of  the  concern,  and  in  that  capacity  he  rendered  valu- 
able and  untiring  service.  With  splendid  loyalty  and  never  ceasing 
energy  he  thoroughly  identified  himself  with  the  interests  of  the 


Till'.  Latk  Mr.  F.  T.  Wii.kks. 


Firm,  and  at  all  times  he  gave  of  his  best.  If  there  was  one 
characteristic  of  the  deceased  more  th,in  another  it  was  his  sense 
of  justice.  He  expected  at  all  times  promptness,  efficiency  and 
energy,  and  that  which  he  looked  for  in  others  he  rendered 
himself,  full  measure,  pressed  down  and  running  over.  Honorable 


in  all  his  aspirations  and  dealings,  he  won  the  sincere  respect 
and  esteem  of  all  with  whom  he  came  in  contact.  As  a  citizen 
and  friend  he  A'as  the  embodiment  of  truth  and  loyalty  and  all 
the  duties  of  life  were  discharged  by  hirr.  with  a  «ingle  and  a  sin- 
cere desire  to  do  that  which   was  right. 


THE  ELECTRIC  CLUB  OF  PITTSBURG. 

The  Electric  Club  of  Pittsburg  was  organized  in  March  ig, 
1932,  for  social,  engineering  and  physical  improvement.  The 
iniiial  membership  was  150,  consisting  principally  of  engineers 
and  apprentices  of  the  Westinghouse  Electric  and  Manufacturing 
Company  and  its  allied  companies.  The  chib  rooms,  comprising 
the  whole  of  the  second  floor  of  the  Hamnet  Building  at  735-737 
Pean  ave.,  Wilkinsburg,  are  fitted  up  in  a  very  suita ble  manner. 


Assembly  Hall— The  Electric  Club,  Pittsburg. 

They  are  steam  heated,  and  lighted  by  means  of  Nerust  lamps. 
Tne  equipment  includes  a  projecting  lantern  and  screen  ;  3  h.  p. 
induction  motor,  and  j.87  k.w.  125  voll  compound  generator,  dir- 
ect connected,  to  be  used  in  connection  with  the  lantern  and 
experiments  in  class  rooms  and  sections. 

The  working  of  the  Club  is  in  the  hands  of  various  committees 
representing  the  different  sections,  such  as  House  Committee, 
Ladies'  Committee,  Library  Committee,  Lecture  Committee,  Class 
Committee,  etc.    The  technical  work  of  the  Club  aside  from  the 


Reading  Room— The  Electric  Club,  Pittsburg. 

general  lectures  is  conducted  in  sections  meeting  bi-weekly  under 
the  direction  of  a  permanent  chairman.  The  sections  now  or- 
ganized with  their  chairmen  are  as  follows:  High  Tension  Tran.s- 
mission,  P.  M.  Lincoln  ;  Principles  of  Alternating  Current,  S.  M. 
Kintner  ;  Alternating  Current  Apparatus,  D.  F.  Rogers  ;  Trans- 
formers, K.  C.  Randall;  Direct  Current  Apparatus,  ].  I\T.  Hippie; 
Railway  Work,  C.  Renshaw  ;  Switchboards,  S.Q.  Hayes  ;  Road 
Engineering,    F.  J.    Chisholm  ;    Electrical  Testing,   A.  Pope  : 


A  Meeting  Room— The  Electric  Club,  Pittsburg. 

Materials  of  Construction,  T.  D.  Lynch  ;  Elementary  Electricity, 
R.  D.  DeWolf. 

The  Club  recently  decided  to  issue  a  periodical  containing  the 
best  material  presented  before  it.  It  is  known  as  the  Electric 
Club  Journal,  and  the  initial  number  just  to  hand  shows  it  to  be 
of  a  high  standard  from  the  standpoint  of  both  tyhography  and 
contents. 
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ELECTRIC  LIGHTING  IN  CANADA. 

According^  to  staiistics  compiled  by  Mr.  Gcorj^e 
Johnson,  Dominion  Slalistician,  there  were  last  year 
3^4  electric  plants  in  the  Dominion  with  14,780  arc 
lights  at\J  i,2i2,S6i  incandescent  lij^his.  Taking  the 
arc  as  equal  10  10  incandescent  lights  the  country  had 
on  the  _^oih  of  June  last  1,360,661  lights  in  use.  This 
is  an  increase  of  236,865  lights  in  the  twelve  months,  or 
over  21  per  cent.  W'liere  there  were  five  lights  in  1902 
there  were  6  in  1903.  The  growth  since  iSgS  has 
been  :  Establishments,  1903,  324;  increase,  65.  Arc 
lights,  14,780;  increase,  4,391.  Incandescents,  1,212,- 
861;  increase,  749,246,  showing  an  increase  of  42  per 
cent,  in  the  number  ot  arc  lights  and  of  161. 6  per  cent, 
in  the  incandescents. 

Of  the  provinces  Ontario  is  far  away  the  chief  em- 
ployer of  the  electric  light.  This  province  had  203  of 
the  324  plants  in  use  in  Jhe  Dominion.  It  has  con- 
siderably more  than  one-half  the  total  number  of  arc 
lights  and  47  in  each  hundred  ot  the  incandescents. 
Thirty-four  municipalities  in  the  province  supply  them- 
seh  es  with  electric  lighting. 

The  province  of  Quebec  has  53  plants,  3,853  arc 
lights,  and  409,503  incandescents.  It  is,  therefore, 
behind  Ontario  by  4,571  arcs  and  158,990  incandes- 
cents. It  has  made,  however,  greater  proportionate 
gain  since  1898  than  Ontario,  the  gain  in  arcs  being  : 
Ontario  36.2  per  cent.,  Quebec  47.6  per  cent.;  and  in 
incandescents,  Ontario  138.6  per  cent.,  and  Quebec 
212.3  P^f"  cent.  During  the  period  1898-1903  the  num- 
ber of  plants  in  Quebec  increased  by  13. 

The  largest  single  plant  in  the  Dominion  is  that  of 
Toronto,  with  its  170,000  lamps  ;  arcs  being  taking 
as  each  equal  to  10  incandescents.  The  next  largest 
is  that  of  the  Lachine  Rapids  Hydraulic  and  Land  Com- 
pany, Montreal,  158,503.  The  third  in  size  is  the 
Ottawa  Electric  Company  with  111,927  lights. 

The  other  provinces  have  made  considerable  pro- 
gress. To  the  west,  Manitoba  has  increased  in  1898- 
1903  its  arc  lights  from  162  to  375,  and  its  incandes- 
cents from  13,800  to  31,905. 

The  North-West  Territories  have  not  increased  as 
rapidly  as  the  other  parts  of  the  Dominion,  their  arcs 
numbering  29,  an  increase  of  4  in  the  period  named, 
and  their  incandescents  numbering  6,677,  an  increase 
of  1,997. 

British  Columbia  shows  the  largest  proportional  in- 
crease of  any  of  the  divisions  of  Canada,  its  increase  of 
arcs  being  377  or  82  per  cent.,  and  of  incandescents, 
74,297  or  257  per  cent.  In  1898  British  Columbia  and 
Nova  Scotia  had  almost  the  same  number,  B.  C.  hav- 
ing 7  more  arcs  and  169  more  incandescents  ;  yet 
Nova  Scotia  has  increased  the  number  of  its  incandes- 
cents by  32,140  or  11. 16  per  cent.  The  three  Mari- 
time Provinces  had  in  1898  951  arc  lights  and  46,977 
incandescents,  and  in  1903  they  had  1,267  sl^cs  and 
93,120  incandescents,  an  increase  of  33^  per  cent,  for 
arcs  and  of  over  98  per  cent,  for  incandescents. 


Ottawa  capitalists  are  seeking  incorporation  for  a  company  to 
construct  an  electric  railway  from  Ottawa  to  the  town  of  Buck- 
ingham, thence  along  the  River  Lievre  to  James  Bay. 

The  New  Brunswick  Telephone  Company  has  completed  the 
work  of  installing  new  telephones  in  Carleton  and  laying  a  cable 
across  the  river  from  St.  John,  a  distance  of  about  1,200  feet.  An 
overhead  cable  has  also  been  run  from  the  telephone  office  lo 
connect  with  the  river  cable,  a  distance  of  two  miles. 


THE  TRENT  VALLEY  CANAL. 

"  The  Trent  Valley  Canal  and  the  Development  of 
Canadian  Waterways  "  was  the  subject  of  a  lecture 
before  the  Canadian  Institute,  Toronto,  on  Saturday 
evening,  February  6th,  by  Mr.  J.  Alex.  Culverwell,  of 
Peterborough.  The  discourse  was  ilustrated  by  numer- 
ous lantern  views  of  the  new  Erie,  the  Welland  St. 
Lavvence  route,  the  Trent  Valley,  and  the  German 
Canal  system,  and  an  interesting  description  was  given 
of  all  these  systems. 

Mr.  Culverwell  argued  that  in  the  Trent  Valley 
system  we  were  following  out  the  method  adopted  by 
the  German  barge  canai,  completed  recently,  to  connect 
their  coal  and  steel  districts  with  the  north  sea,  viz., 
length  and  breadth  of  lock  rather  than  depth,  seeking 
bulk  of  boat  in  that  direction.  The  draught  in  each 
canal  system  would  be  the  same — eight  feet. 

New  York  state  also  was  building  a  barge  route  of 
1,000  ton  boat  capacity,  only  a  little  larger  than  the 
Trent,  which  will  be  an  800  ton  barge  canal,  and  this 
enlarged  Erie  canal,  costing  one  hundred  million  dollars, 
would — the  State  Commission  reported — reduce  the 
grain  freight  rate  from  Buffalo  to  New  York  by  two- 
thirds,  which  would  certainly  demoralize  the  Canadian 
grain-carrying  trade — -so  the  report  would  prove — as 
also  completely  underbid  the  New  York  railroad  rate 
possibilities. 

The  Dominion  Marine  Association  were  pressing  the 
Canadian  Government  to  enlarge  the  Welland  Canal 
from  a  2,000-ton  lock  capacity,  so  as  to  enable  them 
to  pass  a  6,000-ton  vessel  through  to  Kingston,  and 
then  tranship  to  2,000-ton  barges  for  Montreal,  and 
this,  too,  after  first  completing  an  expenditure  of 
$40,000,000  for  the  present  enlargement  of  the  Wel- 
land-St.  Lawrence  Canals.  Mr.  Culverwell  pointed 
out  that  ship  dimensions  in  fact  had  outgrown  the 
Welland-St.  Lawrence  system  years  before  the  en- 
largement was  completed.  He  advocated  expending 
the  five  million  dollars  necessary  to  complete  the  Trent 
Valley  route,  which  now  had  160  miles  of  navigable 
route  bottled  up,  and  thus  open  up  "Nature's  short 
route  grain-carrying  waterway,"  as  he  termed  it,  point- 
ing out  that  American  marine  journals  recently  openly 
stated  that  the  Trent  Valley  route  is  the  only  Canadian 
route  they  feared. 

The  speaker  also  showed  that  it  was  a  day  shorter 
than  the  Welland  route,  and,  besides,  would  give 
communication  between  Peterborough,  Lindsay,  and 
Central  Ontario  points  with  Toronto,  Hamilton,  and 
western  Ontario,  and  be  the  means  of  increasing  the 
rapid  development  of  the  central  portion  of  the  prov- 
ince. 

Prof.  Coleman,  the  president  of  the  Institute,  was  in 
the  chair,  and  there  was  a  large  attendance  of  members, 
as  also  some  gentlemen  interested  in  transportation 
matters. 


The  tifty-seventh  annual  meeting  of  the  Montreal  Telegraph 
Company  was  held  in  Montreal  on  January  14th.  Mr.  Hugh  A, 
Allen,  the  president  of  the  company,  presided.  The  dividend 
guaranteed  by  the  Western  Union  Telegraph  Company,  under  the 
terms  of  the  agreement  of  August  17th,  1S81,  was  distributed  in 
the  usual  manner  and  on  the  fixed  dates  during  1903,  with  a  pay- 
ment of  ten  cents  a  share  to  shareholders  of  records  on  March 
31st  last.  The  compan}''s  property  is  valued  at  $2,151,823.85, 
tree  frotn  encumbrance  of  any  kind.  Mr.  Hugh  A.  Allen  was 
elected  president,  Mr.  A.  T.  Paterson  vice-president,  and  Mr.  D. 
Ross  secretary  treasurer. 
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Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building. 

Montreal,  February  8th,  ' 1904. 

From  the  large  membership  of  the  Civil  Engineers'  Society 
some  members  a  few  months  ago  thought  that  the  idea  of  start- 
up a  Club  for  Engineers  would  be  a  good  plan.  That  the  move 
was  popular  is  shown  by  the  existence  of  the  present  Engineers 
Club  with  quarters  on  Dorchester  street  nearly  opposite  the  wel' 
known  St.  James  Club.  The  membership  is  large  and  embraces 
the  names  of  many  of  the  most  prominent  engineers,  civil  ;_'and 
electrical,  in  Montreal.  The  rooms  are  fitted  up  with  a  view  to 
comfort  rather  than  expensive  '.'show,"  and  a  quiet  game  of  bil- 
ards,  etc.,  may  be  enjoyed  as  recreation  for  the  members,  or  a 
good  rest  in  the  neat  smoking  and  reading  rooms.  Mr.  P.  W. 
St.  George,  late  city  surveyor  for  the  city  ot  Montreal,  is  presi- 
dent for  the  ensuing  year,  with  Mr.  Stuart  Howard  as  treasurer. 

Mr.  J.  A.  Douglas,  who  has  been  for  some  years  an  esteemed 
employee  of  the  Montreal  Light,  Heal  &  Power  Company,  where 
he  had  charge  of  their  interior  wiring  department,  has  severed  his 
connection  with  that  company  to  assume  the  duties  of  superin- 
tendent with  the  Hill  Electric  Switch  Company.  Mr.  Douglas 
has  been  connected  with  the  electrical  business  tor  over  12  years 
in  many  of  its  different  phases,  having  been  in  the  employ  of 
the  Canadian  General  Electric  Company,  Peterboro,  T.  W.  Ness 
&  Company,  Montreal  Electric  Company,  and  the  Royal  Electric 
Company,  thus  giving  him  a  grasp  on  various  details.  Mr. 
Douglas  is  energetic  and  always  "on  deck"  and]will  likely  prove 
a  valuable  acquisition  to  his  present  employers,  the  more  espec- 
ially in  Montreal,  where  he  is  favorably  known  to  the  local  trade 
in  general. 

That  the  bottom  has  dropped  out  of  things  since  New  Years  is 
pretty  generally  admitted  by  local  contractors.  No  relief  is  ap- 
parently in  sight  for  a  month  or  so,  and  then  when  spring  build- 
ing begins  it  will  be  in  order  for  some  labor  union  or  other  (with 
odds  in  favor  of  the  plumbers  and  steamfitters)  to  hold  things  up 
for  a  bit  longer. 

The  usual  annual  meeting  of  the  Electrical  Contractors'  Asso- 
ciation was  held  in  the  Builders'  Exchange  quarters  on  Tuesday, 
26th  January,  at  3  p.  m.,  a  good  attendance  being  present.  Mr. 


W.  H.  Scott,  retiring  president  for  1903,  declared  the  resulf  of 
the  elections  for  the  ensuing  year  to  be  as  follows:  N.  Simoneau' 
president  ;  Geo.  H.  Hill,  secretary  (re-elected)  ;  Executive 
Committee,  E.  W.  Sayer  (Sayer  Electric  Co.),  R.  Moncel 
(contractor,  140  Peter  street),  W.  B.  Shaw  (Montreal  Electric 
Co.)  The  annual  report  of  last  year  showed  that  the  Association 
had  been  of  benefit,  and  the  financial  statement  was  satisfactory. 
The  Association  intend  to  repeat  their  annual  dinner  at  no  dis- 
tant day  and  means  will  be  arranged  that  those  who  wish  to  at- 
tend the  event  and  who  do  not  belong  to  the  Contractors'  Asso- 
ciation, can  do  so. 


NEW  HIGH  VOLTAGE  OIL  FUSE. 

Tests  of  a  very  satisfactory  nature  have  been  made  by  one 
of  the  most  important  electrical  plants  in  this  country  with  a  new 
high  voltage  oil  fuse  which  promises  to  justify  its  adoption  by  the 
superintendents  of  power  houses  throughout  the  country  as  a 
means  of  protection  against  damage  to  switch-boards  and  ma- 
chines caused  by  short  circuits.  It  is  very  simple  in  construction 
and  is  especially  adapted  for  high  voltage  lines. 

The  fuse  consists  of  a  glass  tube  with  outwardly  flanged  ends, 
a  fibre  cap  at  each  end  bemg  fastened  to  fibre  collars  which  are 
held  in  position  by  the  flanges  on  the  glass.  The  glass  tube  is 
filled  with  transformer  oil  to  just  above  the  upper  extremity  of 
the  fuse  wire,  which  is  connected  with  each  cap  by  a  brass  rod. 
Rubber  washers  and  discs  prevent  the  oil  from  leaking;  when  the 
fuse  blows  this  oil  immediately  fills  the  gap  caused  by  the  broken 
fuse  wire  and  forms  an  effective  insulation  which  will  preven 
arcing'on  the  highest''of  voltage. s 

In  order  to  make  a  thorough  test  of  its  current  capacity,  the 
company  in  one  of  the  tests  used  a  piece  of  No.  i  o  copper  wire  in 
place  of  the  ordinary  fuse  wire  and  short  circuited  the  fuse  o 
2200  volts  with  very  good  results. 

The  Hill  Electric  Switch  Company,  of  426  St.  Paul  street, 
Montreal,  have  the  sole  right  to  manufacture  the  new  fuse  for  the 
Canadian  market. 


Mr.  Edward  Ryan,  of  Milltown,  N.B.,  is  the  inventor  of  a  wave 
motor  which  was  described  in  the  ELECTRICAL  News  some  time 
ago.  t  is  reported  that  New  York  capitalists  have  an  option  on 
the  invention  conditional  upon  its  proving  practicaole  for  com- 
mercial purposes.  It  has  been  patented  in  Canada,  the  United 
States  and  Great  Britain. 


Our  Latest  25  flmp.  D.F.  Porcelain  Base 


The  CKeapest  &.nd  Best 


If 


All  PaLrticvilaLFs  for  the  Asking 

The  HILL  ELECTRIC  SWITCH  CO.,  Limited 


426  ST.  PAUL  STREET,  MONTREAL 
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1  RADE  NOTES. 
The  Robb  Enjjineering  Company,  of  Amherst,  N.  S.,  Wave  lately 
inIrtHliict'd  ;i  new  type  of  engine  known  as  the  "  Robb  Armstrong 
Corliss,"  the  construction  of  the  valves  being  on  the  original  Cor- 
liss plan  with  a  very  ingenious  valve  gear  invented  by  Mr.  l'".J. 
.•\rmstrong.  The  company  have  now  twentv-five  of  these  engines 
under  construction,  five  of  them  being  for  the  shops  of  the 
Canadian  Pacific  Railway  at  Montreal  and  two  for  the  same 
company  at    1-orl  William. 

The  Oodge  Manufacturing  C  .mpany  have  received  a  letter 
from  .Mr.  Kenneth  L.  \\"arren, manager  of  the  River  du  Loup  Pulp 
Comp^ny,  Lmiited,  Frazerville  Que.,  in  which  lie  says:  "The 
rope  on  our  rope  drive  requires  taking  up,  and  we  thought  we 
would  like  to  have  it  attended  to  during  the  dull  season,  owing  to 
low  water.  We  feel  that  a  splice  made  by  your  expert  will  be 
more  satisfactory  and  less  expensive  in  the  long  run.  Are  any 
of  your  men  in  this  district  now,  or  can  you  send  us  a  man, 
preferably  the  man  who  installed  the  drive.  In  this  connection 
we  feel  obliged  to  mefition  to  you  the  complete  satisfaction  that 
we  feel  with  the  rope  transmission  installed  by  j'ourselves  for  us 
about  a  year  ago.  It  has  worked  smoothly  and  quietly,  and  with 
absolutely  no  attention  whatever,  excepting  that  the  bearings  are 
oiled  occasionally,  and  the  tension  carriage  rope  taken  up  once  in 
a  while.  To  our  minds  the  drive'is  perfect,  and  we  are  very 
much  pleased  with  the  installation." 


SPARKS. 

The  British  Columbia  Electric  Railway  Company  purpose 
building  an  addition  to  their  car  shops  at  New  Westminster. 

Mr.  F.  H.  Dickenson,  of  Hamilton,  has  been  awarded  the 
contract  for  fencing  the  right  of  way  for  the  transmission  line  of 
the  Toronto  &  Niagara  Power  Company  between  Niagara  Falls 
and  Toronto.  The  work  will  be  commenced  as  soon  as  spring 
opens. 

The  Electric  &  Train  Lighting  Syndicate,  Limited,  has 
recently  been  organized  in  Montreal,  with  a  capital  of  $150,000, 


the  promoters  being  Messrs.  R.  A.  Ross.  E.  E.,  W.  G.  Throsby 
and  W.  C.  J.  King,  of  that  city,  and  J.  H.  Plummer  and 
Frank  Pkimmer,  of  Toronto. 

Hon.  John  Sharpies,  Hon.  N.  Garneau,  and  others,  of  the  city 
of  Quebec,  are  forming  a  company  to  connect  parishes  of  St_ 
Colombe  de  Sillery,  Bergerville,  and  Charlesbourg,  with  the  city 
of  Quebec  by  means  of  an  electric  railway.  It  is  proposed  to 
carry  freight  as  well  as  passengers,  and  if  the  application  for 
incorporation  is  granted  work  on  the  road  will  be  started 
immediately. 

An  Ontario  charter  has  been  granted  to  the  Canadian  Steam 
Boiler  Equipment  Company,  Limited,  to  manufacture  and  deal  in 
steam  boilers,  boiler  equipments,  pUiinbing  materials,  etc.  The 
head  of!ice  of  the  company  is  in  Toronto,  and  the  promoters 
incude  Mr.  P.E.  Durst,  manufacturer,  of  Toronto,  and  M.  E. 
Shantz,  manufacturer,  of  Berlin. 
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NEW  TELEPHONE  LINE 


A  new  copper  metallic  line  has  just  been 

completed  from  Simcoe  to  Port  Rowan.  The 

towns  listed  below  can  now  be  reached  from 
Toronto  at  the  following  rates  : 

Port  Rowan         -  50c. 

St.  Williams    -       -  50c. 

Vittoria        -        -  40c. 
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We  are  the  Originators  of  the  System  of 

CENTRAL  STATION  HEATING 

In  Large  Cities 

J^J^q-^|-|q  By  instaLlling  our  underground   system  of 

^        steam  heating  can  pay  their  entire  sta.tion  ex- 
wOmp^niGS   penses  a-nd  interest  on  the  steam  investment 


More  thoLn  250  such  plaints  in  sviccessfxil  operation. 
Chea.p  coal  takes  the  place  of  the  consumers,  expensive  anthracite. 
We  contra.ct  for  the  constrviction  of  the  steam  matins  complete. 
Our  work  is  the  best.    We  Ka^ve  the  only  METER  SYSTEM  in  use. 
Ovir  exptxnsion  devices  a^nd  o\ir  insta.lla.tion  acre  the  most  effective. 


WE  ALSO  MANUK.\CTUKIi 

Wooden  Walter  Pipe,  Steam  Pipe  CaLsing.  Steam  Traps,  Va.lves. 
Condensatiorv  Meters,  Economizing  Coils.  Separators,  and  a  full 
line  of  STEAM  FITTERS'  SUPPLIES. 

Write  for  PaLrrvphlet  a.nd  Price  List 


AMERICAN  DISTRICT  STEAM  CO 

LOCKPORT,  N.Y. 
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SPARKS. 

The  annual  dinner  of  the  American  Institute  of  Electrical  En- 
gineers will  be  held  at  the  Waldorf-Astoria,  New  York,  on  Feb- 
ruary I  ith,  at  7  p.m. 

Electrician  Carruthers,  of  Acton,  Ont.,  is  about  to  submit  to 
the  town  council  an  estimate  of  the  cost  of  installing  a  plant  for 
the  supply  of  electric  light  and  power. 

The  contract  for  lighting  the  town  of  Sydney  Mines,  N.S.,  has 
been  awarded  to  W.  A.  MacKay  &  Company,  of  Sydney.  The 
town  takes  100  lights  and  there  will  be  about  2000  house  lights. 
The  contract  figures  are  $17  a  year  for  32  candle  power  light  for 
street  purposes  and  1 1  cents  per  killowatt  hour  for  private  resi- 
dence.   The  plant  is  to  be  installed  by  July  next. 

The  Metropolitan  Power  Company,  of  Ottawa,  have  decided 
to  carry  to  completion  their  proposed  works  at  Britannia,  and  to 
that  end  have  engaged  Mr.  John  Kennedy,  consulting  engineer, 
of  Montreal,  to  supervise  the  construction  of  canal  and  power 
house.  The  plans  call  for  the  development  of  6,000  horse  power, 
and  it  is  the  intention  to  have  the  work  completed  this  year. 

Mr.  M.  Hutchison,  superintendent  of  the  Lighting  Department 
of  the  city  of  Victoria,  B.C.,  has  submitted  his  annual  report  for 
1903,  in  which  he  recommends  that  the  boiler  settings  be  renewed 
and  that  the  Ball  dynamos  operating  on  district  No.  5  be  replaced 
by  a  modern  machine  of  increased  capacity  and  suitable  to 
operate  enclosed  lamps,  and  further,  that  the  above  mentioned 
district  be  equipped  with  lamps  of  latest  type.  If  the  new 
dynamo  is  installed  the  city  will  dispose  of  three  40-light  and  one 
35-light  Ball  dynamos.  The  total  number  of  lamps  in  service  is 
292,  of  which  178  are  of  modern  type,  2,000  candle  power,  the 
balance  being  of  i  ,600  candle  power  of  an  out  of  date  type.  The 
total  dynamo  capacity  is  340  lights.  Mr.  Hutchison  recommends 
the  adoption  of  the  enclosed  long  burning  lamp,  the  chief 
advantages  of  which  are  that  the  light  is  steady  and  free  from 


glare  and  one  trimming  lasts  about  100  hours,  so  that  the  cost  of 
attendance  and  carbons  is  decreased. 


MOONLIGHT  SCHEDULE  FOR  MARCH. 


Date. 

Wght. 

Date. 

Extinguish . 

No.  of 
Hoiirb. 

Mar.  I 

No  Light 

Mar.  1 

No  Light 



2 

6  :o 

2 

8  30 

2  10 

3 

6  20 

3 

9  30 

3  'o 

4 

6  20 

4 

'O  45 

4  25 

5 

6  20 

5 

II  50 

5  30 

6 

6  20 

7 

0  50 

6  30 

7 

6  20 

8 

•  50 

7  30 

8 

6  20 

9 

2  50 

8  30 

9 

6  20 

10 

3  40 

9  20 

10 

6  30 

I  1 

4  30 

lo  00 

1 1 

6  30 

1 2 

5  00 

10  30 

1 2 

■    6  30 

'3 

5  30 

I  r  00 

'3 

6  30 

'4 

5  30 

1 1  00 

14 

6  30 

15 

5  30 

1  I  00 

15 

6  30 

16 

5  30 

1 1  00 

16 

6  30 

'7 

5  30 

1  I  00 

'7 

6  40 

18 

5  30 

10  50 

10 

6  40 

19 

5  30 

10  50 

'9 

6  40 

20 

5  30 

10  50 

20 

6  40 

21 

5  30 

10  50 

21 

6  40 

22 

5  30 

10  50 

22 

10  00 

23 

5  '5 

7  15 

23 

1 1  00 

24 

5  '5 

6  15 

25 

0  00 

25 

5  >5 

5  '5 

26 

0  45 

26 

5  '5 

4  30 

27 

I  40 

27 

5  '5 

3  35 

28 

2  20 

28 

5  >5 

2  55 

29 

3  00 

29 

5  00 

2  00 

30 

No  Light 

30 

No  Light 

31 

3' 

Total 

.  208  30 
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Laur^ie  Engine  Company 


MONTREAL.  CANADA 


Some  Laurie  Corliss 
Installations : 
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British    CoIumbiiSL  Electric 

Rv.  Co.  -  2.100  H.  P. 
Winnipeg  Electric  Street  Ry. 

Co  -  -  2,200  H,  P. 
Toronto  Electric  Street  R^y. 

Co.  -  -  1,500  H.  P. 
Montreal     Street  R^evilway 

Co.       -       -       11,500  H.  P. 

Dominion     Iron     (Si  Steel 
Co,       -  2,400  H.  P. 

CaLpe  Breton  Electric  Tram- 
way Co.       -       1,200  H.  P. 
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> 
> 
> 
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LAURIE  CORLISS  ENGINES 

^uNAPPROAci.Kn  lOR  ^£(;;ONOMY,   EFFICIENCY  OR  RIlGULATION 
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PERSONAL. 

Mr.  W.  T.  KutlRM-Kn  ii,  i  hlof  operator  lor  tlie  Canadian  Pacific 
Telegraphs  at  Winnipo;; ,  has  rocontly  passed  through  a  some- 
what severe  illness. 
The  sympathy  of  many  friends  is  beiiij^  extended  to  Mr.  Chas. 
E.  A.  Carr,  manager  ol  the  London  Street  Railway,  who  a  few 
days  ago  was  bereaved  of  his  daughter. 

Mr.  George  B.  Lowe,  Superintendent  of  Cape  Breton  Electric 
Railway  Company,  Sydney,  N.  S.,  has  tendered  his  resignation 
and  has  been  suceeded  by  Mr.  William  Luxon,  recently  of  Bay 
City,  Mich. 

Mr.  C.  E.  Hiowii,  wlio  resigned  the  position  of  asstistant  en- 
gineer ot  the  Canadian   deiieral    I'lectric  Coinpany  at  Peterbor- 


ough, to  accept  an  appointment  on  the  Government  Commission 
which  goes  to  Europe  to  investigate  the  process  of  electric  smelt- 
ing, was  awaited  upon  by  the  employees  of  the  company  and 
presented  with  an  address  and  a  beautiful  dressing  case.  His 
appointment  on  the  commission  is  exceedingly  popular. 


A  telephone  line  is  being  constructed  from  Edmonton  to 
Athabasca  Landing,  N.W.T. 

Incorporation  of  a  company  to  build  an  electric  line  from  Brant- 
ford  to  Hamilton  will  be  sought  from  the  Dominion  Parliament, 
with  authority  to  convey  electrical  power  over  the  right  of  way, 
and  to  sell  and  distribute  the  same  within  the  municipalities  trav- 
ersed by  the  line. 


It  is  understood  thai  a  project  is  on 
foot  to  lorm  a  merger  for  the  control  of 
the  Chaudiere  water  power  at  Ottawa. 
The  proposal  is  to  form  a  company  out 
of  the  present  water  lot  holders  and  to 
distribute  power  to  each  of  them  in  pro- 
portion to  their  holdings  in  the  joint  con- 
cern. The  companies  likely  to  unite  are 
the  Ottawa  Electric  Company,  Ottawa 
Electric  Railway  Company,  Ottawa  In- 
vestment Company,  the  Bronson  Com- 
panv,  Ottawa  &  Hull  Power  Company,  J. 
R.  Booth  and  E.  B.  Eddy.  As  a  prelimi- 
nary to  carr3  ing  out  the  scheme  the  ser- 
vices of  Messrs.  John  Kennedy  and  Wil- 
liam Kenned)',  hydraulic  experts,  Mon- 
treal, have  been  retained.  They  will 
prepare  a  comprehensive  report  on  the 
subject  of  the  division  and  development  of 
powers  and  also  make  suggestions  as  to 
the  manner  in  which  the  power  which  now 
goes  to  waste  over  the  Chaudiere  F"alls 
can  be  utilized. 

POSITION  WANTED 

Electrical  Kngineer  wishes  to  secure  engage- 
ment as  Superindent  of  Light  and  Power  Plant 
or  as  Assistant  to  a  Consulting  Engineer  ;  wide 
experience  and  first-class  references.  Address 
"Engineer,"  care  of  Canadian  Electrical 
News. 


TELEPHONES 


ARC  LAMPS 

Special  Patent  Improvements 


Berlin  EiBGiric  Go. 

Maufacturig  and  :  ontracting 

Electrical  Engineers 
BERLIN,  ONT. 


J.  A.  L.  ELLACOTT, 

Electrical  Ooutractop 

Office  and  Show  Rooms  :  156  and  158  Bank  Street,  Ottawa 


SPEC 

General  Electrical  Repairs. 


Phone  1747 


REPAIRS 

Fixtures,  Shades  and 


HART  &  CO., 


3    Morvedrvock  B  Idg 
CHICAGO 


INTERNATIONAL  BOILER  COMPOUND. 

Removes  and  prevents  scale  formation  in  Boilers. 
Increases  capacity  of  Boiler  and  saves  fuel  and  repairs. 

THE  BEST  COMPOUND    N  USE. 

For  particulars  address  : 

InternationaLl  Boiler  Compovind  Co., 

47  Ma^rket  St.,  ChicaLgo. 

^FjfGoods  sent  subject  to  trial. 


The  CANADIAN  CASUALTY 

and  BOILER  INSURANCE  CO. 

Head  Office  :  N.  E.  Cor.  Adelaide  and  Victoria  Streets,  TORONTO. 


Special  Attention  given  to  Steam  Boilers 


The  Steam  Boiler  Policy  of  the  Canadian  Casualty  and  Boiler  Insurance  Co.  gives  Free  of  Cost- 
Regular  Inspection  of  Boilers,  Free  Insurance  ot  Engineers  and  Firemen,  Public 
Liability  Protection,  and  the  advice  of  our  Consulting  Engioeers  —  FREE. 
Write  to-day  for  Booklet  "  To  Steam  Users  " 
Alexander  Sutherland,  D.  D.,  President.  A.  G.  C.  Dinnick,  Managing  Director 

H.  N.  Bate,  W  S.  Dinnick,  Vice-Presidents.  A.  M.  Wickens,  Chief  Engineer. 


Direct  Current  Multipolar 
Generators 


INDEPENDENT  UNITS 

For  your  FACTORY,  your  SAWMILL,  your  STORE,  your 
YACHTS  and  your  STEAMERS,  your  COUNTRY-HOUSE 
or  your  HOTEL. 


Direct-Connected  to  a  throttle- 
governed  Sleeper  Engine. 


The  armatures  will  not  heat. 
The  commutators  will  not  spark. 

The  control  is  automatic,  there  is  no  fluctuation  ot"  light. 
Taken  altogether  they  are  the  most  efficient  and  Ihc  most 

perfectly  automatic  units  ever  offered. 
Compact  and  light — space  and  weight  minimized. 


Write  us  for  particulars,  catalogs  and  prices. 


The  SLEEPER.  ENGINE  COMPANY,  Limited 

Office  and  works,  corner  Darling  and  Notre  Da.me  Strets,  Montrea.1 
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FINDS  IT  A  GOOD  INVESTMENT. 

Mr.  John  Wilson,  Magnetawan,  Ont.,  in  renewing  his  subscrip- 
tion to  the  Electrical  News  writes  :  "  I  do  not  like  to  be  with- 
out it.    I  greatly  prize  its  valuable  contents." 


SPARKS. 

The  Oshawa  Electric  Light  Company  are  rebuilding  their  lines 
and  have  installed  a  multiple  system  of  C.G.E.  enclosed  arcs  on 
the  streets. 

Two  years  ago  an  electric  plant  was  installed  by  the  village  of 
Glace  Bay,  N.S.,  and  a  report  recently  published  shows  that  it 
was  operated  at  a  slight  profit  in  1903. 

A  special  committee  has  requested  the  City  Council  of  Mon- 
treal to  apply  to  the  Legislature  to  borrow  $1,200,000  for  the  con- 
struction of  a  conduit  system  of  underground  wires  in  that  city. 

The  Whitby,  Ont.,  Council,  on  behalf  of  the  town,  have  bought 


the  private  electric  light  plant,  and  are  at  present  engaged  in 
building  a  combination  pumpmg  and  power  plant  near  Lake  On- 
tario and  J  )4  miles  from  the  town  proper.  The  laying^of  the 
6  inch  water  main  from  the  plant  to  town  is  nearly  completed. 

Incorporation  has  been  granted  to  the  Petewawa  Power  Com- 
pany, Limited,  with  head  office  in  Toronto  and  a  share  capital  of 
$250,000.  It  is  proposed  to  develop  water  powers  in  the  vicinity 
of  Pembroke.  The  directors  include  M -ssrs.  Duncan  Donald, 
M.  P.  V'ander  Voori,  C.  H.  McArlhur,  T.  B.  Robertson  and 
William  Lawson,  all  of  Toronto. 

The  Charlotte  Telephone  Company,  Limited,  of  Charlotte, 
N.B.,  has  been  incorporated,  with  a  capital  stock  of  $7,500,  for 
the  purpose  of  establishing  a  telephone  system  in  Charlotte 
County.  The  promoters  are  Messrs.  A.  Ganong,  F.  W.  Andrews, 
Lewis  F.  Mills,  A.  D.  Ganong  and  W.  M.  Mills,  all  of  St. 
Stephen. 
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The  Shawiiugan  KleL-tric  Cociipany,  of  Shawinie^an  Falls,  Que., 
have  applied  for  a  charter  of  incorporation. 

The  old  electric  light  plant  which  furnished  light  to  the  Par- 
liament Buildings  at  Ottawa  was  recently  sold  to  Thomas  La'v- 
son,  of  that  city,  lor  $1,205. 

The  city  of  Windsor,  Ont.,  has  applied  for  legislation  to  place 
the  lighting  system  under  the  management  of  a  comni'ssion  of 
ihroo  persons  to  he  selected  by  llie  people. 


Several  manufacturers  in  the  vicinity  held  a  meeting  at 
Almonte,  Ont.,  recently  to  discuss  the  question  of  securing  a 
better  and  more  uniform  water  supply  for  power  purposes  by  the 
mill  owners  along  the  Mississippi  river.  Messrs.  T.  B.  Caldwell, 
of  Lanark,  B.  Rosamond,  of  Almonte,  and  others  were  appointed 
a  committee  to  form  a  company  to  undertake  the  necessary 
work.  It  is  proposed  to  construct  three  concrete  dams  so  as  to 
store  up  water  in  the  spring  to  keep  the  river  up  to  a  working 
level. 


ESlWliLISHEU  149. 
Cha«i  es  K.  Clark,      Charles  ly.  Beckwith, 
President.  Secretary 
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The  city  of  Brandon,  Man.,  wants  an  eng-ineer  to  superintentl 
the  waterworks,  sewers,  and  other  public  works. 

A  company  headed  by  Dr.  Ickes,  of  Brantford,  Ont.,  is  seek- 
ing' incorporation  to  build  a  radial  railway  between  Brantford 
and  Hamilton,  running  through  Ancaster  township. 


The  Hamilton,  Grimsby  &  Beamsville  Electric  Railway  Com- 
pany have  submitted  to  the  City  Council  of  St.  Catharines,  Ont., 
a  proposition  to  extend  their  electric  road  from  that  city  to  Vine- 
land,  a  distance  of  about  eight  miles.  The  extension  would 
necessitate  the  construction  of  several  bridges,  one  across  the 
old  Welland  canal. 
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The  Montreal  Corporation  Trust  Company  liave  made  a  pro- 
position 10  furnish  electric  power  to  the  town  of  Meaford,  Ont. 

Mr.  K.  A.  Ross,  E.  E.,  of  Montreal,  has  been  engae:ed  by  the 
town  of  Preston,  Ont.,  to  estimate  the  value  of  the  two  electric 
lijjht  plants  there,  as  well  as  the  cost  of  a  new  plant. 

The  telephone  franchise  ot  the  city  of  London,  Ont.,  has  ex- 
pired, and  the  Bell  Telephone  Company  and  the  Canadian  Tele- 
i;raph  &  Telephone  Company  have  submitted  offers  for  a  new 
franchise. 

Canada's  pavilion  at  the  World's  Fair  is  finished.  The  struc- 
ture is  one  ol  the  most  ornate  among  the  many  attractive  of  for- 
eign buildings  and  occupies  an  advantageous  site  north  of  the 
Palace  of  Agriculture.  The  intra-mural  railway  passes  the  main 
entrance. 

At  the  annual  meeting  of  the  shareholders  of  the  Hamilton, 
Grimsby  &  Beansville  Electric  Railway,  held  recentl)',  the  state- 
ment presented  showed  that  the  business  ot  the  company  is  1903 
was  greater  than  in  any  previous  year.  The  directors  have 
elected  the  following  officers  :  President,  C.  J.  Myles  ;  vice-presi- 
dent, W'.J.  Harris  ;  secretary  and  manager,  George  Waller. 
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it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  The 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  jhoriest  possible  time.  Telephone  Main  3149. 
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a  return  tubular  boiler. 

A  saving  of  only  10  per  cent,  uill  cover 
the  cost  of  the  boiler  in  Sve  or  six  years. 

A  Mumford  boiler  will  therefore  pay  for 
itself  several  times  during  its  lifetime. 
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THE  OTIS 


TUBULAR  FEED  WATER  HEATER 


Oil  Separator  and  Purifier 


is  not  an  experiment  but  a  tried  and  tested 
appliance  that  the  makers  are  not  afraid  to 


GUARANTEE 

I  o  heat  the  feed  water  to  the  boihnCT  point 
(210  or  212  degrees)  with  the  exhaust  steam 
without  causing  any  back  pressure,  also  to  ex- 
tract the  oil  from  the  exhaust,  so  that  the  ex- 
haust steam  after  being  passed  through  the 
heater  can  be  used  for  heating  purposes,  and 
the  water  of  condensation  for  the  heating  sys- 
tem be  returned  to  the  boiler  without  the  addi- 
tional expense  of  an  eliminator. 

"  -^^^ 

We  are  so  sure  of  the  OTIS  that  we 
agree  to  pay  all  cost  of  a  trial — freight,  cartage, 
piping,  etc.,  if  it  fails  to  do  all  we  claim  for  it. 

Catalogue  and  Prices  at  Your  Service. 
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The  Stewart  Heater  Co. 


500  Eotst  DelevaLn  Ave., 

BUFFALO,  N,  Y. 
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The  Sandwich,  Wiiulsor  &  Amhorslburj;'  Railway  Company 
has  issued  a  writ  against  the  town  of  Anilierslburg'  for  $10,000, 
which  sun>  was  promised  by  the  town  when  the  line  was  extend- 
evl  to  Amliersthiiri; .  biil  wliieh  h.is  nol  yet  been  paid. 


Messrs.  Cassels,  Cassels  &  Brock,  soliditors,  of  Toronto,  have 
applied  for  the  incorporation  of  a  company  for  the  purpose  of 
^J^cquirinsj  land  in  the  town  of  Port  Arthur,  Ont.,  and  for  devel- 
oping electric  power,  with  the  right  to  sell  or  lease  the  said 
power  to  the  towns  of  Pert  Arthur  and  Fort  William. 
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SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

134  UPPER  THAMES  ST., 
LONDON,  ENG. 


Majrnet  Forgiiigs,  Slabs,  Bars 
,  in  the  KoiiRh  and  Machined. 


TURNER  BROS., 


Telegraphic  Address,  'Sheetiron',  I,ondon. 
l,ieber's  Code  used. 

MILD  STEEL  CASTINGS  FOR  MAGNETS 

MAGNET  STEEL  FOR  PERMANENT  MAGNETS.  BRIGHT  CHAKCOAL 

Sole  Represenratives  tor  Canada  '•  Peacock  Brothers,  Canada  Lite  Buildings,  Montreal. 


O 


E.'^TABLISHED  1870. 

Plain  and  Slotted 
Discs. 

IRON  RODS 


Incandescent  Lamps 

We  have  some  bargains  in  Lamps,  any  Base.  No  job  lot,  but  a  thor- 
oughly High  Grade  Lamp  that  we  are  prepared  to  guarantee  fully. 
We  can  make  prices  that  will  interest  you. 

As  you  know,  we  are  not  in  the  habit  of  making  rash  statements.  So 
write  us  to-day  if  you  are  in  the  market,  and  for  anything  electrical. 

IS!  SAYER  ELECTRIC  COMPANY.,  Montreal 


Sizes 
Ready  for 
I  m  med  iate 
Shipment 

13x14 
10x10 
9x10 

8x7 

7x7 

7x6 


THE  McEWEN  «'™Tu?om*tic 

In  Single  and  Compound  Units. 

NO  BE>TTBR  HIGH  SP&BD  BNGINE.  BUILT 


1  ff^  m\ 

A. 


U/ATER061S.  BRANTFORD.  CANADA 
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Westinghouse 

Type  A 

Integrating  Wattmeters 


An  improved  form  reta.ining  all  tKe  well-known  Westing- 
ho\ise  qualities,  the  cKacnges  consisting  in  the  aLddition  of 
new  feat\ires  e^dding  to  the  permanency  of  calibration  and 
ease  of  installation. 

Ball   BedLringS.     Minimizing  frlctiori  of  moving  ele- 

^        ment  a^nd  eliminating  jewel  troviole. 

R.emOVaLble  COlSC.  ^Pf  ction  of  motor 
  without  distvirbmg  connections. 

The  efficiency  of  integrating  wattmeters  is 
increased  in  direct  ratio  with  the  adaptattion 
of  Westinghouse  principles  and  standards, 
and  is  diminished  in  proportion  to  the  sub- 
stitution of  theories  not  in  accordance  there- 
with. 

For  Pa.rtic\ilars  Address  Nearest  Office  of 

Canadian  Westinghouse  Co., 

Limited 

GeneroLl  Sables  Offices  and  Works,  Hatmilton,  Ontatrio 

District  Offices: 

Lawlor  Bldg.,  King  a-nd  Yonge  Streets,  Liverpool  &  London  S,  Globe  Bldg., 

Toronto  Montreal 


IV. 
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Ne8s.    tare"  &  Bate 


•'1". 


TELEPHON£S> 


Mild?  MicrDnhanp 

The  best  ;^' 

in  1  n- 


Swiifi-Boards  and  Annunciators 


f'  Nessphones,'  Montreal 
732  Dorehester  St. 

FIRE  ALARM  APPARATUS  and  ] 
TELEGRAPH  INSTRUMENTS  ® 


MONTRBfVL 

Telephone  Main  iioo. 


Electrical  Supplies  of  all  kinds. 


Montreal 


SADLER  &;  HA  WORTH 


TANNERS  AND 

MANUFACTURERS  OF 


OAK  LEATHER  BELTING 

Try  our  "CROWN  BRAND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 
Cor.  William  and  Seigneurs  Streets.  MONTREAL.  9  Jordan  Street,  TORONTO 

MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


The  Workman's  Friend— a  Reliable  Belt 


OUR  "EXTRA"  BRAND 


{     J.  G.  MgL/vren  belting  go.  }  :ror« 


THE  ELECTRICAL  CONSTRUCTION 

Company  of  Canada,  Limited. 

32-40  DuDdas  Street,  London,  Can.— Phone  1103. 


Perfection 
Type 


DYNAMOS 


MOTORS 


Multipolar  or 

Bipolar,  Direct 
Connected  or  Belted. 

High  efBciency.    Designed  for  any  required  speed  or  voyage. 
We  contract  for  complete  installations. 
We  repair  mach  nes  of  any  maite. 


Canadian  tested  and  guaranteed. 
Cheaper  and  better  than  any  other  wire 
on  the  market. 


CANADA  METAL  CO., 

William  Street,  TORONTO,  ONT. 
Also  Babbitt  and  Battery  Zincs. 
Price  list  on  application. 
Wholes.ale  onlv. 


CANADIAN 


Electrical  News 

AND  EnQINEERINQ  JOURNAL 


FOURTEENTH  YEAR. 
No.  3. 


TORONTO  AND   MONTREAL,  MARCH,  i904 


PRICE  10  CENTS 
$1.00  Per  Year. 


El66trl6 

60.,  LIlUllGfl 

TORONTO 


Our  Generators 
are  always  strictly 
up-to-date.  Their 
-sfficiency  over  other 
types  will  pay  your 
dividends. 


Three  Phase  500  H.P.  Revolving  Field  Alternator  for  "  Rope  Drive  " 


LIGHTNING 


ARRESTERS 

To  Protect 

Lines  e^nd  Apparatvis 

All  Reliable  Kinds  For 

Alternatirvg  or  Direct 
Current  Service  5  ^  ^ 


^ANADIAN  ^^ERAL  £lECTRIC 


G 


LIMITED. 


Head  Offices   -   TORONTO,  ONT. 

District  Oflices  : 

MONTREAI.     HALIFAX      OTTAWA       WINNIPIX.  VANCOUVER 


VICTORIA  ROSSLAND 


II. 
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-     CHARLES  BKANDEIS  

.\.  M.  Can.  S.-'C.  C  K.,  A.  M.  Amct.  Insl.  K.K. 

CONSULTING  ENGINEER 

Katimatf  s,  l'laii>  iiiul  Superx  ision  of  llyiliaiilic 
and  Slciiiu  Kleciric  l.i>;ht.  Tower  ami  kailroad 
rUiits.    Specifications,    Keports  Switchboaril 
Dcsis"*,  complete  K\ctory  Iiistnllatioiis,  Ktc. 
Long  liUtaucc  Telephone  Main  6. 
Cable  Address  :  Uraiideis-Moutreal. 

\V  I'.  Code,  Univ  Edition. 
UivcriHJol      Uoiidon  &  Ulobe  Buildiue. 
MONTREAL 

WALLACE  C.  JOHNSON 

M.-.v  S.v  t'.K.     Mc-.ii.  Am.  Sol-.  M.IC. 

CONSULTING  ENGINEER 


Water  Power  Development 
and  Power  Transmission. 

7J4  Noi.c  n.imc  Siirel,  MON  TKEAL,  P.  Q  , 

aiul  NIACARA  FALLS,  N.Y 


R.  S.  KELSCH 

CoiisulUiig  Engineer 

IvOng  Distance  'Phone  Office  and  Residence. 

Cable  Address  "Kelsch 

38  Victoria  Square,  Montreal 
Late  General  Superintendent  and  Engineer  of  the 
Lacbine  Rapids  Hydraulic  &  Land  Co. ,  Ltd. 

Mem.  Am.  lust.  E.  E.  Mem.  Can.  So.  C.  E 

Design  and  Conslniction  of  Transmissions 
Lighting  and  Power  Plants  of  every  description 
Underground  S>  stems,  Conduits,  Estimates,  Re 
ports  and  Arbitrations.  30  years  practical  exper 
lencc. 

ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.   Electric  Railways,  Lighting 
and  Power  Systems. 
Arbitrations,  Reports,  Etc., 


F.  N.  Phillips,  Presiilent. 


Geo.  H.  Olnev  and,  Secretary-Treasurer. 


80  ST.  FRANCOIS  X4VIER  ST. 


MONTREAL 


RODERICK  J.  PARKE 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  CE. 

CONSULTING  ENGINEER 

Electric  Light  and  Power  Plants.   Long  Distance 
Electrical  Power  Transmission.  Steam 
and   Hydraulic  Plants.  Estimates. 
Valuations.   Tests.    Reports  and 
Investigations. 
$3-54  Janes  Building,  Corner  King  and  Yonge 
Streets,  TORONTO. 
Telenhones  /  Office— Long  Distance,  Main  8047. 
^e'«P^°°«^^  t  Residence— North  2204. 

Telegrraphic  address  :  "  Rodparke." 
W.  U.  Code,  Univ.  Edition. 

T.  T.  SIMPSON 

A.  M.  Araer.  Inst.  E.  E., 

Corvsviltirvg  Ervgirveer 

Long  Distance  Phone  Ottawa  1388. 
Design   and  Construction  of  Lighting 
and  Power  Plants  of  every  description. 
Long  Distance  Power  Transmission.  Re- 
ports, Estimates,  Tests,  Specifications. 


OTTftWft. 

55  SparlfS  St. 


DESGHENES 

QUE. 


[  F.  FIK  E 


/V\ONTR&f\b 


TORONTO 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Rubber.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory :   American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 

DYNAMOS  /  MOTOR.S 

New  or  Second  -  Hand,  For  Sale 

Especially  equipped  for  repairs  to   Electrical  Apparatus  of  all  kinds. 

ELECTR.IC  REPAIR  &  CONTRACTING  CO. 

617  (Si  619  Lagauchetiere  Street    -  MONTREAL 

Interrvatiorval  Time  Recording  CompaLrvy, 

manufacturers  of 

Tl/AE  CARD  SYSTEMS 

FOGARTY  BROS.. 

ELECTRICAL   ENGINEERS  AND  CONTRACTORS. 

Quebec  Agents.  IIS  St.  James  Street,  MONTREAL 


ELECTRICAL 

INSTRUMENTS 


Lord  Kelvin's  PoLtervt 

Sole  fflakers-KELYIN  &  JAMES  WHITE  LTD}^^So^^a^&S°- 

Lord  Kelvin's  Electrostatic  Voltmeters 


Are  the 
|j  only 

Reliable 


6"  inch  Switchboard 
Type. 


f  Stand  double  the  minimum  voltage. 
Take  no  current, 
And  have 

No  temperature  error  ; 
I  Dead  -beat  action. 
Are  unaffected  by  stray  fields. 
Right  at  all  times  on 
Direct  or  alternating  circuifs. 


STUART-HOWLAND  CO. 

Have  now  on  hand  ready  for  shipment 

18,000 

BRACKET  ARMS  in  12  different  styles,  and  other  OVERHEAD  AND  POLE 
EQUIPMENT  in  like  proportion.    Also  largest  stock  of 


LIGHTING  and  TELEPHONE  SUPPLIES  in  America. 


BR^NCHE.S  AT 


New  York        Clevela^nd  261-287  DEVONSHIRE  ST.. 

London  Paris  4-5  WINTHROP  SQ., 


}  BOSTON,  MASS. 
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McCormick 

T\jirbin.es 


4,000  H.  P.,  72  ft.  head,  arrang^ed  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Five 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inches  for  their  plant  at  Mechanicsville,  N.  Y. 


S.  Morgan  Smith  Gompany,YorK,pa.,u.s./¥. 

176  FEDERAL  STREET,  BOSTON,  MASS. 

Writ6  lor  cataloQue  i!  contemplalina  purGlia86L0l  Turbine?^ 


vwn 


WIR 


AND  CABLE 


Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


If  Quality,  Promptness  and  Attention  Count  With  You  | 

Write  us  when  next  in  the  Market. 

J.  A.  DAWSON  (SL  CO. 

STREET  RAILWAY  AND  ELECTRICAL  SUPPLIES 

745  Craig  Street,  MONTREAL.  QUE. 

O  Mail  orders  and  inquiries  receive  SPECIAL  ATTENTION.  # 


it 


SAFE  AND  VAULT  WORK 


t 

t 

I 

•» 

> 
> 
> 

0 

t 

> 

> 
•» 

♦ 


For  Head  OfTices  of  Hanks,  Insurance  and  Loan  Companies  and  other 
Monetary,     nd  Security  Companies.     Estimates  and  plans  cheerfully  furnished. 

Send  for  a  Catalogue 

The  Goldie  &  McCuIloch  Co.,  Limited, 

Q-AIvT,  ONTARIO, 


C  A.ISr  AD  A 


We  Make 


WHEELOCK  ENGINES,  IDEAL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS,  OATMEAL  MILL 
MitCHINERV,  FLOUR  MILL  MACHINERY,  WOLF  GYRATORS,  WOOD-WORKING  MACHINERY,  SHINGLE  MACHINERY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION     CLUTCH    COUPLINGS,     FRICTION    CLUTCH     PULLEYS,    SAFES,    VAULTS  AND    VAULT  DOORS. 
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SPARKS. 

riie  c  oinuil  of  North  Toronto,  Ont.,  are  considering-  the 
ijiiestion  of  reinoiiollini;  the  electric  lifjht  plant. 

The  central  ofhce  of  the  New  Hrunswick  Telephone  Company 
at  St.  Stephen,  N.  H.,  was  slightly  damaged  by  tire  on  February 
34th. 

Mr.  W.  Sniiili,  manager  of  the  New  Brunswick  Telephone 
Company,  at  l-'redcricton,  N.  B.  has  recently  been  ill  with  ty- 
phoid fever. 

Mr.  Lewis  Boycr,  solicitor,  of  Montreal,  has  made  application 
for  incorporation  of  the  Canadian  Traction  &  Power  Company,  to 
construct  an  electric  railway  from  Montreal  to  Ottawa. 

It  is  reported  that  the  British  Columbia  Electric  Railway  Com- 
pany, of  N'ancouver,  B.  C,  have  decided  to  postpone  for  the 
present  the  work  of  enlarging  their  power  plant  at  Coldstream. 

The  Spruce  Creek  Power  Company,  Limited,  has  been 
incorporated  under  the  laws  of  British  Columbia,  to  develop 
water  powers  fi  r  the  purpose  of  furnishing  electric  light,  heat  and 
power. 

The  Cedar  Rapids  Manufacturing  and  Power  Company  have 
asked  for  a  Dominion  charter  giving  them  power  to  develop  and 
operate  water  powers  on  the  River  St.  Lawrence,  in  the  County 
of  Soulanges,  Quebec. 

The  Jordan  Light,  Heat  &  Power  Company  is  applying  to 
Parliament  for  authority  to  amalgamate  with  the  Erie  and  Ontario 
Development  Company  under  the  name  of  the  latter  company. 
Mr.  D'Arcy  Scott,  of  Welland,  is  solicitor  for  the  applicants. 

The  Charlotte  County  Telephone  Company,  Limited,  has 
been  incorporated  to  construct  and  operate  a  telephone  system  in 
the  County  of  Charlotte,  N.  B.  The  incorporators  include 
Alessrs.  Frank  W.  Andrews,  J.  E.  Ganong  and  Lewis  S.  Mills, 
ol  St.  Stephen. 

The  Pittsburg  Transformer  Company,  in  commenting  upon 
their  fiscal  year  just  closed,  state  that  it  showed  an  increase 
of  42  per  cent,  over  the  business  of  the  preceeding  year.  They 
claim  that  this  fact  is  the  strongest  argument  they  can  bring 


forth  showing  the  steadily  increasing  popularity  of  their  product. 
Another  interesting  fact  shown  by  the  records  is  that  only  two 
transformers  in  their  entire  output  for  1903  were  burned  out  from 
any  cause  whatever.  When  it  is  considered  how  important 
durability  and  thorough  insulation  are  in  a  transformer,  this  also 
speaks  well  for  the  Pittsburg  Transformer  Company's  product. 


MOONLIGHT  SCHEDULE  FOR  APRIL. 
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ANNOUNCEMENT 


The  Todge  Manufacturing  Co.  of  Toronto,  Limited,  beg  to 
announce  to  their  many  friends  and  customers  in  Eastern  Canada  that 
they  have  opened  up  a 

MONTREAL  BR.ANCH 

for  the  more  ready  distribution  of  their  Standard  Lines  of  Transmis- 
sion Machinery  in  the  East. 


MAIL  ORDERS,  TELEPHONE  ORDERS  AND  WIRE  ORDERS 

addressed  to 

DODGE  MANUFACTURING  COMPANY 

419  St.  James  St.,  MONTREAL.  QUE. 

'Phones  2412,  Main  244-2 
WILL  RECEIVE  OUR  USUAL  PROMPT  ATTENTION. 
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SUNBEAM 


m  HiQUest  Priced  |llGdIl(l6SG6Ill  LflDlD  on  ttie  Canadian  Market 

Quality  in  the  lamp  costs  money  but  is  the 
cheapest  in  the  end  

WRITE    FOR  SAMPLES 


Used 
by  the 
Largest 
Central 
Stations 
in 

Canada 


High 

and 
Low 
Voltages 
Equally 
Satisfactory. 


Send  your  name  for  our  mailing  list,  we  have 
some  good  news  for  you  

TheSiinDeamlnGandesGentLampGo. 

1  of  Canada,  Limited 


General  Onte :  McKinnon  Bulldino.  TORONTO 


Factom  at  St.  GaTtiarlnes. 
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PITTSBURGH  TRANSFORMERS. 
The  Pltisbiirgli  .Transformer  Company  announces  the  fact 
(hat  during  the  past  year  they  have  been  adding'  to  their  facil- 
ilie.s  to  enable  them  to  handle  to  better  advantag-e  their  line  of 
large  transformers  for  power  transmission.  These  transformers 
;ire  supplied  in  sizes  from  50  to  J50  k.  vv.  and  in  voltages  from 
100  up  lo  15,000  volts,  lllustralions  of  these  transformers  will 
he  sent  to  any  parties  iiilereslcd  in  power  transmission.  In 
descriliintr  these  it  may  be  said  that  the  transformers  are  of  the 
shell  tvpe  construction,  containing,  however,  some  new  features 
in  the  way  of  ventilation  spaces  between  the  various  coils  of  the 
windings.  Tr.msformers  are  self-cooling,  oil-insulated,  and  are 
mounted  in  fluted  sheet  steel  tanks.  The  construction  of  the 
tank-:  themselves  appears  to  be  exceedingly  simple  and  of  un- 
usually  good  mechanical  design.    The  sheet  steel  tanks  are 


mounted  on  a  cast  iron  base  and  have  a  cast  iron  top  wiih  a 
12-inch  hand-hole,  enabling  easy  and  thorough  inspection  of  the 
interior.  From  the  illustrations  showing  these,  it  is  easily  seen 
that  these  transformers  embody  the  latest  ideas  in  this  class  of 
construction,  and  it  is  easy  to  understand  the  significance  of  the 
company's  statement  that  they  have  never  yet  lost  by  burn-out, 
from  any  cause  whatever,  a  single  one  of  these  power  trans- 
formers, although  many  thousand  kilowatts  are  in  daily  oper- 
ation. 

SPARKS. 

The  Minnedosa  Electric  Light  &  Power  Company,  of  Minne- 
dosa,  Man.,  have  about  completed  a  new  power  house. 

The  ratepayers  of  Waterloo,  Ont..  recently  carried  a  by-law  to 
bonus  the  Waterloo  &  Wellesley  Electric  Railway  co  the  extent 
of  $4,000. 


ECOMBMICAL 


A  Saving  of 
80  current 
when  small 
filament  is 
used- 


Life  is  four 
times  that 
of  ordinary 
lamp. 


The  Original  and  Only  Practical 

"PULL  STRING"         ¥      A  T^f  19 
TURN   DOWN  M^JTTLL^Kml 

All  Others  arc  Imitations.    "Beware  of  them." 


Kor  Sale  toy 

JOHN  FORMAN, 
MUNDERLOH  &  CO., 

THE  R.  E.  T.  PRINGLE  CO.,  LIMITED, 
J.  A.  DAWSON  &  CO., 
SAYER  ELECTRIC  CO., 
AHEARN  &  SOPER,  LIMITED, 
GARRIOCH,  GODARD  &  CO., 
MECHANICS'  SUPPLY  CO., 
R.  E.  T.  PRINGLE, 

CENTRAL  ELECTRIC  &  SCHOOL  SUPPLY  CO. 
THE  R.  E.  T.  PRIMGLE  CO.,  LIMITED 
JOHN  STARR,  SON  &  CO., 


Montreal. 


Ottawa. 


Quebec. 
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Something  important  about 
Pittsburgh  Transformers- 

We  have  sold  transformers  in  _anada  for  five 
years,  always  through  an  agent-  This  is  long 
enough  to  show  pretty  thoroughly  all  the 
good  or  bad  points  of  this  way  of  selling 
transformers.  So  much  for  what  we  have 
done. 

We  want  to  say  right  now  that  hereafter  we 
shall  solicit  your  business  direct-  We  want 
you  to  send  your  orders  straight  to  us  at 
Pittsburgh- 

Your  orders  will  be  shipped  from  Pittsburgh 
the  day  we  receive  them.  And  in  passing  let 
us  state  that  in  spite  of  our  stock  in  Montreal, 
over  eighty  per  cent,  of  our  Canadian  orders 
have  been  shipped  direct  from  here. 

The  two  important  things  about  this,  our 
new  policy,  are  firstly,  elimination  of  the  delays 
and  mistakes  which  seem  to  be  ingrained  in 
the  agency  plan  ;  and  secondly,  a  price  which 
is  only  possible  by  direct  factory  dealing. 

We  want  your  transformer  ■  orders,  whether 
for  a  single  transformer'or  for  a  dozen. 

Pittsburgh  Transformer  Company, 
Pittsburgh.'jPa. 
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SPARKS. 

An  electric  li>;ht  plant  is  beiiijr  installed  at  Weyburn,  Assini- 
boia. 

The  Ste.  C'lairo  Klectric  Company,  of  Ste.  Claire,  Que.,  has 
been  or^nized  and  g^ranted  a  charter. 

The  Terrebonne  Electric  Railway  Company,  of  Terrebonne, 
Quebec,  has  been  granted  a  charter  of  incorporation. 

The  Cascade  Power  Company,  Limited,  has  been  incorporated 
by  the  British  Columbia  Government,  with  a  capital  of  $50,000. 

Messrs.  W.  J.  O'Leary,  &  Co.,  electrical  contractors,  of 
Montreal,  will  probably  install  an  electric  light  plant  at  Rexton, 
N.  H. 

Mr.  \Vm.  Kager  is  formulating  a  scheme  to  furnish  electric 
power  to  the  villages  of  Morrisburg,  Winchester  and  Chester- 
ville.    The  idea  is  to  enlarge  the  plant  at  Morrisburg. 

The  Ste.  Claire  Electric  Company,  of  St.  Anselme,  Que.,  is 
considering  the  question  of  constructing  an  electric  railway 
through  the  counties  of  Dorchester,  Bellechase  and  Levi. 

Mr.  C.  H.  Rust,  City  Engineer  of  Toronto,  has  reported  that 
an  electric  plant  for  lighting  the  Island  and  (or  furnishing  power 
and  light  to"  the  residents  would  cost  $qo,ooo.  This  would  give 
250  arc  lights  and  2,000  incandescent  lights. 

The  new  Engineering  Department  at  Mount  Allison  University, 
Sackville,  N.  B.,  is  opening  up  favorably.  About  twenty  students 
are  taking  the  course.  A  five  h.  p.  motor,  a  $300  circular  saw, 
and  ten  wood  and  melal  working  lathes  have  been  installed. 

Mr.  James  McDoogall,  C.E.,  has  made  the  final  survey  for 
the  power  dam  and  tunnel  to  be  constructed  in  Erindale,  Peel 
County,  by  Mr.  Joseph  Barrett,  of  Toronto.  The  power  to  be 
developed  is  on  the  Etobicoke  river.  It  is  proposed  to  transmit 
to  Toronto,  the  estimated  expenditure  for  the  work  being  $150,- 
000. 

The  Bell  Telephone  Company  are  about  to  undertake  exten- 
«  ve  improvements  in  the  city  of  Winnipeg.    A  new  building  will 


be  erected  on  Thistle  street  which  will  contain  a  switch-board 
with  accommodation  for  over  10,000  subscribers.  Extensive 
underground  work  in  the  vicinity  of  the  C.  P.  R.  subway  on 
Main  street  will  also  be  undertaken. 

The  city  of  Tacoma,  Washington,  secures  electric  power  at  a 
Very  low  rate.  The  Tacora  Cataract  Company  accepted  a  five 
years'  contract  at  .84  cent  per  kilowatt  hour.  This  rate  was  ob. 
tained  by  reason  of  competition  between  two  companies.  The 
rate  previous  to  the  present  agreement  was  1.62  cent  per  kilo- 
watt hour. 

The  Canadian  Pacific  Railway  Company  are  looking  into  the 
advisability  of  consolidating  their  electric  plants  in  Vancouver, 
B.  C.  At  present  the  central  depot,  the  Vancouver  hotel  and 
opera  house  and  the  shops  and  local  yards  are  each  lighted  by 
separate  plants  driven  by  steam  power.  It  is  probable  that 
arrangements  will  be  made  to  obtain  current  from  the  Vancouver 
Power  Company. 

The  C.  P.  R.  Telegraph  Company  purpose  extending  their 
lines  this  summer  until  they  will  have  in  operation  about  66,000 
miles  of  wire.  An  additional  wire  will  be  strung  from  Toronto  to 
Peterboro  and  one  from  Toronto  to  Windsor.  Another  copper 
wire  will  be  placed  between  Montreal  and  Winnipeg,  which  will 
be  used  as  a  third  duplex  between  these  points,  and  an  additional 
copper  wire  will  be  strung  between  Montreal  and  Que- 
bec. 

The  syndicate  represented  by  E.  W.  Backus,  of  Minneapolis, 
has  finally  concluded  an  agreement  with  ttie  Ontario  Government 
for  the  development  of  the  water  power  on  the  Rainy  River  at 
Fort  Francis,  Ont.  The  agreement  provides  that  the  syndicate 
shall  develop  the  wat6r  power  to  its  full  capacity  and  shall 
render  permanently  available  on  the  Canadian  side  one  half  of 
the  power.  The  development  is  to  ba  completed  by  May  1,1906, 
and  within  nine  months  of  the  date  of  the  agreement  $50,000  is 
to  be  expended.  It  is  estimated  that  16,000  horse  power  can  be 
developed. 


THE  PACKARD  ELECTRIC  CO.  Limited 
St.  Catharines.  ONT 
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FOR  SALE 


1-50  K.W.  S.K.C.  Generator,2cioo-iooo  voUs,8ooo 
alternations,  will  2%  K.W.  IJxciter  and  Station 
Apparatus  complete. 

1-5  II. P.  S.K.C.  Motor,  8000  Alts. ,500  volts, with 
necessary  Transformer  1000-2000-500. 

1-  25  K.W.  R.  K.  Co.  Hi  Polar  D.  C.  Dynamo, 
wound  for  110  volts,  with  slidinfi  ba.se,  pulley, 
brushes,  etc.,  complete. 

2-  i2j^  K.W.  N.  E.  Co.  Manchester  Type  Motor, 
wound  for  250  volts,  with  base  and  pulley  com- 
plete. 

The  above  apparatus  is  all  new  and  can  be 
seen  at  the  Hamilton  Electric  t,ig[ht  &  Cataract 
Power  Co  s.  Catharine  street  station  Hamilton. 
Will  be  sold  en  bloc  or  separately.  For  prices 
and  terms  addre.s$ 

THE  VOLTA  EI.ECTRIC  STORAGE  CO., 
39  James  street  South, 

Hamilton,  Out. 


RECENTl-Y  PUBLISHED 


T+iE  Gf\Nf\Dlf\N  fiflND-BOOK 
OF  STEf\M  f=\ND  BLEGTRIGITY 


170  Pages,  Illustrated 


BY  WILLIAM  THOMPSON 


In  Strong  Cloth  Binding 


I  HE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
the  foundation  principles  of  M.ilheinalics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enabh^  him  to  pursue  his  researches  to  any  further  ex- 
tent. 
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With  or  without  Switches 

W'e  are  now  manufacturing  the  above  lines  and  are  prepared  to  make  prompt  delivery. 

Write  for  further  information 

COLLYER   <a  BROCK 

TelepKorke  M.  1930  1801  Notre  Dame  Street,  MONTREAL 


McGILL  UNIVERSITY,  MONTREAL 

Conr>cs  ill  Civil,  Mechanical  and  Klectiical 
En^ri'iefring ;  Mining  Engineering  and  Metal- 
iirg>-  ;  Chemistry,  Architecture.  Also  full  courses 
in  Arts,  I.aw,  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Cale'i\ilar,  address 

The  Registrar. 
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ANNOUNCEMENT 


Gutmann  Meters 


As  some  of  our  competitors  have  circulated  the  report  that  an 
injunction  had  been  obtained  restraining  the  manufacturers  of  the 
Gutmann  Meter  from  making  these  celebrated  instruments  here,  we 
would  say  that  such  is  not  the  case.  We  have  a  large  stock  on  hand  and  a 
large  shipment  on  the  way  from  our  Canadian  Factory  and  can  ship 
all  orders  immediately  upon  receipt. 

JOHN  FORMAN  ! 
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SUB-STATION  OF  THE  SHAWINIGAN 
WATER  &  POWER  COMPANY. 

The  accompanying^  illustration  shows  the  interior  of 
the  Montreal  sub-station  of  the  Shawinigan  Water  & 
Power  Company,  which  is  entirely  equipped  with  Bullock 
frequency  changers.  It  will  be  noticed  that  there  are 
five  sets  of  frequency  changers,  each  set  consisting  of 
a  1,500  h.  p.,  30  cycle,  synchronous  motor,  direct 
coupled  to  a  1,000  k.  w. ,  60  cycle  generator.  These 


Incandescent  lights  wired  for  1903,  14,194. 

Arc  lights  installed  (mterior)  1902,  45. 

Arc  lights  installed  (interior)  1903,  66. 

Horse  power  in  motors  installed  1902,  259. 

Horse  power  in  motors  installed  1903,  654. 

Mr.  Cambridge  recommends  re-inspection  in  the 
business  district,  as  he  states  that  it  is  frequently  found 
that  the  safety  of  what  was  a  first-class  installation  is 
destroyed  through  the  actions  of  caretakers  and  other 


Bullock  Frequency  Changeks  in  Sub-Station  of  Shawinigan  Water  &  1'ower  Company,  Montreal. 


machines  operate  at  the  end  of  the  90  mile  transmission 
line  from  Shawinigan  Falls  to  Montreal  and  transform 
all  the  30  cycle  power  received  to  60  cycle  current  for 
use  in  the  City  of  Montreal.  These  sets  operate  to- 
gether in  parallel  on  both  the  30  cycle  and  the  60  cycle 
ends,  and  so  successful  is  their  operation  that  no  cross 
currents  whatever  are  indicated  between  the  machines. 


ELECTRICAL  INSTALLATIONS  IN 
WINNIPEG. 

The  annual  report  of  Mr.  F.  H.  Cambridge,  city 
electrician  of  Winnipeg,  Man.,  states  that  the  unpre- 
cedented activity  in  building  during  1903  resulted  in  a 
great  increase  in  the  number  of  electrical  installations, 
the  comparison  with  the  previous  year  being  as  follows: 

Permits  issued  1902,  509. 

Permits  issued  1903,  1,102. 

Incandescent  lights  wired  for  1902,  8,860, 


persons  who  undertake  to  make  repairs  and  install 
additional  lights. 

The  street  lighting  system  was  materially  extended 
during  the  year.  The  original  circuits,  four  in  number, 
were  overloaded  and  were  sub-divided  into  six.  The 
change  in  the  system  of  current  supplyforthenewlamps 
necessitated  the  wiring  of  two  independent  circuits  for 
the  new  alternating  current  system.  The  above  changes 
and  the  wiring  for  the  additional  50  lamps  authorized 
last  year  have  brought  the  mileage  of  wire  used  by  the 
city  from  70  miles  to  98  miles.  The  present  eight  cir- 
cuits have  now  a  capacity  for  400  lamps,  so  that  addi- 
tional lamps  up  to  that  number  can  be  connected  at 
comparatively  low  line  cost. 


There  are  in  use  in  the  town  of  Orilha,  Onl.,  5,313  elei  tric 
lights.  As  the  resiiU  of  a  recent  inveslijjation,  the  Liglit  Oeparl- 
ment  found  many  cases  where  hoiisehoiilers  were  using  a  greater 
number  of  lamps  tlian  they  were  paying  for. 
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THAWING  OF  WATER  PIPES  BY 
ELECTRICITY. 

The  extremely  cold  weatlier  this  winter  has  resulted 
in  many  frozen  water  pipes,  for  the  thawing  of  which 
electricity  has  been  employed  to  a  greater  extent  than 
ever  before.  The  Ottawa  Electric  Company  were  pro- 
bably the  first  in  Canada  to  adopt  electricity  for  this 
purpose.  In  the  winter  of  1898-99  they  conducted  ex- 
periments, particulars  of  which  were  published  in  the 
Electrical  Nkws,  but  which  are  again  reproduced  for 
the  benefit  of  those  desiring  information  on  the  subject. 
A  diagram  showing  the  arrangement  of  the  electrical 
apparatus  is  also  given. 

Mr.  John  Murphy,  superintendent  of  power  house, 
and  Mr.  W.G.  Bradley,  superintendent  of  construction 
for  the  Ottawa  Electric  Company,  along  with  a  repre- 
sentative of  the  City  Engineer,  conducted  the  experi- 
ments in  Ottawa.  Two  Packard  transformers,  type  F, 
made  for  1,000  and  2,000  volts  on  the  primaries,  ratio 
of  transformation  of  one  to  twenty,  125  cycles,  were 
mounted  on  a  sleigh  and  driven  around  where  required. 
It  was  usually  drawn  up  to  the  foot  of  the  pole  and 
primary  wires  carrying  about  1,000  volts  were  brought 
down  to  the  transformers  by  means  of  flexible  wires. 
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The  transformers  were  worked  in  parallel  and  had 
the  connections  so  made  as  to  obtain  a  ratio  of  trans- 
formation of  forty  to  one  so  that  about  25  volts  were 
obtained  on  the  secondary.  With  this  arrangement  it 
was  found  possible  to  do  without  the  reactive  coil  and 
other  means  of  regulation  which  had  been  used  in  the 
first  trials,  so  that  the  pipe-thawing  outfit  consisted 
simply  of  the  two  transformers  above  referred  to  and 
an  ampere  meter  which  was  inserted  on  the  primary, 
there  being  no  portable  instrument  with  large  enough 
range  to  put  on  the  secondary;  a  voltmeter  was  con- 
nected across  the  secondary  coils. 

Following  is  the  data  of  five  trails  which  were  made. 

ist.  Secondary  volts  17,  primary  amperes  8.  Con- 
nections made  from  water  pipe  25  feet  of  lead  pipe 
to  a  hydrant  at  the  door.  Water  flowed  in  three 
minutes  and  came  out  at  full  pressure  in  six  minutes. 

2nd.  Secondary  volts  21,  primary  amperes  5.  Con- 
nections from  water  pipe  in  one  house  through  about 
100  feet  lead  pipe  and  16  feet  5"  iron  pipe  to  water 
tap  in  next  house.  One  of  the  services  only  was  frozen. 
Water  flowed  in  eight  minutes  and  with  full  pressure 
in  len  minutes. 

3rd.  Secondary  volts  22,  primary  amperes  9.  Con- 


nections made  to  water  tap  inside  and  to  iron  main  pipe 
in  the  street,  which  was  reached  by  opening  a  man- 
hole. Current  passed  through  25  feet  ^"  lead  and  4 
feet  of  5"  iron  main.  Water  flowed  freely  in  two  min- 
utes. 

4th.  Secondary  volts  23,  primary  amperes  7.  Con- 
nections made  from  water  tap  in  one  house  through 
about  60  feet  lead  and  24  feet  of  5"  iron  pipe  to  the 
water  taps  in  the  next  house.  Water  flowed  in  one 
minute  and  the  full  pressure  was  on  in  three  minutes. 

5th.  A  lead  pipe  service  between  a  residence  and  a 
stable  being  frozen,  connection  was  made  between  the 
water  taps  in  each  place  and  water  flowed  freely  in  one 
minute.  No  reading  of  current  was  taken  in  this  last 
case. 

By  the  time  the  pipes  completely  thawed  out  the 
water  in  some  parts  of  them  had  become  very  hot.  In 
some  cases  it  was  found  impossible  to  get  any  water 
through  at  all.  This  was  due  to  the  style  of  joints 
made  in  some  of  the  main  iron  pipes  where  there  was 
no  electrical  contact  between  the  different  lengths. 

An  experiment  at  Chatham,  which  was  also  entire- 
ly successful,  was  conducted  by  Mr.  Jones,  Superintend- 
ent of  Waterworks,  by  the  aid  of  current  and  a  trans- 
former of  100  amperes  capacity  supplied  by  the  Gas  and 
Electric  Company.  Using  a  current  of  25  volts,  two 
frozen  hydrants  were  thawed  in  45  minutes. 

Concerning  the  work  done  this  winter  by  the  Ottawa 
Electric  Company,  the  superintendent,  Mr.  A.  A.  Dion, 
writes  as  follows  : 

"  This  year  the  cold  has  been  so  severe  that  the  city 
has  not  been  able  to  cope  with  the  trouble  of  frozen 
pipes  with  the  ordinary  means  at  hand,  such  as  steam 
boilers  mounted  on  sleighs,  etc.  If  the  freezing  has 
extended  Into  the  street  they  can  do  little  and  that  only 
at  great  expense.  The  City  Engineer  having  asked  for 
our  assistance,  we  rigged  one  of  the  company's  express 
sleighs  for  the  purpose  ;  four  transformers  of  5,000 
watts  each  were  put  in  this  sleigh  and  connected  two  in 
series  on  their  primary  side.  The  secondary  connec- 
tions were  such  that  when  the  transformers  were  at- 
tached to  the  line  wires  by  means  of  small  flexible 
rubber  covered  cables,  each  transformer  got  half  the 
primary  voltage  for  which  it  was  made,  and  the  second- 
ary voltage  was  about  25  volts.  The  normal  current 
capacity  of  the  secondaries  as  connected  was  400 
amperes.  We  also  had  a  rheostat  in  series  with  the 
primary  cables  and  an  ammeter.  A  board  about  6  feet 
long  was  set  upright  in  the  sleigh,  on  this  a  shelf  was 
attached  for  the  ammeter  and  a  cross  piece  at  the  top 
carried  two  primary  cut-outs,  to  which  were  attached 
the  cables  to  line  wires.  Two  coils  of  No.  0000  insu- 
lated cable,  each  about  200  feet  long,  were  carried  for 
secondary  connections.  One  connection  from  the 
secondary  of  the  transformers  was  made  to  the  lead 
pipe  inside  the  building  where  water  was  stopped. 
This  connection  was  made  by  means  of  a  brass  clamp 
which  surrounded  the  lead  pipe  without  injuring  it  and 
afforded  sufficient  surface  to  pass  a  large  current  to  the 
lead  pipe  without  burning  it.  The  other  secondary 
lead  was  taken  to  the  next  house  or  to  the  nearest 
hydrant.  Care  was  taken  to  connect  to  the  lead  pipe 
below  the  point  where  the  pipe  was  empty,  because  the 
empty  pipe  would  heat  too  much  with  some  currents 
which  were  used.     The  currents  varied  from  about  90 
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amperes  lo  about  275  and  the  time  occupied  before 
water  would  flow  varied  from  four  minutes  to  three 
hours.  Usually  if  there  is  any  chance  of  success  re- 
sults will  be  seen  in  a  very  few  minutes.  In  some  cases 
we  could  not  get  enough  current  through  to  produce 
any  satisfactory  results.  This  was  attributed  to  bad 
joints  in  the  pipes  causing  unusual  resistance.  Three 
men  went  with  the  outfit,  one  driver  and  two  linemen." 


THE  TORONTO  TECHNICAL  SCHOOL. 

The  growing  demand  for  technical  education  is  em- 
phasized by  the  history  of  the  Toronto  Technical  School. 
This  School  was  organized  in  1891  as  an  Evening 
School,  with  300  students  the  first  year.  Last  year  the 


Toronto  Technical  School. 


attendance  was  1,840.  In  1900  the  School  was  removed 
from  the  old  Wycliffe  Hall  to  the  present  commodious 
building  on  College  Street, opposite  University  Crescent, 
and  a  Day  School  was  added  to  the  Evening  School. 
This  Day  School  will  i^enroll  400  students  in  this,  its 
third  year  of  existence. 

The  School's  work  embraces  six  departments:  Chem- 
istry, Physics,  Mathematics,  Commerce,  Drafting  and 
Industrial  Art,  and  Domestic  Science.  Our  readers  are 
most"  interested  in  the  Physics  Department,  a  few  de- 
dails  of  which  we  give  below  : 

The  evening  classes  in  the  electrical  and  engineering 
courses  of  this  department  are  free  ;  a  small  fee  is 
charged  for  the  day  classes.  In  the  evening  classes— 
in  which  about  200  students  are  registered — the  work 
in  electricity  embraces  a  study  of  the  construc  ion  and 
action  of  batteries,  bells,  telephones,  telegraphs,  lamps, 
meters,  insulators,  etc.;  calculations  as  to  size  of  wire, 
distance,  and  drop  of  potential,  and  as  to  the  magnetic 
circuit  ;  the  action  of  direct  current  dynamos  and 
motors  ;  testing  for  faults  in  machines  and  lines  ;  prac- 
tical problems  in  testing  dynamos  and  motors  and  in 
measuring  currents,  resistance,  losses  by  friction  in 
bearings  and  brushes,  magnetic  pull  of  armature  and 
by  hysteresis  and  eddy  currents  ;  brake  horse  power 
tests  ;  magnetic  leakage  ;  testing  for  short  or  broken 
circuits  ;  capacity  of  condensers,  etc. 

The  day  classes — in  which  about  75  are  registered — 
pursue  the  same  courses  with  greater  minuteness  and 
in  conjunction  with  other  courses  in  mathematics, 
chemistry,  mechanical  drawing,  etc. 

Belonging  to  the  same  department  of  physics  are  the 
Evening  courses  in  heat,  hydrostatics,  the  steam  and 
gas  engine,   mechanics,   and  machine  construction. 


About  225  are  registered  in  one  or  more  of  these 
classes.  The  course  in  heat  embraces  conduction, 
convection,  and  radiation  ;  heating  and  ventilating 
systems  ;  volume,  temperature  and  pressure  in  steam; 
specific  and  latent  heat  with  practical  applications.  The 
course  in  hydrostatics  includes  the  study  of  the  laws  of 
fluids  as  exemplified  in  machinery  such  as  presses, 
syphons,  pumps,  compressors,  brakes.  In  mechanics 
practical  problems  are  given  and  tests  made  in  measur- 
ing stresses  and  strains,  the  strength  of  materials, 
elasticity,  friction,  etc. 

The  course  in  the  steam  engine,  illustrated  by  models 
and  lantern  slides,  deals  with  the  production  of  steam, 
the  mechanism  of  the  engine,  valves  and  valve  gears, 
adjustments,  lap  and  lead,  indicators  and  cards,  revers- 
ing gears,  governors,  compounding,  boilers  and  acces- 
sories, etc.  While  intended  for  all  apprentices,  this 
course  is  specially  fitted  for  young  engineers  desirous 
of  qualifying  for  certificates. 

A  course  in  machine  drawing  and  designing,  includ- 
ing the  proportioning  of  parts,  accompanies  the  above 
courses.  Here  again  Day  classes,  in  which  about  90 
students  have  been  enrolled  this  session,  repeat  with 
greater  minuteness, and  accompanied  by  other  subjects, 
these  Evening  courses. 

It  is  quite  within  the  mark  to  say  that  the  success  of 
the  Technical  School  in  late  years  is  due  in  no  small  de- 
gree to  the  untiring  efforts  of  the  principal,  Dr.  Paken- 
ham,  who  has  the  interest  of  the  School  and  of  technical 
education  deeply  at  heart.  W.  Pakenham,  B.  A., 
D.  Paed.,  was  born  at  Glen  Miller,  Ont.,  and  educated 
at  the  Peterboro  Collegiate  Institute  and  at  Toronto 


Pk.  Pakrnham, 
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University.  He  taught  for  several  years  in  the  Public 
and  High  schools  of  Ontario  and  was  appointed  princi- 
pal of  the  Brockville  Collegiate  Institute  in  1894.  He 
was  Registar  of  the  Education  Department  and  Chair- 
man of  the  Board  of  Examiners  ot  Ontario  in  1897. 
He  has  been  principal  of  the  Toronto  Technical  School 
since  January,  1902. 


It  is  understood  that  John  and  James  Kenned}-,  hydraulic  en- 
gineers, of  Montreal,  who  have  been  engaged  to  submit  a  plan  to 
overcome  the  anchor  ice  difficulty  at  the  Chaudiere  Falls,  Otta- 
wa, will  recommend  that  either  the  present  dam  be  rebuilt  or  an 
entirely  new  one  constructed. 
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ELECTRICALLY  EQUIPPED  PULP  MILL. 

The  Spanish  River  Pulp  and  Paper  Company  have 
just  completed  a  100-ton  ground  wood  pulp  mill 
located  on  the  Spanish  River  at  Kspanola,  Out.  The 
hydraulic  power  development  was  greatly  facilitated  by 
nature's  provision  of  a  natural  fall  of  about  28  feet, 
which  was  developed  to  a  head  of  60  feet  by  the  con- 
struction of  a  concrete  dam  above  the  falls  200  feet 
lont^  on  top  and  50  feet  high.  There  are  concrete  head- 
works  at  the  forebay,  from  which  are  taken  five  lo-foot 
penstocks,  with  provision  for  the  addition  of  another 
penstock.  The  penstocks  are  provided  with  vent  pipes 
at  each  end.  It  was  also  necessarj'  to  run  a  canal 
about  420  feet  long  from  the  pond  to  the  forebay. 
The  accompanying  illustration  shows  the  penstock 
work  in  course  of  construction. 

The  wood  room  machinery  is  electrically  driven  by  a 
250  horse-power  motor.  The  grinders  are  so  arranged 
that  the  power  unit  is  direct  connected,  three  grinders 
being  on  each  side  of  the  unit.  The  power  units  each 
consist  of  a  pair  of  39-inch  horizontal  wheels.  In  the 
wet  machine  room  power  is  also  provided  by  two  39-inch 
horizontal  turbines  direct  connected  to  the  line  shaft. 


View  of  Penstock  Work  for  Spanish  River  Pulp  & 
Paper  Company,  Espanola,  Ont. 

Electrical  power  is  provided  by  one  200  k.w.  and  one 
110  k.w.  Westinghouse  generator  driven  from  the  line 
shaft,  and  a  i6xi6-inch  non-condensing  slide  valve 
engine. 

The  boiler  plant  for  steam  purposes  consists  of  three 
18-foot  2x6o-inch  horizontal  tubular  boilers,  with 
extension  furnaces,  induced  draft  being  used.  Provis- 
ions are  made  for  one  additional  boiler.  In  the  boiler 
house  are  placed  feed  pumps,  heater,  underwriter  fire 
pump,  etc.  The  plant  is  heated  throughout  by  steam 
coils.  The  water  supply  for  process  purposes  is  taken 
from  the  penstock  and  runs  through  a  pressure  filter. 

The  turbine  water  wheels,  head  gates,  racks  and 
sand  gates  were  furnished  by  the  Holyoke  Machine 
Company,  Holyoke,  Mass.  ;  the  steel  plate  penstocks 
and  tubular  boilers  by  the  Jenckes  Machine  Company, 
Sherbrooke,  Que.  ;  penstock  gate  valves  and  slide 
valve  engines  by  the  Waterous  Engine  Works 
Company,  Brantford,  Ont.,  ;  the  electrical  machinery 
by  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, Pittsburg,  Pa.  ;  the  power  transmitting  machin- 
ery by  the  Goldie  &  McCuUoch  Company,  Gait,  Ont.  ; 
hand  power  crane  by  the  Smart-Eby  Machine  Company, 
Hamilton,  Ont. 


THE  ELECTRICAL   TRADES  ASSOCIATION 
OF  CANADA. 

About  two  years  ago  there  was  organized  The 
Electrical  Trades  Association  of  Canada,  Limited,  the 
promoters  being  gentlemen  associated  with  the  electric- 
al industry.  According  to  the  constitution,  the  object 
of  the  association  is  to  promote  a  more  cordial  feeling 


Mr.  W.  V.  Shaw, 
President  Electrical  Trades  Association  of  Canada. 


among  the  members  ;  to  protect  their  mutual  interests  ; 
to  settle  differences  among  its  members  whenever 
possible  ;  to  collect  trade  inforrhation  and  distribute  it 
among  its  members,  and  to  protect  them  from  making 
unsatisfactory  credits. 

The  second  annual  meeting  of  the  association  was 
held  at  the  Windsor  Hotel,  Montreal,  recently,  at 
which  the  following  officers  for  the  ensuing  year  were 
elected  :  President,  William  V.  Shaw  ;  vice-president, 
John  A.    Burns  ;     honorary    secretary-treasurer,  J. 


Mk.  J.  Ai  i.i  sTiNR  Mann, 
Honorary  Secretary-Treasurer  Klectrical  Trades  Association  of  Canada. 

Augustine  Mann  ;  executive  committee,  John  Forman, 
W.  V.  Shaw,  John  A.  Burns,  Edward  Sise,  J.  A.  Daw- 
son, all  of  Montreal. 

The  secretary's  report  showed  that  the  association 
had  been  of  great  benefit  to  its  members,  and  from  it 
we  take  the  following  extracts  : 
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The  New  Year  of  1904  brings  with  it  many  com- 
mercial and  political  revelations,  and  among  the  former 
most  nearly  brought  home  to  us  as  a  body,  may 
be  noted  the  fact  that  the  Electrical  Trades  Association 
of  Canada  is  no  longer  an  experiment  but  an  establish- 
ed institution,  based  on  a  solid  foundation. 

Some  of  the  members  have  taken  greater  advantage 
of  the  association  than  have  others,  and  it  is  needless 
to  say  that  the  former  are  much  more  satisfied  that  they 
are  members  than  are  the  latter.  As  an  illustration  of 
this  last  remark  I  would  point  out  that  one  member  of 
the  association  who  has  used  it  fairly  well  listed  eleven 
delinquents,  representing  $832.31.  Of  these  eleven, 
six  paid  in  full  and  two  paid  something  on  account, 
leaving  three  only  who  are  still  listed,  one  of  whom 
has  gone  out  of  business  but  who  has  furnished  security 
for  payment  of  the  debt,  leaving  out  of  eleven  de- 
linquents reported  only  two  who  have  not  been  reached 
by  the  association,  one  of  whom  is  well  recognized  by 
the  electrical  trade  to  be  "very  poor  pay." 

Up  to  date  I  am  not  able  to  report  any  additional 
members,  but  two  of  the  largest  electrical  concerns  in 
the  city  have  requested  a  copy  of  the  by-laws  and  forms, 
and  will,  undoubtedly,  become  members  within  a  very 
short  time. 

May  I  reiterate  in  closing,  a  statement  which  I  made 
at  the  last  annual  meeting,  namely,  that  the  mem- 
bers of  the  association  do  not  use  it  as  they  should, and 
that  if  they  did  they  would  derive  benefit  from  it  far  in 
excess  of  their  most  sanguine  expectations  which  I 
believe  to  be  the  evidence  of  the  members  who  have 
made  a  diligent  and  proper  use  of  the  association  forms. 


HIGH  SPEED  RAILWAYS  IN  EUROPE, 

Mr.  Charles  Brandeis,  consulting  engineer  of 
Montreal,  who  recently  returned  from  a  business  trip 
to  Europe  in  connection  with  an  electric  railway  and 
lighting  plant  in  China,  states  that  all  the  large  elec- 
trical manufacturing  concerns,  especially  in  Germany, 
claim  to  be  very  busy,  in  spite  of  the  trade  depression 
which  is  known  to  have  existed  there  lor  the  last  few 
years,  but  that  they  get  low  prices  for  their  goods. 
Trade,  however,  seems  to  be  improving.  The  larger 
towns  have  good  electric  car  service,  but  long  distance 
electric  railways  are  hardly  known,  except  in  the 
Swiss  Mountains  and  its  neighborhood  where  water 
power  is  available.  As  the  railways  are  operated  by 
the  Government  there  is  probably  little  prospect  of 
long  distance  electric  railways  being  introduced 
in  the  near  future.  An  interesting  high  speed  electric 
railway  has  been  tried  near  Berlin  on  the  military 
railroad  to  Zossen. 

This  is  an  experimental  three-phase  railway  not  in- 
tended for  public  use,  built  by  a  company  with  the 
assistance  of  the  firms  "Siemens  &  Halske"  and  the 
"Allgemeine  Electricitats  Gesellschaft"  and  supported 
by  the  German  Government.  Through  the  courtesy  of 
the  directors,  Mr.  Brandeis  was  enabled  to  see  the  de- 
tails of  this  system.  On  a  straight  road  the  cars  at- 
tained a  speed  of  130  miles  an  hour, and  around  curves 
of  2000  metres  radius  a  speed  of  100  miles  per  hour. 
The  cars  travel  easy  without  any  evidence  of  danger 
and  thus  the  feasibility  of  high  speed  railways  has  been 
demonstrated.  The  principal  objection  is  the  great 
cost  of  installation  and  maintenance.  It  has  been  esti- 
mated that  such  a  train  service  between  Hamburg  and 


Berlin,  a  distance  of  only  185  miles,   would  entail  an 
expense  of  50  million  dollars. 

The  cars  used  are  pointed  in  front  to  minimize  air 
pressure,  and  the  wires  are  not  overhead,  but  at  side. 
It  was  found  that  overhead  wires  were  not  a  success. 
The  revolving  wheel  is  also  dispensed  with.  Three 
wires  are  used,  and  there  are  two  styles  of  poles.  The 
speed  of  130  miles  is  purely  an  experimental  one,  and 
to  prove  that  it  will  be  quite  safe  to  adopt  a  speed  of 
say  60  miles  an  hour  for  general  traffic. 

Mr.  Brandeis  also  took  occasion  to  make  a  special 
study  in  England  and  Germany  of  water  filtration  plants 
for  the  large  cities.     Sand  filters  are   generally  used, 
by  which  a  high  degree  of  purity  and  sterilization  of 
the  water  is  attained.    At  Berlin  the  volume  of  water 
passing  through  the   sand  is  about   200  gallons  per 
hour  per  square  yard,  with  4  feet  thickness  of  sand  and 
stone.     In  London  the  volume  is  about  280  gallons 
per  hour  per  square  yard,  with  thickness  of  sand  and 
stone  5  feet.    Thi^entails  the  necessity  of  very  large 
filtering  area  at  a  cost  of  about  $17  per  square  yard. 
Sterilization  of  water  on  a  large  scale  is  also  being  done 
electrically  by  means  of  ozone.     Water  containing  39,- 
000  germs  and  more  of  bacillaie  per  cubic  centimetre  is 
sterilized  to  such  an  extent  that  practically  no  germs 
are  left.    The  ozone  does  not  affect  the  water  in  any 
way,  the  latter  remaining  odorless  and  tasteless  as  be- 
fore.   This  system  has  been  installed  in  the  towns  of 
Paderborn  and    Wiesbaden,    the    former    having  a 
capacity   of  11,000  to  13,000  gallons  per  hour,  the 
latter  a  capacity  of  55,000  gallons  per  hour.    The  cost 
of  sterilizing  with     twelve  working   hours  daily  is 
estimated  with  the  cost  of  coal  at  $4  per  ton  as  follows  : 
With  a  plant  capacity  of  45,000  gallons  per  hour,  about 
cents  per  1000  gallons  ;  with  a  plant  capacity  of 
450,000  gallons  per  hour   about   i  cent,   per  1,000 
gallons.    This  includes  four  per  cent,  for  interest  on 
capital  and  three  per  cent,  for  sinking-fund.  With 
water  power  the  cost  would  be  less.     Should  filtration 
be  desirable  to  remove  the  dirt,  then  since  the  germs 
have  been  killed  with  ozone,  this  may  be  done  at  the 
rate  of  1,100  gallons  per  hour  per  square  yard,  which 
is  about  5  times  the  speed  allowed  where  the  sand 
filters  have  to  retain  the  germs  also.    Where  ground  is 
expensive,  this  is,  of  course,   a  very  important  item. 
According  to  Berlin  statistics,  the  average  consumption 
of  water  per  head  of  population  is   100  litres  per  day, 
the  water  being  charged  according  to  consumption  as 
indicated  by  meter.     At  Hamburg  there  are  no  meters 
and  the  average  consumption  runs  as  high  as  200 
litres  per  day  per  head,  showing  the  great   amount  of 
waste. 

CANADLAJSr  MINING  INSTITUTE. 

Among  the  papers  read  at  the  recent  annual  meeting 
of  the  Canadian  Mining  Institute,  held  in  Toronto 
March  2nd,  3rd  and  4th,  were  the  following  :  "  On 
the  Construction  of  Mine  Bulkheads,"  by  William 
Thompson,  Rossland,  B.  C;  "Exhaust  Steam  Boiler 
Feed  Water  Heaters  "  and  "  Hot  Water  Pumps  and 
Pumping,"  by  W.  D.  L.  Hardie,  Lethbridge,  N.W.T. 


The  ratepayers  of  Edmonton,    N.  W.  T.,  liave  endorsed  the 
agreement  entered  into  between  the  Town  Coiiucil  and  Mr.  W 
G.  Tretheway,  of  Montreal,  by  which  the  latter  undertakes  to 
build  an  electric  railway  m  Kdmonton.     Mr.   Thetheway  agrees 
to  build  nine  miles  of  road. 
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The  last  few  months  have  been 
way  System.  "'^^  ''terature  on  the  alter- 
nating motor  for  traction  pur- 
po.ses,  such  as  descriptions  of  the  experiments  made 
in  Germany  on  extremely  high  speeds,  and  by  Finzi  in 
Italy  and  the  Westinghouse  Company  on  this  continent 
on  the  single  phase  type,  one  of  the  latest  and  most 
interesting  contributions  being  a  sketch  of  the  system 
devised  by  Mr.  B.  J.  Arnold,  and  with  which  he  has 
been  experimenting  for  some  time.  Briefly  stated,  the 
design  einbraces  a  multiphase  or  single  phase  motor, 
preferably  the  latter,  geared  to  the  car  axle  in  a  some- 
what similar  manner  to  direct  current  practice,  this 
motor  being  designed  of  a  size  sufficient  to  supply  not 
the  maximum  but  only  the  average  requirements  of 
the  car.  Further,  by  means  of  the  special  appliances 
provided,  it  operates  with  the  rotor  and  stator  mov- 
ing at  an  approximately  constant  speed  with  relation 
to  each  other,  the  load  on  the  motor  being  always 
the  same,  the  machine  therefor  operating  all  the  time 
at  its  maximum  efficiency.  This  extremely  novel  and 
most  desirable  result  is  attained  by  the  following  in- 
genious arrangement,  viz  :  The  armature  or  rotor  is 
geared  to  the  car  axle  in  the  ordinary  way,  in  addition 
being  connected  to  an  air  compressor  cylinder  by 
means  of  a  crank  rod  and  pin,  the  latter  mounted  on 
one  face  ot  the  pinion.  The  field,  orj^stator,  instead 
of  being  rigid,  as  in  the  ordinary  construction,  is  also 
free  to  turn,  and  is  connected  in  a  similar  manner  to 
another  air  cylinder.  In  addition  to  the  foregoing,  air 
storage  tanks  are  provided,  together  with  the  valve 
mechanism  necessary  to  make  the  compressors  re- 
versible, so  that  either  or  both  can  be  worked  at  will 
as  either  engines  or  compressors.  From  this  it  will  at 
once  be  seen  that  from  the  normal  condition  of  the 
rotor  revolving,  the  field  being  stationary,  the  car  then 
operating  at  what  might  be  called  synchronous  or 
standard  speed,  it  can  be  run  above  this  speed  by 
driving  the  field  backwards  by  means  of  its  cylinder 
working  as  an  engine,  supplied  from  the  storage  tanks, 
with  or  without  engine  help  from  the  armature  cylinder, 
or  on  the  other  hand  can  be  brought  to  a  standstill  by 
so  manipulating  the  valves  as  to  completely  throttle  the 
cylinder  attached  to  the  rotor,  the  other  then  acting 
purely  as  a  compressor,  delivering  its  product  to 
the  storage  tanks. 


Toronto.  Ont 
Waterloo,  Ont. 

Toronto,  Ont. 

Toronto,  Ont. 
Hamilton,  Ont. 
Brantfori,  Ont. 


In  its  experimental  stages  the  system  appears  to 
present  inany  advantages.  For  instance,  the  control 
being  purely  pneumatic  the  speed  graduation  is  of 
necessity  infinitely  fine,  and  attained  with  the  minimun 
of  apparatus.  There  being  none  of  the  motor  circuits 
opened  at  any  time,  this  may  be  of  the  simplest  possible 
construction,  and  wound  for  any  suitable  voltage, 
besides  being  of  comparatively  small  size,  seeing  that 
it  is  designed  for  average  instead  ot  maximum  require- 
ments, the  difference  being  supplied  by  the  stored  air. 
Braking  is  accomplished  with  the  maximum  of  effi- 
ciency, seeing  that  all  that  has  to  be  done  is  to  turn  the 
rotor  cylinder  into  a  compressor.  The  car  can  be 
operated  for  a  limited  time  without  potential  on  the 
line,  the  air  storage  being  sufficient  to  supply  it 
for  a  short  period.  This  feature  would  be  extremely 
useful  when  switching,  or  during  temporary  inter- 
ruptions to  the  power  service.  Another  most  valuable 
point  is  that  the  load  being  constant  on  the  motors,  it 
must  also  be  constant  at  the  power  house,  a  matter 
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which  has  only  to  be  mentioned  to  be  appreciated. 
Altogether,  the  scheme  presents  many  features  which 
appear  to  be  most  attractive,  and  therefore  further 
experiments  will  be  awaited  with  great  interest.  These 
were  in  progress  on  a  road  running  from  Lansing 
to  St.  John's,  Mich.,  but  were  unfortunately  interrupt- 
ed by  a  fire  which  destroyed  the  first  equipment. 


In  these  days  when  heavy  electric 

Street  Ca.r  ^,^^5  ^^^^  high  speeds  are  rather 

BrsLkes.  ^ 

the  rule  than  the  exception,  the 

ability  to  make  a  quick  stop  is  a  prime  requisite  of  the 

equipment.     Not  only  is  this  necessary  when  working 

to  a  schedule,  that  is  under  traffic  conditions,  but  also 

in  cases  of  emergency,  when  its  presence  may,   and  in 

many  cases  does,  prevent  what  would  otherwise  be  a 

bad  wreck.    This  means  that  the  day  of  the  ordinary 

hand  brake  is  past  and  over  for  this  class  of  work,  even 

if  that  device  has  not  already  gone  beyond  its  legitimate 

bounds  in  city  service.    That  this  is  true  will  at  once  be 

evident  when  one  compares  the  best  stop  it  will  enable 

one  to  make  with  the  average  results  from  a  power 

equipment  ;  the  difference  in  favor  of   the  latter  is 

enormous,  even  when  the  schedule  alone  is  considered, 

omitting  entirely  the  greater  freedom  from  accidents. 

Once  given  the  field  for  any  device  it  does  not  take 
long  to  produce  various  designs  each  of  which  it  is 
claimed  is  a  satisfactory  and  final  solution  of  the 
problem,  and  so  we  find  that  for  many  years  there  have 
been  on  the  market  power  brakes  for  electric  cars,  the 
two  most  prominent  types  being  operated  one  by 
compressed  air,  the  other  by  electricity.  Besides  these 
there  is  that  class  sometimes  known  as  momentum 
brakes,  or  that  type  utilizing  the  energy  of  the  moving 
car,  through  suitable  mechanical  connections,  as  the 
actuating  force  of  the  brake  mechanism.  In  addition 
to  these  the  early  days  of  steam  railroading  witnessed 
the  introduction  of  a  spring  actuated  form,  the  novel 
feature  of  which  was  a  spring  spiralled  round  each 
brake  mast  and  set  by  the  brakeman,  a  cord  running 
through  the  train  to  the  engine  allowing  the  driver  to 
simultaneously  trip  all  the  springs,  which  then  wound 
up  the  brake  chains. 

In  air  brake  work  there  are  two  distinct  methods  of 
working,  straight  and  automatic.  The  main  feature 
of  the  latter  consists  of  means  whereoy  any  leak  in  the 
piping  or  break  in  the  train  will  set  the  shoes,  whence 
the  name  automatic.  In  other  words,  the  brakes 
are  set  by  decreasing  the  pressure  in  the  train  pipe, 
instead  of  increasing  it,  as  would  at  first  sight  appear 
to  be  the  logical  method.  This  result  is,  of  course,  not 
obtained  without  increased  cost  and  greater  compli- 
cation, but  nevertheless  it  was  the  type  quite  frequent- 
ly selected  when  air  brakes  were  first  supplied  to 
electric  cars.  Experience  showed,  however,  that  the 
disadvantages  far  outweighed  the  benefits,  and  con- 
sequently the  majority  of  air  braked  electric  cars  are 
now  being  put  in  with  straight  air,  which  as  the  name 
implies,  acts  simply  by  letting  air  from  the  reservoir 
through  the  train  pipe  into  the  car  cylinder. 

In  the  matter  of  supplying  the  requisite  air  pressure 
there  are  also  two  distinct  practices,  one  to  put  a  small 
motor  and  air  pump  in  each  car,  controlled  by  an 
automatic  governor,  and  running  only  when  the  pressure 
goes  below  a  certain  pre-determined  limit,  the  other  a 


central  energy  or  storage  system,  in  which  all  the 
compressing  is  done  by  one  or  two  larger  and  station- 
ary equipments,  located  at  points  adjacent  to  the  track. 
The  individual  system  is  ideal  in  theory,  and  at  first 
was  practically  the  only  one  used;  to-day  it  is  being 
hard  pressed  by  the  other  type,  which,  owing  to  its 
lesser  first  cost  and  maintenance  accounts,  besides  its 
increased  efficiency  and  reliability,  will  in  all  probability 
supersede  the  former  for  all  but  the  longest  runs. 

The  electric  brake  has  been  developed  very  satis- 
factorily in  that  form  wherein  current  from  the  motors 
operating  as  generators  is  used  to  energize  a  magnetic 
clutch,  one  member  of  which  is  stationary  on  the  motor 
frame,  the  other  revolving  with  the  axle.  This  is  the 
system  adopted  by  the  General  Electric  Company,  the 
Westinghouse  interests  having  lately  developed  an 
electric  track  brake,  the  main  features  of  which  are 
that,  unlike  other  brakes  of  this  class,  the  pressure 
available  from  the  friction  between  the  rail  and  shoe  is 
used  to  set  other  shoes  against  the  wheels, thus  obtaining 
extra  braking  efficiency.  At  the  same  time  nothing  is  lost 
by  the  reduction  of  the  weight  on  the  wheels,  as  in  most 
mechanical  track  brakes,  this  if  anything  being  in- 
creased, as  the  shoes  are  magnetically  attracted  to  the 
rail.  Current  for  operation  is  obtained  by  running  the 
motors  as  generators,  the  same  source  of  power  being 
utilized  to  heat  the  car  if  desired.  In  both  systems  the 
braking  action  is  obtained  by  a  backward  motion  of  the 
main  car  controller. 


The  momentum  type  consists  in  the  main  of  a  friction 
clutch,  operated  by  the  motorman,  which,  when  closed, 
winds  up  the  brake  chain  onto  a  drum.  The  idea  of 
utilizing  the  energy  stored  in  the  moving  car,  and 
which  would  otherwise  be  wasted,  as  the  means  of 
actuating  the  brake  mechanism  is  of  course  ideal. 
Whether  or  no  the  mechanical  method  of  transmission 
is  the  better  one,  as  compared  with  the  electric,  remains 
yet  to  be  proved. 


EMPLOYEES'  BANQUET. 

The  employees  of  the  Toronto  Electric  Light  Com- 
pany held  a  banquet  in  St.  George's  Hall  on  Tuesday 
evening,  March  8th,  when  about  two  hundred  sat 
down  to  dinner.  The  assembly  room  was  beautifully 
decorated  with  colored  lights  and  bunting,  with  the 
initial  letters  of  the  company  prominently  displayed 
over  the  head  of  the  table.  The  toasts  included  "The 
King."  "  Our  Guest,"  responded  to  by  Mr.  J.  J. 
Wright,  manager,  and  Mr.  W.  A.  Martin,  secretary 
of  the  company  ;  "  The  Operating  Department,"  by 
R.  G.  Black,  Mosely  and  Thomas  Wright  ;  "The 
Office  Staff,"  by  H.  Amos,  and  "  The  Ladies,"  by 
Herb.  Terry.  The  committee  in  charge  was  made  up 
of  Messrs.  William  Corrigan,  chairman  ;  W.  II.  Bliz- 
zard, secretary-treasurer  ;  F.  W.  Newton,  James 
Tetley,  Wm.  Froud  and  H.  E.  Terry. 


Messrs.  A.  R.  McDonald,  broker,  Thomas  Migner,  manufac- 
terer,  Charles  Berg-evin,  pentleman,  all  of  the  city  of  Ouebec, 
and  others,  have  asked  for  the  incorporation  of  the  Quebec  Elec- 
tric Company,  to  install  an  hydraulic  electric  plant  on  the  St. 
Fereol  Seven  Falls,  on  River  Ste.  Anne,  in  the  County  of  Moni- 
morency,  and  to  build  an  electric  railway  from  Seven  Falls  to  the 
City  of  Quebec. 
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SAFEGUARDS   AND  REGULATIONS  IN 
OPERATION   OF  OVERHEAD 
DISTRIBUTING  SYSTEMS.* 

Bv  W.  C  L.  Eli;in. 

The  distribuling  system  can  be  considered  as  one  ot 
the  integ^ral  portions  of  a  power  plant  and  it  should 
receive  as  careful  attention  as  either  the  steam  plant, 
hydraulic  plant,  or  the  electrical  plant  in  the  generating 
station  or  sub-station.  In  tact,  it  would  appear  that 
the  transmission  system  has' to  meet  more  severe 
conditions  than  any  other  part  of  the  entire  plant,  so 
that  the  safety  and  reliability  of  the  service  depends 
largely  upon  the  amount  of  forethought  given  to  the 
plans  and  to  the  selection  of  material. 

When  it  is  considered  that  an  overhead  dirtributing 
system  is  subjected  to  many  varied  conditions,  such  as 
the  weather,  extreme  changes  of  temperature,  extra- 
ordinary storms,  interference  from  other  lines,  inter- 
ference by  building  operations,  excavations,  fires  and 
other  casualities,  and  sometimes  a  wilful  interference 
by  the  public  (not  to  overlook  the  small  boy  with  a 
stone),  it  should  be  readily  appreciated  that  all  of  these 
varying  conditions  must  be  considered  in  the  con- 
struction of  the  line.  There  are  two  divisions  of 
conditions  :  First,  the  mechanical  or  structural  features, 
and  secondly,  the  electrical  features. 

The  first  group  will  include  the  study  of  the  territory 
in  which  the  line  is  to  be  run,  width  of  streets,  kind  of 
buildings,  height  of  buildings  ;  other  distributing 
systems,  possibilities  of  interference  with  these  systems; 
amount  of  power  to  be  transmitted,  and  whether  the 
system  consists  of  a  simple  power  transmission  circuit 
or  one  complicated  with  distributing  mains  covering 
the  larger  part  of  the  territory  occupied  by  the  trans- 
mission system. 

Also  to  be  considered  are  the  weather  conditions  ; 
wind  storms,  rain  storms,  sleet  storms,  snow  storms, 
lightning  storms,  and  changes  in  temperature  from 
summer  to  winter.  The  method  of  erecting  the 
conductors  so  that  they  can  be  properly  repaired  or 
additions  made  without  endangering  the  lives  of  the 
men  engaged  in  this  work  must  be  carefully  planned. 
Unless  these  various  points  are  all  considered  in  the 
construction  of  tha  lines,  no  rules  or  safeguards  for 
their  operation  will  be  of  material  benefit. 

The  second  group  includes  the  electrical  require- 
ments ;  the  conductors,  the  insulating  method  of 
support,  and  the  means  provided  to  take  care  of  any 
undue  disturbances  due  to  lightning  or  other  causes  on 
the  line,  such  as  lightning  arresters,  fuses,  switches,  etc. 

SPECIFICATIONS  FOR  MATERIAL  TO  BE  USED. 

All  of  the  material  entering  into  the  construction  ot 
a  transmission  system  should  be  ordered  under  speci- 
fications which  shall  clearly  set  forth  the  character  of 
the  material  to  be  used  and  also  that  all  of  the  material 
will  be  inspected  before  it  is  used  on  the  work,  and 
that  tests  will  be  made  of  samples  of  all  materia  fur- 
nished.  The  more  general  requirements  are  as  follows: 

Poles. — Poles  should  be  as  short  as  possible  to  meet 
the  conditions  and  preferably  made  of  good  sound 
chestnut.  Southern  cedar  and  pine  poles  are  some- 
times used  when  chestnut  is  not  obtainable.  It  may 
also  be  necessary  to  use  iron  poles  under  certain  con- 
ditions ;  but  iron  poles  are  to  be  avoided,  principally 
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on  account  of  danger  to  linemen  and  also  to  the  short 
life  of  the  pole,  due  to  rusting.  The  pole  should  be 
roofed  at  the  top  to  form  a  right  angle,  and  gained  to 
form  a  flat  ot  about  5  inches  for  the  attachment  of  the 
cross-arms. 

All  poles,  upon  which  are  located  devices  requiring 
regular  inspection,  should  be  provided  with  steps  in 
order  to  facilitate  this  work.  Spacing  of  the  poles 
should  be  carefully  considered  and  should  not  exceed 
from  40  to  45  yards.  End  and  corner  poles  should  be 
braced,  and  at  least  every  tenth  pole  throughout  the 
line  should  be  guyed  with  }^-]nch  or  ^-inch  standard 
galvanized  wire.  Regular  inspections,  at  least  annually, 
should  be  made  ot  the  conditions  of  the  poles,  which  is 
most  readily  determined  by  examination  at  the  base  of 
the  pole.  When  poles  are  used  as  junction  poles,  that 
is,  when  lines  are  run  at  right  angles  and  attached  to 
the  same  pole,  special  care  is  necessary.  A  separate 
drawing  should  be  made  of  all  such  poles,  showing  the 
arrangement  of  the  wires — keeping  in  mind  the  simplest 
possible  arrangement — as  a  protection  for  the  men  who 
climb  these  poles.  Switch-boxes,  fuses,  lightning- 
arresters  or  transformers  should  not  be  attached  to  such 
poles  but  on  the  first  pole  removed  from  the  junction 
pole.  Junction-poles  can  frequently  be  avoided  by  the 
use  of  two  poles  making  a  "Y"  connection  of  the  line. 
By  this  arrangement  the  connections  are  very  materially 
simplified. 

Cross-arms. — Cross-arms  should  be  spaced  at  least 
24  inches  between  centers,  the  top  of  the  first  arm 
being  one  foot  from  the  top  of  the  pole. 

Braces. — Braces  should  be  made  of  galvanized  iron 
not  less  than  ij4.  ^  3/16  inches  thick  and  about  28 
inches  long. 

Pins. — The  pins  should  be  made  of  locust  wood  well 
boiled  in  linseed  oil,  and  are  perferable  for  voltages  of 
5,000  volts  and  under.  For  higher  voltages  pins 
should  receive  special  consideration. 

Insulators. — The  insulator  on  the  pole  line  fulfils 
two  functions,  viz.:  the  mechanical  support  of  the  line, 
and  the  insulation.  As  these  conditions  vary  over  a 
wide  range,  they  must  be  considered  for  each  condition. 
This  is  especially  so  for  voltages  of  10,000  volts  and 
over.  The  two  materials  of  which  insulators  are 
usually  made  are  glass  and  porcelain.  The  glass  in- 
sulator is  more  uniform  in  quality  of  material  than  the 
porcelain,  so  thai  for  lower  voltages  glass  insulators 
are  recommended.  For  higher  voltages  porcelain  in- 
sulators are  preferred,  for  the  following  reasons  : 
Greater  mechanical  strength,  better  insulating  quali- 
ties, and  greater  ability  to  withstand  severe  weather 
conditions. 

Insulators  of  high  voltages  shouble  be  made  up  of  a 
number  of  insulators  cemented  together  so  as  to  obtain 
more  uniform  insulation  and  to  increase  the  factor  of 
safety  from  defective  manufacture.  Before  being  used, 
each  insulator  for  high  tension  work  should  be  tested 
at  voltages  in  excess  of  the  operating  voltage. 

The  method  of  attaching  the  conductor  to  the  insu- 
lator should  be  carefully  considered  :  First,  to  see  that 
the  wires  can  be  properly  fastened  to  the  insulator,  and 
secondly,  to  see  that  the  strain  is  transmitted  without 
a  twisting  or  bending  strain  in  the  insulator  ;  the  only 
strain  permitted  should  be  in  compression. 

The  method  of  distributing  the  wires  on  the  pole  lines 
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depends  on  the  number  and  character  of  the  various 
circuits  to  be  installed.  For  all  voltages  below  6,000 
volts,  the  wire  should  be  brought  out  of  the  station 
through  long  porcelain  tubes,  properly  supported  ;  the 
various  circuits  being  grouped  together  but  well  spaced, 
and  preferably  being  distributed  in  a  single,  or  not 
more  than  a  double  row  of  wires.  This  fan  effect 
allows  the  circuit  to  be  distributed  to  the  poles  without 
any  undue  bunching,  thus  making  each  circuit  easily 
distinguishable. 

The  top  gain  of  all  poles  should 
that  guard-wires  can  be  placed  at 
line,  should  they  be  required, 
circuits  which  are  alive  24  hours  per  day  should  be 
placed  on  the  top  arm  ;  that  is,  the  trunk  lines  should 
occupy  the  position  where  there  will  be  the  least 
liability  of  coming  into  contact  with  the  other  wires  or 
with  the  men  working  on  the  poles.  All  other 
circuits  should  be  placed  below  series  arc  circuits 
occupying  the  lower  arms,  the  distributing  series  circuit 
being  placed  on  the  house  of  the  lower  arms  on  an  outer 
pill  occupied  by  such  circuits.  The  bottom  cross-arm 
should  be  used  for  such  secondary  circuits  or  low- 
tension  lines  as  may  be  required.     Space  should  always 


be  left  vacant  so 
any  point  on  the 
The  transmission 


the  station  to  protect  both  lines.  When  small  branch 
circuits  are  desired,  place  such  fuse-boxes.  These 
preferably  should  be  an  enclosed  fuse  of  the 
cartridge  type  mounted  on  a  porcelain  base,  the  whole 
enclosed  in  a  fireproof  and  waterproof  compartment. 
This  is  usually  an  iron  box  with  a  cover  and  rubber 
gasket,  clamped  so  as  to  make  it  water-tight. 

Lightning  Arresters. — Lightning  arresters  should 
be  installed  at  both  ends  of  the  line,  in  the  station  and 
sub-station,  on  each  conductor.  Special  care  should 
be  used  in  their  installation,  and  provision  made  that 
in  the  event  of  a  break-down  of  the  lightning  arrester, 
current  may  be  interrupted  by  means  of  a  circuic- 
breaking  device. 

Series  Arc  Loop  Cut-Outs. — These  should  consist 
of  a  mechanically  operated  switch  which  closes  the  cir- 
cuit at  the  point  of  the  loop  and  disconnects  the  loop 
from  the  main  line.  For  the  use  of  constant  potential 
circuits,  there  may  be  either  a  fuse-box  provided  with 
solid  catches  or  fuses  depending  on  the  conditions. 
All  of  these  devices  being  enclosed  in  fire  and  water- 
proof cases. 

Before  considering  the  actions  of  the  safety-devices, 
it  is  necessary,  first,  to  examine  the  faults  which  may 
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be  provided  for  an  extra  arm  on  the  pole  for  the 
erection  of  a  transformer.  Protective  devices  for  each 
circuit  may  be  classified  as  follows  :  Circuit-breaker, 
fuses  for  branch  circuits,  and  lightning-arresters.  Also 
indicating  instruments  as  follows  :  Voltmeter,  ammeter 
or  wattmeter,  and  ground-detectors. 

In  the  arrangement  of  the  protective  devices,  it  is 
desirable  to  locate  as  many  of  these  as  possible  in  the 
station  or  sub-station,  for  the  reason  that  they  are  more 
readily  inspected  and  kept  in  perfect  working  order, 
which  insures  the  fulfilling  of  their  functions  when  re- 
quired. All  circuits  of  200  k.  w.  capacity  or  over 
should  be  protected  by  means  of  oil  circuit-br;akers  in 
preference  to  fuses,  on  all  voltages  over  1,000  volts. 
These  circuit  breakers  should  be  attached  to  both  ends 
of  the  line,  when  two  or  more  feeders  are  used  and 
connected  to  the  same  bus  ;  and  there  should  be  no 
other  circuit-breaker  or  fuses  which  are  automatic  in 
action  placed  at  any  other  part  of  the  line.  Small 
branch-circuits  may  be  tiij<en  care  of  when  necessary 
by  fuse-boxes,  placed  upon  the  first  pole  of  the  branch 
circuit.  These  fuse  boxes,  however,  should  be  avoided 
whenever  possible.  This  can  be  accomplished  by 
making  a  branch  circuit  about  the  same  as  the  main 
circuit,  depending  entirely  upon  the  circuit-breaker  in 


develop  and  the  functions  which  the  safety  devices  are 
required  to  fulfill.  In  the  condition  of  a  wire  parting  is 
first  considered,  we  have  first  the  liability  of  the  wire 
coming  in  contact  with  some  of  the  other  circuits  ; 
secondly,  its  liability  to  fall  into  the  street,  and  thirdly, 
its  remaining  suspended  clear  of  all  circuits  and  the 
ground. 

The  first  condition  :  The  effect  of  coming  in  contact 
with  other  wires,  would  immediately  raise  the  voltage 
to  the  more  powerful  of  the  two  circuits,  so  it  is  evi- 
dent that  the  insulation  of  the  other  circuit  must 
either  be  as  good  or  there  will  be  a  liability  of  the 
insulation  breaking  down  at  some  point  on  the  weaker 
circuit.  This  will  first  be  detected  at  the  station  by 
showing  that  the  load  is  dropped  from  this  circuit  ; 
and  it  demonstrates  that  the  insulation  of  all  circuits 
must  be  the  same  when  placed  on  the  same  pole- 
line,  unless  means  are  provided  to  take  off  ex- 
traordinary high  voltages.  This  can  be  done  by  placing 
spark-gaps,  which  will  relieve  the  high-tension  from 
any  low-tension  circuits,  or  by  grounding  a  point  on 
the  lower-tension  circuits. 

Wires  falling  on  the  ground  will  indicate  immediate- 
ly in  the  station  on  the  ground-detector  that  there  is  a 
ground  on   that  circuit,    and  instructions  should  be 
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g^iven  that  as  soon  as  a  yroiuul  sliows  011  tlie  circuit 
and  the  circuit  is  uot  carryiiig^  the  load,  to  disconnect  it 

The  third  condition  will  indicate  in  the  station  that 
the  load  is  dropped  and  will  not  show  a  ground.  The 
circviit  should  be  cut  off  in  this  case  also,  and  inspect- 
ors sent  out  to  look  after  the  trouble. 

Fourthlv,  if  a  wire  breaks  and  falls,  crossings  other 
wires  of  the  same  circuit,  this  will  cause  a  rush  ot 
current  on  constant-potential  circuit  and  immediately 
open  the  circuit-breaker.  In  the  series  arc-circuit  it 
will  cut  out  a  portion  of  the  circuit  which  will  be  in- 
dicated on  the  voltmeter,  showing  the  necessity  of 
regular  Voltmeter  readings  on  such  circuits. 

In  rBKFERE.N'CE  WITH  Other  VVires  Falling  or 
Coming  in  Coniact  with  the  Power-Circuits. — 
If  these  wires  cross  the  power-circuit  and  drop  loosely 
on  them,  the  eflfect  will  be  to  short-circuit  the  power- 
circuit  on  constant-potential  circuits  ;  the  defect  de- 
velops immediately.  The  wires  either  burn  ofT  or  an 
arc  may  be  established  which  will  burn  off"  the 
power-circuit,  breaking  the  wires  and  the  connec- 
tion. The  provision  should  be  as  the  conditions 
shown  for  the  breaking  of  a  wire.  A  single  wire  may 
merely  come  in  contact  with  one  wire  ot  a  constant- 
potential  circuit  and  assume  the  same  voltage  as  that 
circuit  ;  there  will  be  no  way  of  determining  this  at 
either  the  station  or  the  sub-station,  unless  that 
wire  was  grounded  and  the  ground  indicated  on  the 
ground  detectors.  In  the  event'  of  this  falling  wire 
coming  in  contact  with  both  sides  of  the  series  arc- 
circuit,  a  portion  ot  the  circuit  will  be  put  out  and 
indicated  on  the  voltmeter  at  the  station.  Should  it 
come  in  contact  with  only  one  wire  ot  the  circuit  no 
indication  will  be  made  at  the  station  unless  the  wire 
be  grounded.  For  this  reason  inspection  should  be 
made  and  all  such  wires  changed  so  as  to  come  be- 
low the  power-circuit  and  not  above  it.  This  also 
demonstrates  the  necessity  of  placing  protective-de- 
vices on  foreign  wires  which  may  come  in  contact  with 
power-circuits. 

Lightning-Storms. — The  installing  of  efficient  light- 
ning-arresters as  specified  may  protect  the  apparatus  at 
both  the  generating  station  and  sub-station,  but  fail  to 
protect  apparatus  at  intervening  points, particularly  the 
transformers.  It  is  possible  that  lightning  may  jump 
from  primary  to  secondary  of  transformers  during  a 
severe  storm.  This  would  be  indicated  by  the  primary 
fuse  blowing  in  the  transformer,  and  after  the  blowing 
of  the  fuse  from  this  cause,  tests  should  be  made  of  the 
transformer  as  follows  : 

It  is  essential  that  when  a  primary  fuse  on  a  trans- 
former is  blown  through  any  cause,  the  secondaries 
should  be  disconnected  from  the  transformer,  and  the 
latter  tested  to  full-line  voltage  between  the  primary 
and  secondary  coils,  so  as  to  determine  that  there  is  no 
breakdown  in  the  insulation  between  these  coils. 

There  are  two  methods  by  which  these  tests  may  be 
readily  made  by  the  linemen  without  removing  the 
transformer:  First,  take  from  the  station  a  600-watt 
transformer,  connect  its  primary  for  the  line-voltage 
and  its  secondaries  for  100  watts,  and  connect  a  50-volt 
lamp  across  the  latter.  Attach  one  primary  lead  of  this 
test-transformer  to  one  secondary  wire  of  the  line- 
transformer,  and  place  one-ampere  fuses  in  the 
primary  cut-outs  protecting  the  line  transformer. 
Now      connect      the      other      primary       lead  of 


the  test-transformer,  first  to  one  and  then  to  the  other 
of  the  main  primary  lines.  If  the  50-volt  lamp  filament 
becomes  red,  the  line-transformer  is  defective,  and 
should  be  returned  to  the  station.  Second  method:  If 
impossible  to  use  the  first  method,  proceed  as  follows: 
Attach  a  short  piece  of  heavily-insulated  rubber  wire  to 
one  of  the  secondary  wires  leading  from  the  trans- 
former. Then  place  one-ampere  fuses  in  the  cut-outs, 
and  connect  the  specially  insulated  rubber  wire  first  to 
one  and  then  the  other  of  the  main  primary  lines.  If 
the  fuse  blows,  or  a  spark  shows  when  contact  is  made, 
the  transformer  is  defective  and  should  be  removed 
from  the  line. 

In  the  event  of  lightning-arresters  being  placed  on  the 
pole  line, all  such  lightning-arresters  should  be  inspect- 
ed after  each  heavy  lightning-storm. 

Transformers. -Transformers  when  supported  on  the 
poles  should  be  hung  on  a  extra  cross-arm  provided 
tor  that  purpose.  The  primary  leads  from  the  line  to 
the  fuse-box  and  to  the  transformer  should  be  insulat- 
ed with  rubber-covered  braid,  for  the  line  voltage. 
Transformers  should  not  be  attached  to  buildings  or  in 
such  locations  as  to  be  handled  by  unauthorized  people 
and  when  they  are  placed  in  buildings  they  should  be 
put  in  a  separate  fireproof  closet  or  room  which  is  con- 
trolled only  by  the  operating  plant.  As  it  is  now  the 
general  practice  to  use  oil-transformers,  it  is  unneces- 
sary to  consider  dry-transformers.  Inspection  should 
be  made  to  see  that  the  cases  are  properly  filled  up  with 
oil.  This  should  be  done  by  an  inspection  force,  and 
not  by  the  men  erecting  the  transformers. 

Inspection. — The  greatest  safeguard  in  a  transmis- 
sion line  is  regular  inspection.  Lines  can  with  advantage 
be  inspected  daily,  not  only  an  inspection  from  the 
ground,  but  a  regular  monthly  inspection  of  all  devices 
attached  to  the  line  when  a  continued  service  is  desir- 
ed. 

It  may  be  necessary  on  some  parts  of  the  line  to  intro- 
duce cable.  This  should  be  avoided  whenever  possible 
for  the  reason  that  the  conductors  are  brought  close  to- 
gether at  this  point  and  static  discharge  is,  liable  to 
puncture  the  insulation ;  so  means  should  be  provided 
at  both  ends  of  the  cable  to  take  care  of  the  static. 
This  is  best  arranged  for  by  a  series  of  gaps  of  the 
lightning-arrester  type.  Standard  lightning-arresters  can 
usually  be  used  for  this  purpose.  They  should,  how- 
ever, be  provided  with  a  small  fuse  in  series  with  the 
connection  to  the  line  so  as  to  prevent  short-circuiting 
the  lines  in  case  of  failure  of  the  spark-gaps. 


JUDGMENT  AGAINST  THE  KINGSTON 
LIGHT,  HEAT  &  POWER  COMPANY. 

In  1901  arbitrators  valued  the  plants  of  the  King- 
ston, Light,  Heat  &  Power  Company  at  $170,373, 
allowing  nothing  for  the  franchise,  which  the  company 
valued  at  $80,000.  The  company  appealed  to  the 
Privy  Council  in  England  in  the  hope  of  being  allowed 
something  for  the  franchise,  but  the  appeal  has  just 
been  dismissed.  The  company  fought  in  the  hope  of 
saving  something  for  the  shareholders,  who  paid  in 
$120,000  as  capital.  The  award  of  the  arbitrators 
would  give  $100,000  to  bondholders,  and  $55,000  to 
wipe  out  floating  liabilities,  leaving  $15,000  for  the 
shareholders. 


If  a  boiler  is  not  required  for  some  time,  empty  and  dry  it 
thoroughly.  If  this,  is  impracticable  till  it  quite  full  of  water,  and 
putin  a  quantity  of  common  washing  soda.  External  pans  ex- 
posed to  dampness  should  receive  a  coating  of  linseed  oil. 
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THE  BREMER  ARC  LAMP. 

This  lamp  seems  likely  to  make   a   stir   in   the  arc 
lighting  world.     There  are,  moreover,  says  the  Elec- 
trical Magazine,  signs  that  it  will  not  escape  the  fate 
of  the  successful  invention,  and  that  its  imitators  will 
be  numerous.     Whether  it  constitutes  anything  in  the 
shape  of  a  master  patent,  time   alone  can   show.  In- 
genuity is  being  displayed    in  connection    with  this 
matter  by  various  persons  in  various  ways.    The  m- 
genuity  of  inventors  from  the  electrical  and  mechanical 
points  of  view  is  great,   but  legal   ingenuity   is  often 
quite  as  admirable.    There  seems  every  likelihood  that 
legal  ingenuity  will  play  a  large  part    in  connection 
with  these  arc  lamps.     Briefly  put,  it  appears  now  to 
be  known  that,  under  certain  conditions,   various  sub- 
stances can  be  mixed  or  incorporated  with  the  carbon 
used  in  the  manufacture  of  the  arc  electrodes  with  the 
object  of  improving  the  character  of  the  light  emitted. 
Not  only  so,  but  it  is  claimed  that  the    actual  light- 
emitting  efficiency  can  be  increased,  and  that  the  light 
itself  is  more  pleasant  to  behold.     Probably  we  shall 
also  be  told  sooner  or  later  that  the  colour  of  the  light 
is  more  healthy  or  more  suitable  for  reading  purposes 
or  for  matching  colours.     In  fact,  when  once  a  thing 
is  on  the  road  to  commercial  success,  there  is  no  limit 
to  the  advantages  that  the  exploited  article  possesses. 
With  regard  to  the  Bremer  arc  lamp,  it  seems  highly 
probable  that  Herr  Hugo  Bremer  did  really  make  im- 
provements which  have  utility.     That  seems    to  be 
admitted  by  the  various  interests  who  are  supposed  to 
cast  envious  glances  at  his  lamp.     On  the  other  hand, 
a  spirited  dispute  might  perhaps  be  raised  about  the 
question  of  novelty.    This  is  always  a  dangerous  sea 
on  which  to  embark  ;  and  the  inventor  himself  prob- 
ably learns  much  to  his  dismay  during  his  voyage  on 
what  are  probably  to  him  unexplored  seas.  Then  again, 
quite  apart  from  these,   there  arises  the  question  of 
legal  ingenuity,  pure  and  simple.     Even  supposing  the 
invention  has  both  novelty  and  utility,  did  the  inventor 
so  word  his  specification  and  his  claims  in  such  a  way 
as  to  completely  baffle  the  ingenuity  of  any  person  who 
has  designs  against  him  ?    Is  there   indeed   no  weak 
spot  in  his  armour  ?    Herr  Bremer  seems  to  have  mis- 
givings on  this  point,  and  it  is  therefore  of  interest  to 
notice  the  claims  made  in  the  original  specification, and 
the  amendments  which  he  has  wished   to   make.  His 
original  claims  were  : — 

(1)  A  carbon  electrode  for  arc  lamps  containing  in 
addition  to  15  to  60  per  cent,  of  aluminiferous  metal  or 
metallic  base  such  as  calcium  or  magnesium,  at  least  5 
per  cent,  of  fluorine,  in  the  shape  of  a  suitable  com- 
pound, substantially  as  described,  and  for  the  purpose 
specified. 

(2)  A  carbon  electrode  for  arc  lamps  containing  in 
addition  to  a  luminiferous  base  at  least  5  per  cent,  of 
iodine  or  bromine,  in  the  shape  of  a  suitable  compound, 
substantially  as  described,  and  for  the  purpose  specified. 

(3)  A  carbon  electrode  for  arc  lamps  containing  in 
addition  to  luminiferous  metal  or  base,  at  least  5  per 
cent,  of  fluorine,  iodine  or  bromine,  in  the  shape  of  a 
suitable  compound,  and  a  compound  of  boron, potassium 
or  sodium,  which  have  been  added  to  the  carbon  mix- 
ture in  a  calcined  condition,  or  free  from  water  of 
crystallization,  substantially  as  described,  and  for  the 
purpose  specified. 

(4)  A  carbon  electrode  for  arc  lamps  containing  from 


10  to  60  per  cent,  of  calcium  fluoride,  uniformly  mixed 
with  carbon,  substantially  as  described,  and  for  the 
purpose  specified. 

(5)  In  the  mineralized  carbon  electrodes  for  arc 
lamps,  the  combination  of  an  upper  electrode  with  a 
lower  electrode  having  a  glassy  coating  as  and  for  the 
purpose  described. 

As  amendetJ  Claims  2  and  5  are  to  be  omitted.  In 
Claim  I  the  words  "  metal  or  metallic  base  such  as  " 
are  to  be  changed  to  "  metallic  salt,  such  as  a  com- 
pound of";  in  Claim  3  the  words  "  metal  or  base  "  are 
to  be  replaced  by  "  salt,"  and  the  words  "  iodine  or 
bromine  "  are  to  be  omitted. 

A  few  alterations  are  also  proposed  in  the  main  body 
of   the  specification.    The   following  particulars  are 
taken  from  the  specification,  and  describe   the  general 
nature  of  the  invention.     The  specification  is  numbered 
14,704  of  1899.    The  inventor  says  that  attempts  to 
mix  salts  of  calcium,    magnesium  and   strontium  with 
(.arbon  have  hitherto  failed,  partly  because  unequal 
distribution  throughout  the  mass  causes  fluctuations  in 
burning,  and  partly  because  the  slag  produced  forms 
eventually  a  solid  ring  at  the  tip  of  the  electrode  and 
extinguishes  the  arc.     Of  course,  a  high  percentage  of 
the  luminiferous  metallic    salt  was    impossible.  He 
asserts  that  the  necessity  to  calcine  the  salt  for  the 
purpose  of  removing  the  water  of  crystallization,  and 
so  avoid  rendering  the  electrode  porous,  was  unknown. 
The  difficulties  arising  from  the  formation  of  slag  are 
avoided  by  the  addition  of  a  flux,   which  fuses  at  the 
temperature  of  the  arc,  absorbs  the  basic  slag,  and  then 
falls  off  in  drops  or  small  particles.     Flux  and  metallic 
salt  may  be  chemically  combined,  as  in  the  case  of 
calcium  fluoride,  in  the  use  of  which  lies  one  of  the 
jTiain  points  of  the  invention.     Fluorides  are  said  to  be 
the  most  useful  salts  for  mixing  with   the  carbon.  In 
particular,  preference  is  given  to  calcium   fluoride  and 
cryolite,   i.e.,  aluminium   sodium    fluoride.  Calcium 
fluoride  produces  a  stronger  and  more  agreeable  light 
than   that  obtained  with   calcium    chloride  or  other 
calcium  salts  ;  the  slag  too  produced  by  the  fluoride  is 
more  or  less  liquid,  instead  of  being  hard  and  solid  like 
the  slag  produced  by  other  calcium  salts.    The  fluoride 
should  be  at  least  5  per  cent,  of  the  carbon,   and  the 
luminiferous  metallic  matter  should  be  preferably  from 
25  to  30  per  cent,  of  the  carbon.    The  use  of  bromides 
and  iodides,    which    was  suggested    in   the  original 
specification,  seems  now  to  be  abandoned.  Electrodes 
containing  calcium  fluoride  or  magnesium   fluoride  are 
apt  to  give  a  flickering  light  unless  this  tendency  is 
counteracted  by  adding  some  boric  acid,   borax,  pot- 
assium silicate,  or  carbonate,  sodium  carbonate  or  sili- 
cate, all  of  which  presumably  exercise  a  binding  action. 

The  next  point  is  to  indicate  a  method  of  dealing 
with  the  slag,  which  forms  a  molten  viscous  liquid. 
This  falls  from  the  upper  electrode  and  accumulates 
around  the  tip  of  the  lower  carbon,  unless  steps  are 
taken  to  prevent  this.  In  the  Bremer  lamp,  it  is 
prevented  by  the  simple  expedient  of  coating  the 
carbons  with  a  glassy  covering  of  borax,  or  a  silicate, 
or  other  suitable  material,  to  use  the  language  dear  to 
the  heart  of  the  patent  agent.  The  drops  therefore 
slide  down  the  lower  carbon  without  producing  any  ill 
effect  and  without  having  a  tendency  to  stick  to  the 
carbon. 

These,  then,  are  the  outlines   of  the   invention,  and 
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if  tlie  tests  whitli  have  been  published  on  the  light- 
emitting  properties  of  carbons  prepared  in  this  way 
should  be  substantiated  in  practice  without  any  sub- 
sidiary ill  efFect>,  one  can  well  understand  that  the 
above  specification  will  be  anxiously  overhauled  by 
those  who  are  uiterested  in  the  manufacture  of  arc 
lamps. 

INDUCTION  VS.  COMMUTATOR 
WATTMETERS. 

The  recordmg  wattmeter  is  a  (airly  accurate  instru- 
ment. In  a  recent  compilation,  over  500  tests  made  at 
random  among  the  wattmeters  of  a  very  large  metro- 
politan plant,  only  5  per  cent,  showed  an  error  greater 
than  2  per  cent.,  and  most  of  them  were  well  within  i 
per  cent.  I'^rom  a  point  of  accuracy,  there  is  not  very 
much  to  choose  between  recording  wattmeters  of  good 
reliable  makes,  but  there  are  advantages  in  favor  of 
commutator  and  induction  types  which  are  worthy  of 
consideration.  The  commutator  type  has  the  disad- 
vantages of  its  commutator.  The  friction  of  its  brushes 
is  a  source  of  error,  and  in  common  with  all  things 
possessing  commutators,  t  has  troubles  of  its  own 
which  are  inherently  due  to  that  device.  It  is  more- 
over an  instrument  with  heavy  moving  parts  and  re- 
quires a  greater  wattage  to  start  it,  and  more  current 
in  the  potential  circuit  to  drive  it.  These  comprise  the 
sum  of  its  principal  disadvantages. 

The  advantages  are  worthy  of  consideration,  and  in 
some  cases  practically  decide  its  adoption.  In  the  first 
place  it  is  a  universal  instrument.  It  works  with  equal 
accuracy  on  alternating  or  direct  current  and  is  in- 
dependent of  frequencies.  In  central  stations  where 
there  is  a  possibility  of  changing  the  service  or  where 
the  service  is  mixed,  it  is  the  instrument  that  should  be 
selected.  It  is,  as  a  rule,  a  heavier  instrument  and 
more  expensive  to  manufacture.  Commercial  conditions 
are  such  that  the  expense  of  manufacture  does  not  make 
a  large  difference  to  the  central  station  manager,  for 
the  makers  of  commutator  instruments  are  compelled 
by  reason  of  the  competition  of  the  induction  instru- 
ment, to  accept  a  little  less  profit  on  their  product. 
The  induction  meter,  on  the  other  hand,  is  simpler,  has 
lighter  moving  parts  and  requires  less  potential  current 
to  drive  it.  Its  accuracy  depends  entirely  on  the 
frequency  and  voltage,  and  it  will  not;  indicate  on  direct 
currents.  Therefore  it  should  only  be  adopted  where 
the  system  has  been  decided  as  a  permanent  fixture. 
Its  cost  of  maintenance  is  low  and  its  adjustments  are 
very  permanent,  but  the  possibility  of  error  due  to  the 
variation  of  the  frequency  and  voltage  is  quite  as  great 
as  the  possibility  of  error  of  the  commutator  meter  by 
reason  of  the  imperfections  of  that  device.  The  general 
solution  of  the  problem  seems  to  be  as  follows: 

Given  an  alternating  plant  of  fixed  frequency  and 
good  engine  voltage  regulation  well  established  and  not 
likely  to  change,  an  induction  wattmeter  is  suitable. 
Given  any  other  plant,  recourse  should  be  had  to  the 
commutator  instrument. — The  Central  Station. 

Tenders  are  invited  by  the  Dominion  Government  up  to  March 
aSlh  for  elecirlcal  apparatus  for  the  Wetland  Canal.  Mr.  Rod- 
erick J.  Parke,  of  Toronto,  is  consu'ting  engineer. 

The  Sunbeam  Incandescent  Lamp  Company,  Toronto,  are 
presenting  iheir  customers  with  a  neat,  gold-plated  miniature 
incandescent  lamp,  which  can  be  used  as  a  watch  charm.  It 
will  be  sent  to  users  of  incandescent  lamps  or  upon  mention  of 
the  Electrical  News. 


OBITUARY. 

Mr.  F  A.  Folger,  sr.,  manager  of  the  Kingston  Light,  Heat 
&  Power  Co.,  died  on  Thursday,  February  25th.  He  had  been 
confined  to  his  residence  for  the  previous  six  weeks,  and  for 
some  years  was  a  sufferer  from  locomotor  ataxia.  The  im- 
mediate cause  of  his  death  was  heart  trouble.  The  late  Mr. 
Folger  was  born  in  Cape  Vincent,  N.Y.,  fifty-five  years  ago,  and 
when  young  came  to  Kingston  with  the  others  of  the  since 
celebrated  Folger  family.  He  soon  became  prominently 
identified  with  the  commercial  interests  of  Kingston.  For  the 
past  ten  years  he  has  been  manager  of  the  Kingston  Light,  Heat 
&  Power  Company  and  associated  with  the  Kingston,  Pembroke 
&  Cataraqui  Electric  Railway  Company  and  the  Thousand 
Island  Steamboat  Company.  He  was  a  man  of  kindly  thought 
and  happy  deed.  Few  knew  his  benevolence  ;  few  knew  how 
he  scattered  that  it  might  bring  gladness  and  sunshine  to 
others.  He  married  Miss  Mary  Coverdale,  daughter  of  a  former 
city  engineer  of  Kingston,  who,  with  four  children,  survive  him. 
Mr.  B,  W.  Folger,   manager   of  the    Kingston,  Pembroke  & 


The  Late  Mr.  F.  A.  Folger. 


Cataraqui  Electric  Railway  Company,  and  Mr.  M.  H.  Folger, 
president  of  the  Thousand  Island  Steamboat  Company,  are 
brothers  of  the  deceased. 


WATER  POWERS  OF  LOW  HEAD. 

In  Switzerland  the  electrical  engineer  is  steadily  co-operating 
with  the  water  power  engineer,  and  all  over  the  country,  writes 
Philip  Gibbs  in  the  London  Express,  electrical  installaiions  are 
rapidly  increasing  in  number,  so  that  already  the  largest  and 
most  prosperous  factories  derive  their  motive  energy  from  these 
means.  The  rivers  and  falls  of  Switzerland  are,  of  course,  mere 
driblets  compared  to  those  of  Canada,  the  United  States,  New 
Zealand,  Norway  and  Sweden,  India,  and  Central  and  Southern 
Africa,  where  the  great  sources  of  the  world's  waterpower  are 
stored. 

But  Professor  Steiger,  who  is  largely  responsible  for  the  Swiss 
installations,  expresses  the  opinion  that  "excellent  results  may 
be  obtained  from  a  very  low  fall,  even  so  low  as  three  feet." 
This  distinguished  engineer  has  arranged  a  turbine  installation 
at  Brantham  Mills,  near  Manningtree,  in  Essex,  England.  It  is 
a  modern  flour  mill  on  the  banks  of  the  River  Stour,  which  has  a 
tidal  fall  of  four  feet  10  inches  at  the  ebb  tide.  The  amount  of 
power  required  for  the  electric  motors  is  equal  to  40  horsepower, 
yet  this  has  been  produced  successfully  by  a  fall  of  ^2  inches. 
Similar  turbines  have  been  erected  by  this  electrician  at  Norwich, 
Reading  and  Lewes. 

In  Professor  Steiger's  opinion,  a  vast  amount  of  waterpower 
is  running  to  waste  even  in  England,  where  the  rivers  are 
comparatively  small  and  the  fall  is  low. 

It  must  be  said,  however,  that  the  general  opinion  of  electric- 
ians in  England,  headed  by  Professor  S.  P.  Thompson,  is  against 
the  Swiss  electrician's  opinion  that  the  manufacturing  industries 
of  Great  Britain  may  be  carried  on  to  any  large  extent  by  the 
waterpower  of  these  islands.  They  consider  that  the  rainfall 
is  too  variable,  and  the  fall  of  the  rivers  too  insignificant  lo  be  a 
trustworthy  source  of  electric  energy.  Nevertheless,  Mr.  Gibbs 
concludes  by  the  observation  that  it  is  not  too  much  to  say  that 
the  world  powers  of  the  future  will  be  determined  by  the  water- 
sheds of  the  earth's  surface. 
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INSPECTION  TRIPS  BY  ENGINEERING 
STUDENTS. 

It  is  generally  agreed  to-day  among  educators  and 
engineers  who  have  made  a  careful  study  of  the  relation 
between  the  technical  schools  and  demands  of  modern 
commercial  life  that  it  is  impossibleto  prepare  an  under- 
graduate student  in  much  more  than  the  fundamental 
principles  of  his  chosen  line  of  work  before  he  enters 
upon  the  actual  practice  of  his  profession.  Even  if  it 
were  feasible  to  supply  him  with  the  detailed  knowledge 
which  is  pretty  sure  to  come  with  each  year  ot  experi- 
ence, one  cannot  believe  that  such  training  would  prove 
as  valuable  as  the  thorough  grounding  in  foundation 
facts  and  laws  which  the  best  engineering  schools  now 
try  to  accomplish. 

In  paying  all  this  attention  to  fundamentals, however, 
it  is  a  pity  to  lose  sight  of  the  fact  that  after  graduation 
the  embryo  engineer  is  born  into  a  very  different  life 
from  that  enclosed  by  the  college  campus.  Human 
nature  is  about  the  only  undisguised  old  friend  that  the 
young  graduate  meets  when  he  sets  forth  to  conquer 
the  world  with  a  slide  rule  in  his  breast  pocket  and  a 
diploma  in  his  trunk.  If  in  any  way  the  student  can 
be  given  what  we  may  call  a  bird's  eye  view  of  the 
world  of  pratice  we  may  set  it  down  once  for  all  as  a 
remarkably  good  investment  of  time,  money  and 
strength. 

One  of  the  best  ways  in  which  this  can  be  done  is  by 
inspection  trips  to  the  works  and  plants  of  industrial 
and  operating  companies.  Many  of  the  engineering 
schools  now  include  these  trips  as  part  of  their  regular 
curriculum,  while  others  have  still  to  fully  realize  the 
benefits  which  such  journeys  afford  when  carried  out  in 
a  scientific  way. 

At  the  outset  it  is  important  that  both  instructors 
and  students  realize  the  need  of  making  these  inspec- 
tion tours  stand  for  something  in  the  way  of  accom- 
plished work.  They  had  better  be  omitted  than  allowed 
to  degenerate  into  mere  junketing  expeditions. 

The  junior  year  is  none  too  early  to  begin  to  make 
short  trips  to  points  of  industrial  interest  in  the  vicinity 
of  the  engineering  school.  Now  and  then  an  afternoon 
may  be  profitably  spent  in  visiting  the  local  electric 
light  and  railway  plants,  the  telephone  exchange,  manu- 
facturing establishments,  railroad  shops,  etc.  This 
time  may  he  included  in  the  regular  laboratory  work  if 
necessary,  and  can  be  made  as  profilable  as  any  other 
experiment. 

After  the  local  field  has  been  covered — perhaps  not 
until  the  senior  year — more  extended  trips  should  be 
undertaken,  of  course  within  the  limit  of  the  student's 
means.  It  would  seem  that  the  railroads  ought  to 
make  substantial  reductions  in  rates  to  such  parties, 
cutting  the  round  trip  fares  at  least  in  two.  Nor  is  it 
essential  that  the  students  be  coddled  in  comfort  and 
luxury  at  the  most  noted  hotels.  Common  sense  econ- 
omies will  readily  suggest  themselves  to  the  initiated. 

When  an  inspection  trip  has  been  decided  upon,  the 
professor  or  instructor  who  is  to  conduct  the  party 
should  make  a  point  of  outlining  to  the  students  the 
special  objects  of  interest  that  are  to  be  noted;  the 
general  scheme  and  economic  features  of  each  plant 
should  be  gone  over;  features  which  distinguish  it  from 
other  plants  of  like  character  should  be  emphasized, 
and  the  general  principles  of  the  most  important  ap- 
paratus illustrated  in  a  lecture  or  two.    Thus,  in  plan- 


ning a  visit  to  Niagara  it  would  be  desirable  to  exhibit  a 
map  of  the  region  illustrating  the  power  developments; 
to  sketch  briefly  the  commercial  importance  and  values 
of  the  operating  system;  to  call  attention  to  the  various 
applications  of  electric  power  at  the  Falls,  Buffalo,  Tona- 
awanda,  etc.,  and  to  explain  the  essential  principles  of 
the  hydraulic  construction,  turbines,  governors,  gen- 
erators, switchboards,  etc.  It  would  scarcely  seem 
necessary  to  point  out  the  advisability  of  corresponding 
with  the  officials  of  any  company  which  it  is  proposed 
to  visit  before  making  arrangements  to  go  ahead. 

When  the  party  arrives  on  the  ground  the  students 
ought  not  to  be  rushed  about  from  place  to  place  as 
though  they  were  trying  to  "do"  a  world's  exposition 
in  two  days.  Sufficient  time  should  be  allowed  for  all  to 
thoroughly  see  the  types  of  apparatus  which  are  most 
representative  of  the  highest  development  and  latest 
practice;  to  converse  with  the  attendants,  engineers  and 
commercial  men  when  feasible;  to  see  how  systematic- 
ally everything  is  operated;  to  hear  something  ot  burn- 
outs, short  circuits,  leaks,  wastes,  breakdowns — in  short, 
to  work  both  eyes  and  ears  overtime  in  getting  in 
touch  with  actual  operating  practice,  and  seeing  in 
material  form  the  appliances  which  appeared  so  abstract 
in  the  lectures  at  home.  Then  when  the  student  re- 
turns to  the  college  or  engineering  school,  he  may  be 
asked  to  write  a  careful  report  of  the  trip  in  direct, 
simple  English,  thereby  crystallizing  his  ideas  upon  the 
commercial  applications  of  the  scientific  principles 
which  he  meets  in  the  lecture  and  recitation  room  from 
day  to  day.  Sometimes  on  these  trips  a  student  makes 
acquaintance  with  men  who  are  later  of  great  use  to 
him  in  giving  him  a  start,  and  in  any  event  it  is  an 
inspiration  to  see  in  the  flesh  the  world's  great  masters 
in  any  branch  of  professional  work — for  glimpses  of 
such  men  are  sure  to  be  caught  now  and  then. 

In  connection  with  this  last  remark  it  may  not  be 
out  of  place  to  heartily  commend  the  broad-minded 
policy  of  these  schools  which  from  time  to  time  invite 
famous  men  of  one  sort  or  another  to  lecture  before  the 
entire  student  body.  With  rare  exceptions  these  lead- 
ers in  the  world's  thought  always  have  something  worth 
while  to  say,  and  this,  coupled  with  their  varying  per- 
sonalities, often  makes  a  deep  impression  upon  the 
student  memory.    The  lasting  benefit  may  be  great. 

Concluding,  we  may  safely  say  that  anything  which 
draws  the  professional  school  nearer  to  a  broad,  gener- 
al view  of  conditions  in  the  working,  money  making 
world,  is  worth  much.  With  a  careful  avoidance  of 
introducing  details  of  lesser  importance,  the  inspection 
trip  may  be  made  so  profitable  that  in  after  life  the 
student  will  look  back  upon  it  as  one  of  the  most  in- 
structive and  valuable  experiences  of  his  undergraduate 
days. 

Howard  S.  Knowlton, 
Colorado  Telephone  Company,  Denver. 

Messrs.  \V.  H.  Coverdale  (S:  Compati)'  have  recently  been  in- 
corporated to  do  a  g^eneral  engineerings  and  contracting  liusiness, 
witli  ofiices  at  66  Broadway,  New  York.  Their  organization  in- 
cludes engineers  of  experience  in  all  matters  relating  to  the  de- 
sign and  construction  ot  steam  and  electric  railroads,  lighting  and 
|)Ower  plants,  coal  and  ore  handling  machinery,  etc.  Mr.  Cover- 
dale  was  for  many  years  in  the  engineering  department  of  the 
Pennsylvania  lines  west  of  Pittsburg  and  was  track  elevation 
engineer  of  that  company  in  Chicago  during  iSgS-qg.  He  was 
also  prominently  identified  with  the  construction  of  the  Westmg- 
house  shops  at  East  Pittsburg  and  for  the  last  three  years  has 
been  civil  engineer  for  a  New  York  firm  of  engineers  and  con 
tractors. 
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J    OUBTIONS  AND  ANSWERS  | 

I  \\'h\  ilo  iho  American  liislitute  rules  specify  that 
the  I cj^ul.iiioii  of  a  dynamo  or  transformer  is  the 
variation  in  its  voltage  from  full  load  to  no  load  ? 
Does  it  not  seem  more  reasonable  to  consider  it  as  the 
fall  in  voltage  when  a  load  is  put  on,  instead  of  as  a 
rise  when  the  load  is  taken  off? 

Ans. — The  ruling  simply  amounts  to  the  establishing 
of  the  full  load  condition  as  the  normal,  and  as  all 
variations  from  a  normal  are  expressed  in  terms  of  that 
normal,  it  will  at  once  be  seen  that,  though  it  at  first 
sight  appears  curious,  as  you  say,  defining  the  regulation 
as  the  rise  in  voltage  when  the  load  is  thrown  oft  is  the 
most  correct  procedure.  The  reason  for  establishing 
the  condition  of  full  load  as  the  normal  is  that  that  state 
of  affairs,  and  not  no  load,  is  where  the  specified  results 
have  to  be  produced,  and  where  trouble,  it  any,  may 
be  expected,  hence  it  is  the  point  or  condition  where 
all  tests,  etc.,  which  form  the  main  subject  matter  of 
the  Institute  rules,  are  to  be  applied. 

2.  Can  I  transform  from  three  phase  to  two  phase, 
to  run  an  induction  motor,  with  two  standard  trans- 
formers, or  will  I  have  to  get  tranrformers  with  special 
ratios,  like  those  used  in  the  Scott  system  ?  At  an- 
other plant  I  have  a  two  phase  generator.  Can  I 
transform  to  three  phase  and  run  in  parallel  with  the 
first  plant  ? 

Ans. — You  can  use  two  standard  transformers,  as 
you  suggest,  and  operate  an  induction  motor  without 
trouble,  though  you  will  not  get  a  true  two  phase 
secondary,  nor  will  the  voltages  be  exactly  equal,  still 
any  standard  motor  ought  to  operate  perfectly  satis- 
factorily. You  can  transform  to  three  phase  from  your 
other  plant  if  you  use  the  proper  ratio  of  transformers, 
and  have  no  difficulty  in  parallel  operation,  provided 
your  gov^erning  mechanisms  are  sufficiently  sensitive. 
You  cannot  use  standard  ratio  transformers  in  this  case, 
because  you  would  not  get  a  true  three  phase  circuit, 
nor  would  the  three  voltages  be  equal;  evidently  this 
combination,  in  parallel  with  a  true  three  phase  circuit, 
would  give  trouble. 

3  What  are  the  advantages  and  disadvantages  of 
exciting  direct  current  generators  from  the  bus  bars, 
instead  of  each  machine  from  its  own  armature? 

Ans. — The  principal  advantage  is  that  you  eliminate 
the  chance  of  any  machine  getting  reversed,  as  some- 
times happens  with  a  self-excited  generator.  There  is 
also  the  further  point  that  you  do  not  have  to  wait  fo'' 
the  machine  to  build  up  when  it  is  being  started,  as 
you  get  full  field  as  soon  as  the  switch  is  closed.  In 
three  wire  systems,  if  you  excite  both  machines  from 
one  bus  you  eliminate  possible  trouble  from  reversing, 
because  the  separately  excited  machine  cannot  reverse, 
and  the  other  does  no  harm  if  it  does  change,  because 
the  polarity  of  first  one  reverses  with  it.  Practically 
the  only  disadvantage  is  that  you  require  a  larger  field 
rheostat  to  bring  the  voltage  down  to  any  given  point, 
though  this  is  not  usually  a  material  question  except 
in  the  case  of  large  machines. 

4.    Can  you  tell  me  any  simple  method  for  setting  the 


area  of  a  surface  of  irregular  shape,  as  I  often  have  to 
calculate  this  when  tiguring  out  the  strength  ot  cross 
sections  ? 

Ans.  —  If  you  do  not  care  to  buy  any  of  the  instru- 
ments made  tor  this  particular  purpose,  a  simple  and 
tairly  accurate  method  is  to  obtain  a  transparent 
sheet  ot  squared  paper,  ruled  in  eights  or  tenths,  lay 
it  over  the  area  to  be  measured,  and  count  the  squares 
which  are  thus  enclosed.  Their  number  divided  by  64 
or  100,  according  to  the  paper  used,  will  give  you  the 
area  in  square  inches  with  but  a  small  error.  It  is 
evident  that  this  method  can  be  applied  to  the  metric 
system  if  desired. 

5.  What  is  the  meaning  of  the  term  "High  torque," 
as  applied  to  recording  wattmeters  ? 

Ans. — The  load  on  the  armature  or  driving  mechan- 
ism of  a  wattmeter  can  be  divided  into  two  distinct 
parts,  namely,  that  due  to  friction  and  that  due  to  the 
brake  or,  as  they  are  sometimes  called,  the  retarding 
magnets.  Now,  it  is  evident  that  if  the  friction  could 
be  kept  constant  the  accuracy  of  the  meter  would 
practically  never  change,  but  as  this  is  not  possible  the 
next  best  thing  is  to  make  the  friction  bear  as  small  a 
proportion  as  possible  to  the  total  load,  so  that  any 
change  in  it  will  represent  but  a  small  percentage 
difference  in  this  total  load.  The  only  method  of  doing 
this,  outside  of  the  obvious  one  of  reducing  the  friction 
to  the  smallest  possible  amount,  is  to  increase  the  other 
part  of  the  load,  namely,  that  due  to  the  brake  magnets. 
Doing  this  means,  of  course,  that  you  inust  correspond- 
ingly increass  your  driving  power,  in  other  words  have 
a  high  torque.  Any  amount  of  torque  can,  of  course, 
be  obtained  by  making  the  parts  large  enough  and  by 
consuming  a  sufficient  amount  of  energy  to  drive  them, 
and  so  the  term  is  used  by  the  makers  of  the  high 
torque  meter  to  indicate  that  by  refinement  of  design 
and  manufacture  they  are  able  to  produce  an  instrument 
having  unusually  high  turning  power,  and  therefore 
one  which  will  likely  retain  its  initial  accuracy  in  a  very 
satisfactory  manner,  without  the  consumption  of  an 
unusual  amount  of  energy. 


NEW  FACTORY  OF  THE  CANADIAN 
BULLOCK  COMPANY. 

The  entire  plant,  buildings,  and  land  owned  by  the 
James  Cooper  Manufacturing  Company  in  Montreal 
have  been  purchased  by  the  Canadian  Bullock  Electric 
Manufacturing  Company.  The  factory  has  just  been 
erected  and  consists  of  a  main  shop  450  by  100  feet,  a 
foundry  200  by  100  feet,  pattern  shop  200  by  100  feet, 
punch  shop  100  feet  square,  and  power  house  200  by 
100  feet,  the  whole  covering  an  area  of  thirteen  acres. 
It  is  located  on  the  Lachine  Canal  and  on  both  the 
Grand  Trunk  and  Canadian  Pacific  Railways.  It  is 
equipped  with  modern  tools,  and  with  very  slight 
changes,  now  under  way,  can  be  made  admirably 
adapted  for  the  manufacture  of  electrical  machinery. 

The  Canadian  Bullock  Company  were  particularly 
fortunate  in  securing  this  property,  as  it  will  enable 
them  to  commence  manufacturing  immediately  on  a 
large  scale  and  to  execute  orders  much  more  promptly 
than  if  new  works  had  to  be  erected.  It  is  understood 
that  a  complete  range  of  electrical  apparatus  will  be 
turned  out. 
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ANNUAL  REPORT  OF  THE  CANADIAN  GENERAL 
ELECTRIC  COMPANY. 

The  report  of  the  Directors  of  the  Canadian  General  lectric 
Company,  submitted  at  the  recent  annual  meeting;,  shows  that 
the  company  pas'=ed  through  another  very  successful  year.  The 
profits  for  the  year  were  $512,210.79,  out  of  whicii  two  half- 
yearly  dividends  amounting-  to  $309,030.94  were  paid.     Ot  the 


and  perhaps  a  better  idea  may  be  arrived  at  when  it  is  stated 
that  this  is  equal  to  a  single  storey  building  50  feet  in  width  by 
3  miles  in  length. 

There  are  about  3,000  emploj-ees  on  the  company's  pay-roll, 
including  office  and  sales  staff.  In  1897  the  average  number 
employed  was  400,  and  in  1900  about  1,000. 

A  very  satisfactory  feature  of  the  year's  business  is  the  amount 


Canadian  General  Electric  Company — Petekborii  Works. 


much  progress  was  made 
At  their  Peterboro  works  a 
most  modern  construction. 


balance  the  sum  of  $103,132.51  was  written  off  for  depreciation, 
$100,00  transferred  to  Reserve,  and  $47.34  added  to  credit  01 
Profit  and  Loss  Account,  which  now  stands  at  $80,769.71.  The 
total  surplus  is  now  $1,345,539-71. 

From  a  statement  submitted  by  Mr.  Frederic  Nicholls,  vice- 
president  and  general  manager,  I  he  following  particular  s  regard- 
ing the  Canadian  General  Electric  Company  and  the  Canada 
Foundry  Company  are  obtained  : 

Since  the    last  annual  meeting 
towards  increasing  their  facilities, 
new  steel  frame  building    of  the 
450  X  80  feet,  has  just  been  com- 
pleted, besides  large  additions  to 
the  brass  foundry,  pattern  stor- 
age, etc. 

At  the  Canada  Foundry  Works 
all  of  the  buildings  have  been 
completed  with  the  exception  of 
the  boiler  shop,  which,  however, 
is  well  forward  and  should  be 
ready  for  use  in  about  two 
months.  They  are  now  operat- 
ing exclusively  for  their  orna- 
mental iron  department  the 
buildings  heretofore  used  by  the 
Norlhey  Pump  Works  ;  the  old 
St.  Lawrence  Foundry  for  their 
cast  iron  pipe  and  waterworks 
supplies  departments,  and  the 
factory  at  Montreal,  formerly 
operated  by  I  he  Royal  Electric 
Company,  as  a  branch  of  their 
Peterboro  works  for  manu- 
facturing electrical  apparatus. 
The  company  during  the  year 
moved  into  larger  and  more  suit- 
able premises  in  Halifax,  Ottawa, 
and  Vancouver. 

The  actual  floor  space  used 
for  manufaci  uring  and  office 
purposes,  amounts  to  770,000 
square  feet,  or  about   18  acres, 


Of  unfinished  conlracls  on  hand  at  the  beginning  of  the  new 
year  ;  that  is  to  say,  contracts  in  various  stages  of  completion 
but  upon  which  no  profit  had  been  taken  when  the  books  were 
closed  at  the  end  of  the  year.  In  1897  the  value  of  contracts 
thus  carried  forward  was  $240,000,  in  1900  it  had  increased  to 
$563,000,  and  in  January  ot  1904  it  was  $2,750,000. 

In  the  electrical  department    they    are    manufacturing  for 
Niagara  Falls  a  number  of  the  largest  generators  in  the  world 
each  having  a  capacity  of  twelve  thousand  horse-power.  They 
are  also  manufacturing,  under  patents  owned  by  the  company, 
two  Curtis  steam  turbines  direct  connected  to  electric  generators 


Canadian  Genkrai.  Iu.ectrk'  Company — Interior  oi'  AIactiine  Siiof.  .MonikI'Al  Works, 
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each  ol  two  (housand  five  luindred  horse-power,  besides  a  num- 
ber of  smaller  sizes.  During- the  year  they  secured  the  exclu- 
sive right  to  manulacture  in  Canada  the  Chloride  Electric 
Storage  Battery,  the  Christensen  Air-Brake,  the  Rice-Sargent 
Steam  Engine,  and  several  other  devices  of  lesser  importance. 

In  the  Canada  Kovmdry  Department  they  have  contracts  for 
son>e  ninety  steel  bridges,  a  number  of  structural  steel  buildings 
and  locomotives,  besides  the  regular  output  of  the  several 
departments  devoted  to  steam  pumps  and  hydraulic  machinery, 
cast  iron,  gas  and  steam  pipes,  hydrants,  valves  and  waterworks 
supplies,  electric  travelling  cranes,  machine  screws,  nuts,  bolts, 
rivets,  steam  railway  and  electric  railway  car  trucks,  etc. 

The  Peterboro  works  of  the  Canadian  General  Electric 
Company,  of  which  we  show  a  bird's  eye  view,  comprise  40  acres, 
including  machine  and  erecting  shop,  armature  shop,  lamp  works, 
blacksmith  shop,  brass  foundry,  pattern  shop,  boiler  house,  office, 
waPeliouse,  stores,  etc.  The  motive  power  is  obtained  from  the 
company's  plant  at  Nassau,  six  miles  distant,  the  capacity  of 
which  is  1,500  horse  power. 

The  second  cut  shows  the  interior  of  the  main  machine  shop  of 


to  receive  replies  from  more  than  a  few  foreign  authors,  but  21 
acceptances  have  up  to  date  been  received  from  abroad,  and  46 
acceptances  from  North  America.  Sixty-seven  papers  are  thus 
already  promised  for  the  Congress,  and  the  number  is  steadily 
increasing. 

Ariangements  are  being  made  with  a  view  to  perfecting  plans 
of  co-operation  between  the  Congress  and  electrical  societies 
and  associations  in  various  parts  of  the  world.  Invitations  have 
already  been  extended  to  the  Congress  members  to  visit  places 
of  electrical  interest  on  the  journey  to  or  from  St.  Louis. 

The  Committee  of  Organizadon  of  the  Congress  consists  of 
Elihu  Thomson,  President  ;  A.  E.  Kennedy,  General  Secretary  ; 
W.  D.  Weaver,  Treasurer  ;  Bion  J.  Arnold,  Vice-President  and 
Chairman  of  Executive  Committee  ;  C.  F.  Scott,  Dr.  S.  W. 
Slratton,  Prof.  H.  S.  Carhart  and  Prof.  W.  E.  Goldsbrough, 
Vice-Presidents. 

The  following  section  officers  have  been  appointed  by  the 
President,  and  have  already  done  much  work  in  organizing  their 
sections  : 

Section  A,  General  Theory,  Prof.   E.    L.   Nicholls,  Cornell 


//.> 


the  Montreal  works,  comprising  upwards  of  65,000  square  feet 
of  floor  space  devoted  to  the  manufacture  of  electrical  machinery. 


INTERNATIONAL  ELECTRICAL  CONGRESS. 

According  to  the  present  indicfitions,  the  International  Elec- 
trical Congress  to  be  in  session  at  St.  Louis,  September  12  to  17. 
1904,  will  be  one  of  the  most  successful  that  has  yet  been  held, 
both  with  respect  to  the  number  of  adhesions  and  to  the  value  of 
the  transactions. 

Up  to  date  about  3,550  circular  letters  of  invitations  to  join  the 
Congress  have  been  issued  to  persons  or  associations  in  North 
America.  From  these  875  postcard  acceptances  of  membership 
have  been  received.  About  350  similar  circular  letters  of  invita- 
tion have  been  recently  sent  to  other  countries.  It  is  intended  to 
issue  in  all  about  5,000  invitation  circular  letters  in  American  and 
about  6,000  in  foreign  countries.  It  is  expected  that  many  per- 
sons will  join  the  Congress,  both  in  America  and  abroad,  who 
do  not  expect  to  attend  the  sessions  in  St.  Louis,  in  order  to  se- 
cure a  copy  of  the  transactions,  which  will  form  one  and  perhaps 
two  large  octavo  volumes.  Collection  of  fees  has  commenced, 
and  upon  receipt  of  a  fee  the  member  will  be  forwarded  a  certifi- 
cate of  membership,  a  reproduction  of  which  is  shown  herewith. 
The  certificate  is  8_J^  inches  by  1 1  inches  in  size  (21.5  cms  x  28 
cms)  and  printed  on  heavy  paper  of  excellent  quality.  A  minia- 
ture replica  of  this  certificate,  without  the  signatures,  is  appended. 

Recently  280  special  letters  of  invitation  have  been  issued  on 
behalf  of  the  Committe  of  Organization  to  prominent  electricians 
and  electrical  engineers,  requesting  papers  for  the  Congress  in 
the  various  sections.  Of  these,  146  have  been  sent  to  foreign 
authors,  and  134  to  American  authors.    There  has  not  been  time 


University,  and  Prof.  H.  T.  Barnes,  McGill  University.  Section 
B,  General  Applications,  C.  P.  Steinmetz,  Schenectady,  and 
Prof.  Samuel  Sheldon,  Brooklyn.  Section  C,  Electrochemistr)-, 
Prof.  H.  S.  Carhart,  Univ.  of  Michigan,  and  Carl  Hering, 
Philadelphia.  Section  D,  Electric  Power  Transmission,  Mr.  C. 
F.  Scott,  Pittsburg,  and  Dr.  Louis  Bell,  Boston.  Section  E, 
Electric  Light  and  Distribution,  Mr.  J.  W  Leib,  Jr.,  New  York, 
and  Mr.  G.  S.  Dunn,  New  York.  Section  F,  Electric  Transport- 
ation, Dr.  Louis  Duncan,  Mass.  Inst,  of  Technology,  and  Mr.  A. 
H.  Armstrong,  Schenectady.  Section  G,  Electric  Communication, 
Mr.  F.  W.  Jones,  New  York,  and  Mr.  Bancroft,  Cherardi,  N.Y. 
Section  H,  Electrotherapeutics,  Dr.  W.  J.  Morton,  New  York, 
and  Mr.  W.  J.  Jenks,  New  York.  All  communications  should  be 
addressed  to  the  General  Secretary,  Dr.  A.  E.  Kennedy,  Har- 
vard University,  Cambridge,  Mass. 


TELEGRAPH  LINES  ON  VANCOUVER  ISLAND. 

The  Dominion  Government  has  leased  to  Messrs.  C.  H.  Gib- 
bons, of  Vancouver,  and  D.  Mott,  of  Fernie,  B.  C,  in  trust 
for  the  British  Pacific  Telegraph  Company, for  twent3--one  years, 
the  government  telegraph  lines  of  Vancouver  Island.  These 
line*  were  originally  built  about  eight  years  ago,  and  have  since 
been  mainiained  chiefly  for  the  purpose  of  affording  distress 
shipping  and  seamen's  facilities  for  communicating  with  owners, 
agents  or  the  authorities  at  X'ictoria,  and  not  being  designed  for 
commercial  uses,  have  been  a  continuous  driin  on  the  treasury. 
The  British  Pacific  Telegraph  Company  will  aim  to  make  the 
lines  acquired  commercially  profitable,  while  maintaining  them 
iu  such  efficiency  as  to  relieve  them  of  their  past  reproach  of  un- 
reliability. The  company  will  have  its  headquarters  at  Victoria, 
B.  C.  Mr.  D.  V.  Mott  will  probably  become  president  ;  Mr.  C. 
H.  Gibbons,  vice-president  and  general  manager,  and  Mr.  T. 
W.  Patterson,  M.  L.  A.,  secretarj'-treasurer.  The  company 
assumes  possession  of  the  lines  on  May  ist. 
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STEAM  TURBINE  GENERATING  PLANTS. 

An  interesting  discussion  has  been  in  progress  in  our 
English  contemporary,  The  Electrical  Engineer,  in  re- 
gard to  the  comparative  efficiency  of  steam  turbines 
and  reciprocating  engines  for  use  in  electrical  generat- 
ing stations. 

In  the  number  of  December  25,  Mr.  Alfred  Morcom, 
managing  director  ot  Belliss  &  Morcom,  contributes  a 
very  interesting  letter,  in  which  he  says,  among  other 
things,  that  coal  and  works  cost  for  steam  turbines  is 
.78  and  1.6  as  compared  with  .738  and  1.4  for  recipro- 
cating engines.  The  former  figures  are  gathered  from 
an  average  of  eight  exclusively  steam  turbine  stations 
and  the  latter  from  data  collected  from  160  recipro- 
cating engine  stations.  He  says  :  "  Instead  of  the 
steam  turbines  being,  as  claimed,  as  good  as  the 
best  reciprocating  engines,  the  figures  for  the  tur- 
bine stations  are  not  even  up  to  the  average  of  the 
good  and  bad  of  all  sorts.  These  figures  will,  we 
think,  appeal  to  an  open-minded  reader,  as  inany  of 
the  160  engine  stations  have  old-type  and  uneconomic- 
al plant  of  various  kinds." 

After  discussing  the  effect  and  the  difficulty  of  se- 
curing high  vacuums  which  add  so  much  to  the  steam 
turbine  economy,  he  sums  up  the  situation  as  follows  : 

"i.  For  more  than  twenty  years  it  has  had  the  con- 
tinuous attention  of  some  of  the  best  and  most  ingeni- 
ous mechanical  engineers  in  this  country  or  elsewhere, 
but  up  to  date  the  chief  difficulty — viz.,  that  in  connec- 
tion with  the  clearance — has  not  been  solved,  and  is 
probably  incapable  of  practical  solution. 

"2.  The  amount  of  the  clearance  premitted  to  obtain 
the  results  published  is  so  small  that  grave  practical 
difficulties  are  produced  by  expansion  under  the  tem- 
perature of  the  working  steam.  Certainly  this  clear- 
ance can  never  get  less  during  the  working  period,  and 
we  assert  that  the  published  figures  show  that  it  in- 
creases. 

"3.  To  enable  results  to  be  obtained  approaching 
those  we  can  get  from  triple-expansion  reciprocating 
engines,  superheat  of  a  considerable  amount  must  be 
employed,  and  the  clearance  must  be  proportionately 
increased.  It  is  impossible  under  working  conditions 
in  a  station  to  keep  the  superheat  within  any  but  very 
wide  limits,  and  as  the  clearance  must  be  made  large 
enough  to  meet  the  maximum  superheat,  waste  of 
steam  through  the  clearance  at  working  temperature 
must  be  largely  increased. 

"  4.  Stripping  of  blades  may  be  caused  by  the  super- 
heat overheating  them  or  over-expanding  the  rotating 
part  as  a  whole,  and  it  may  also  be  brought  about  by 
water  or  a  very  small  foreign  substance  at  this  very 
high  peripheral  speed. 

"5.  The  improvement  in  economy  in  the  steam  turbine 
is  limited  by  this  question  of  practical  clearance,  and 
there  does  not  appear  to  be  much  chance  of  further  im- 
provement in  view  of  the  great  care  and  thought  which 
has  already  been  expended. 

"6.  The  one  big  point  in  connection  with  a  steam 
turbine  plant  that  appeals  to  everybody  is  the  fact  that 
the  larger  sizes  especially  can  be  manufactured  much 
more  cheaply  than  the  same  power  of  reciprocating 
plant,  but  against  this  must  be  taken  into  account  the 
fact  that  with  the  steam  turbines  go  boilers  and  con- 
densiiig  plant  much  larger  than  in  the  case  of  the  recip- 
rocating engine.    Any  big  difference  in  economy  or 


unreliability  of  the  plant  would  make  the  difference  in 
first  cost  a  trivial  matter  compared  with  the  trouble 
which  might  result  from  the  change." 

SUPPLY  OF  ELECTRIC  POWER  FOR  QTY 
OF  OTTAWA. 

The  Corporation  of  the  city  of  Ottawa  is  asking  for 
tenders  up  to  March  14th  for  the  supply  of  electric 
power  for  street  lighting.  The  specifications  call  for  a 
minimum  of  350  electric  horse  power,  to  be  ready  for 
use  not  latter  than  May  ist,  1905,  with  the  privilege  of 
increasing  to  600  electric  horse  power  by  giving  the 
tenderer  sixty  days'  notice  for  each  additional  horse 
power  required,  based  on  power  factor  of. 75.  The 
power  is  to  be  delivered  in  the  form  of  four  wire,  two 
phase,  alternating  current,  2,200  volts,  having  a  peri- 
odicity of  60  cycles  per  second.  The  voltage  variation 
is  not  to  exceed  5  per  cent,  in  either  direction,  and  the 
frequency  variation  three  per  cent. 

The  Corporation  will  install  in  its  distributing  sta- 
tion a  receiving  switchboard  containing  the  necessary 
first-class  standard  switchboard  type  of  indicating  volt 
meters,  ammeters  and  watt  meters  for  measuring  the 
power  received.  In  order  to  prevent  any  misunderstand- 
ing, due  to  the  alternating  current  being  capable  of  be- 
ing measured  in  true  power  or  apparent  power,  the 
power  shall  be  based,  first,  on  a  power  factor  of  not  less 
than  .75,  under  which  method  all  excess  or  apparent 
power  as  indicated  by  the  volt  and  ampere  meters  shall 
be  paid  for  as  true  power  ;  and,  second,  on  a  price  based 
on  apparent  power  or  volts  times  amperes,  divided  by 
746,  which  measurement  would  show  75  real  horse 
power,  at  a  power  factor  of  .75,  to  be  100  apparent 
horse  power. 

The  price  for  power  as  specified  above  is  to  be  based 
on  four  methods  : 

First.  On  a  stipulated  amount  per  electric  horse 
power  per  year,  between  dusk  and  daylight.  An  elec- 
tric horse  power  under  this  specification  and  method 
shall  be  746  true  watts.  Second.  On  a  stipulated 
amount  per  electric  horse  power  per  year,  whenever  re- 
quired. An  electric  horse  power  under  this  specifica- 
tion and  method  shall  be  746  true  watts.  Third.  On  a 
stipulated  amoiuit  per  electric  horse  power  per  year, 
between  dusk  and  daylight.  An  electric  horse  power 
under  this  specification  and  method  shall  be  2,200 
volts  times  amperes,  divided  by  746,  equals  horse  pow- 
er. Fourth.  On  a  stipulated  amount  per  horse  power 
per  year  whenever  required.  \n  electric  horse  power 
under  this  specification  and  method  shall  be  2200  volts 
times  amperes  divided  746,  equals  horse  power. 

The  tenderer  is  to  submit  four  separate  prices  on  each 
of  the  above  four  methods,  as  follows  : 

(A)  A  price  based  on  five  years'  contract  with  one 
source  of  supply  from  tenderer's  power  station  to  the 
Corporation  distributing  station. 

(B)  F"ive  years'  contract  with  two  sources  of  supply. 

(C)  Ten  years'  contract  with  one  source  of  supply 
from  tenderer's  station  to  the  Corporation  sub-station. 

(D)  Ten  years'  contract  with  two  sources  of  supply. 

ACETYLENE  GAS  EXPLOSION. 

The  brick  residence  of  Dr.  I".  R.  Soagci-  al  Hrigden,  Onl.,was 
wrecked  by  the  explosion  of  an  acetylene  jjas  plant  on  l-'ebriiarv 
16th.  Dr.  Scager  escaped  by  jumping;  from  an  upstairs  window, 
but  Mrs.  Seager  and  a  dauj»hler  wore  shghtly  burned.  The 
walls  adjacent  to  the  gas  machine  were  torn  away  from  the 
ground  to  the  roof. 
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THE  U.  S  SIGNAL  SERVICE  IN  MORO 
LAND. 

By  "Signal  Cork  Man.' 
Considerable  inlerestingf  and  exciting  information 
could  he  writlcn   about  the  engineers  and  the  signal 
corp  men  of  the  I'nited  States  Army  who  were  engaged 


Some  Line  Work  in  Moro  Land. 


in  the  Moro  campaign  of  1902  on  the  island  of 
Mindanoa.  This  island,  it  will  be  remembered,  was 
peaceful  at  the  time  the  hostilities  were  in  progress  on 
Luzon,  Panay,  and  other  northern  islands.  Early  in 
1902  the  Moros  commenced  to  harass  the  American 
troops,  resulting  in  a  campaign  against  the  tribes  of 
the  interior  at  Lake  Luno.  The  Lake  Luno  expedition 
was  organized,  consisting  of  a  part  of  the  27th  Infantry, 
the  25th  Field  Battery  and  some  troops  of  the  15th 
Cavalry.  The  battle  of  Bayan  was  fought  May  2,  1902, 
with  heavy  losses  in  officers  and  enlisted  men  on  the 
American  side,  for  Fort  Pandapatan,  occupied  by  Moro 
warriors  with  canon  and  rifles,  had  to  be  taken.  Before 
this  event,  and  during  the  time,  as  well  as  since,  the 
work  of  the  signal  ccrp  service  in  connection   with  the 


expedition  has  been  remarkably  effective.  In  all 
advances  in  the  country,  through  the  heaviest  of  the 
jungle,  over  trails  that  only  natives  could  make 
headway,  these  linemen  have  established  wires  and 
instruments  for  the  purpose  of  maintaining  com- 
munication from  the  base  at  Malabang  to  all  the  camps. 
Often  the  system  of  wiring  put  up  would  be  non- 
effective in  a  few  days  because  of  heavy  winds  blowing 
down  trees  on  the  wires,  or  because  of  the  enemy 
cutting  the  poles  and  the  wires. 

The  expedition  was  constantly  shifting  its  position, 
and  often  times  making  circuitous  routes,  so  that  the 
signal  corp  men  had  to  relay  the  line  for  many  miles 
back.  I  recollect  several  times  the  trail  was  changed 
from  the  base,  and  this  meant  a  withdrawal  of  guards 
from  off  the  portion  of  abandoned  trail,  so  that  the 
wires  were  unprotected.    This  meant  a  removal  of  the 


Devices  of  Moro  Helpers. 


wires  to  the  new  trail,  often  involving  much  work  on 
the  part  of  the  signal  corp  men. 

SHORT  OF  HELP. 

Because  of  the  extent  of  territory  covered,  the  signal 
corp  service  was  obliged  to  utilize  every  officer  and 
man  to  full  capacity,  owing  to  short-handedness.  It 
seemed  difficult,  always,  to  secure  native  helpers  to 
work  on  the  line,  and  many  times  the  operators  them- 
selves shouldered  rifle  and  tools  and  went  out  with  a 
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small  guard  of  infantrymen  to  replace  poles  and  frac- 
tured wires.  Sometimes  we  would  find  a  mile  of  wire 
gone,  removed  by  the  natives.  Often  the  natives  cut 
the  wire  into  small  pieces.  Poles  were  frequently 
chipped  into  shavings,  to  show  the  spite  of  the  native, 
no  doubt.  Sometimes  enormous  trees  were  felled 
directly  across  the  wires,  crushing  poles  and  all.  Now 
and  then  the  natives  would  remain  in  hiding  near  these 
places,  and  shoot  into  our  party  from  behind  logs,  or 
from  up  on  the  side  of  a  hill.  This  is  annoying,  be- 
cause you  cannot  see  anything  to  shoot  back  at.  You 
only  know  that  there  is  someone  somewhere  using  you 
for  a  target. 

Usually  the  soldier  guard  attend  to  these  natives. 
But  it  happened  several  times,  I  remember,  that  two 
or  three  of  us  were  cut  off  from  our  guard  and  attacked. 
It  so  happened  that  we  secured  protection  in  a  natural 
barricade-like  affair,  and  had  no  trouble  in  holding  off 
the  enemy  until  the  guard  came  up,  hearing  the  firing. 

I  want  to  tell  you  some  things  in  general  about  the 
service  of  the  signal  corp  man  in  the  Isle  de  Mindanoa 
campaign  of  1902,  and  ought  to  remark  that  he  should 
be  quite  well,  physically,  because  I  recollect  that  for 
some  months  we  used  the  ground  and  nipa  shacks  for 
homes.  Shelter  halves  were  likewise  used,  but  it  was 
several  months  before  we  got  good  tents  for  ourselves 
or  for  an  office.  Figure  i  is  the  office  I  had  at  Bald- 
win Hill,  in  April.  Simply  a  shelter  half  which  I  had 
carried  in  the  campaign  placed  in  position  upon  a 
bamboo  elevation,  to  clear  the  damp  and  muddy 
ground.  The  instrument  is  at  A.  At  Vicars,  where 
the  camp  was  eventually  established  for  the  lake  sec- 
tions, we  had  good  tents. 

MAKE-SHIFT   WORK  COMMON. 

In  war  times,  when  the  main  object  is  to  get  the 
messages  through,  and  when  one  does  not  know  how 
long  the  line  is  to  be  used  in  the  shifting  conditions, 
the  signal  corp  men  do  not  feel  obliged  to  be  very 
elaborate  in  their  line  work. 

This  idea  is  illustrated  in  F'igure  2,  in  which  is  shown 
one  of  the  ways  used  tor  temporary  fastening  a  wire  to 
a  tree.  A  section  of  pronged  wood  is  strapped  or  wire- 
nailed  to  the  tree  as  shown  at  b,  and  the  wire  is  hook- 
ed into  the  fork.  Sometimes  a  little  more  time  is  ex- 
pended, and  some  good  poles  made  by  binding  up 
several  pieces,  as  represented  in  Figure  3.  This  kind 
of  a  pole  is  substantial  and  elastic,  because  of  the  char- 
acter of  the  combination  of  a  series  of  thin  pieces 
secured  together  as  shown.  The  gales  can  swing  this 
sort  of  a  pole  to  and  fro  considerably  without  damage 
to  the  pole  or  wire.  No  nails  are  used.  In  fact,  there 
were  several  weeks  in  which  we  could  not  get  nails  ex- 
cept some  small  ones  knocked  out  ot  hardtack  cases. 

OUR  HELPERS. 

At  the  lakes,  all  the  Moros  were  not  unfriendly.  It 
is  true  that  the  practice  of  war  required  every  one  of 
the  opposing  sides  to  shoot  when  he  saw  the  other. 
Still,  we  often  had  parties  of  friendly  Moros  coming 
into  camp  with  flag  of  truce,  offering  their  services  to 
work,  or  to  sell  food  to  the  troops.  Some  of  these 
fellows  were  engaged  to  work  with  us  on  the  line.  We 
selected  a  number  of  the  most  intelligent  and  tried  to 
make  assistants  out  of  them.  The  next  two  or  three 
drawings  represent  things  which  interested  us  in 
connection   with  these  fellows.     No  matter  what  we 


instructed,  the  native  would  think  out  some  way  of  his 
own  for  doing  certain  work,  and  this  he  would  not 
alter.  Figure  4,  for  example,  is  a  sketching  of  one  of 
the  systems  of  joining  ends  of  wire  used  by  the  natives. 
The  idea  works,  of  course,  but  requires  considerable 
time  to  make  the  joint.  Another  Moro  lineman 
form  ot  joining  ends  of  wire  is  shown  in  Figure  5. 

WEAPONS. 

The  weapons  of  the  native  helpers  always  caused 
interest  in  camp  whenever  we  entered.  Figure  6  is 
one  of  the  weapons  carried  by  the  native  linemen  as  a 
weapon  of  defence.  He  will  not  insult  this  fine  weapon 
by  chopping  wood  with  it.  This  weapon  is  kept  in  a 
case  secured  to  the  belt.  The  edge  is  keen  and  the 
blade  well  polished.  The  handle  is  usually  set  with 
ornaments  of  rare  descriptions  and  oftentimes  the  knife 
represents  considerable  value.  Attached  also  to  his 
belt  is  the  work  knife,  Figure  7,  which  is  also  keen 
and  shiny,  but  is  calculated  for  cutting  poles  and  doing 
general  work  on  the  lines  Soldiers  consider  these 
weapons  as  good  relics  and  the  natives  have  many 
offers  for  their  weapons. 

We  always  found  the  Moro  helpers  to  be  useful  in 
getting  up  shacks  for  us  for  camping  for  the  night,  for 
throwing  up  earth  ovens  like  that  in  Figure  8  for  cook- 
ing, and  also  for  boiling  our  water  as  in  Figure  g.  The 
conditions  of  climate  and  fevers,  etc.,  in  the  tropics, 
require  that  drinking  water  be  boiled,  and  this  is  quite 
a  problem  in  camp. 

In  Figure  10  is  a  drawing  of  the  manner  in  which 
our  helpers  would  pack  our  truck.  We  had  to  carry 
tools,  wire,  and  often  instruments  on  the  trails  without 
animals  and  were  compelled  to  hire  native  carriers,  who 
would  adjust  a  pole,  as  in  the  cut,  and  place  this  pole 
on  their  shoulders  and  carry  the  package  at  a  trot  for 
miles,  up  grade  and  down  grade,  fording  rivers  and 
rapids,  and  crossing  narrow  bamboo  poles  for  bridges. 
In  case  of  attacks,  the  natives  were  in  the  way,  for 
they  would  try  to  get  behind  us,  until  we  had  the 
enemy  running,  then  they  would  come  out  bravely 
enough.  I  shall  never  forget  my  Moro  campaign 
experience  and  would  not  have  missed  it  for  worlds. 


BELL  TELEPHONE  COMPANY  ANNUAL  MEETING. 

The  annual  meeting  of  tlie  Hell  Tilephonf  Company  was  held 
in  Montreal  on  t'ebriiary  25lh,  at  vvhicli  the  a^nnouncement  was 
made  that  there  would  shortly  be  an  addition  of  $2,000,000  to  the 
capital  stock,  the  same  being-  rendered  necessary  by  the  rapid 
development  of  the  system,  which  called  for  the  building  of  new 
lines  and  the  construction  of  additional  buildings. 

Incorporated  in  the  annual  report  were  the  following  facts  re- 
lative to  the  growth  of  the  company  during  the  year  1903  :  The 
number  of  subscribers  added  during  the  year  was  8,691.  The 
total  number  of  instruments  now  earning  rental  is  57,172.  The 
company  now  owns  and  operates  421  exchanges  and  672  agen- 
cies. 4,121  miles  of  wire  were  added  to  the  Long  Distance  sys- 
tem in  1903;  of  these  1,738  are  in  the  Ontario  department,  1,260 
in  the  Eastern  department,  and  1,123  in  the  North-Western  de- 
partment. The  long  distance  lines  now  opened  and  operated  by 
the  company  comprise  30,969  miles  of  wire  on  7,685  miles  of 
poles. 

The  financial  report  showed  receipts  of  $2,522,275.1  1, expenses 
$1 ,940, 1 23.32,  leaving  H  net  revenue  of  $582,151.79.  Dividends 
paid  (including  January  15th,  1904)  called  for  $467,510.35.  After 
carrying  considerable  sums  to  the  insurance  and  accident  reserve 
accounts  and  to  the  contingent  fund,  there  was  carried  forward 
a  balance  of  $40,536. 13.  The  report  was  adopted  and  the  old 
board  of  directors  re-elected,  as  follows  :  C.  V.  Sise,  president  ; 
Hon.  Robi'i  t  McKay,  vice-president;  E.  P.  Fish,  Robi.  An  her, 
Wm.  R.  Driver,  Hugh  I'atton,  Charles  Cassils,  Thos.  Sherwin. 
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NEW  STYLE  LAMP  GUARD. 

0\vin>^'  to  the  excessive  breakage  on  incandescent  lamps  and 
the  need  of  a  stronij-  lamp  jjiiard  to  prevent  this  breakaj^e,  The 
K.  E.  T.  Pringle  Compan)',  Limited,  have 
recently  placed  on  the  market  the  "Green, 
wood"  Superior  IVhihiple  Guard,  which  is 
shown  in  the  accompanying'  cut.  This 
guard  is  strongly  made,  and  has  a  series 
of  yielding  guard  wires  arranged  longi- 
tudinally, eacli  engaging  the  bulb  as 
shown  in  the  cut.  These  guard  wires 
are  made  with  springs  at  the  top  which 
adjust  themselves  very  readily  to  any  style 
or  size  of  bulb,  and  prevents  the  breakage 
caused  by  the  bulD  striking  the  guard.  It 
is  very  simple  in  constrnction  and  can  be 
applied  or  removed  verj'  easily,  and  with- 
out the  aid  of  tools  or  removing  the 
incandescent  lamp,  which  is  a  point  which 
nearly  everyone  would  appreciate  who 
have  used  the  old  style  ol  lamp  guards.  It  is  made  to  last 
and  give  protection,  and  should  be  appreciated  by  the  trade. 

This  guard  is  sold  by  the  R.  E.  T.  Pringle  Company,  Limited, 
of  Montreal,  who  have  branch  offices  in  St.  John,  N.B.,  and 
Toronto,  Ont. 


TRADE  NOTES. 

Mr.  H.  Holt  has  resigned  hiy  position  as  the  manager  of  the 
plant' and  motor  department  at  Messrs.  Veritys,  Limited,  London, 
and  taken  up  a  similar  position  with  the  Rhodes  Electrical  Manu- 
facturing Company  at  70  Bishopsgate  Street  Within,  London, 
E.  C. 

The  Pittsburg  Transformer  Company,  Pittsburg,  Pa.,  announce 
in  their  advertising  pages  that  they  have  finally  decided  to 
do  away  with  intermediate  agents  in  selling  their  goods  in  Can- 
ada. Their  reasons  are  well  set  forth  in  their  announcement, 
which  is  rendered  attractive  by  the  head  which  appears  also  on 
their  March  issue  of  the  Pretty  Girl  Calendar.  The  company 
state  that  their  intention  is  to  give  the  customer  the  benefit  of 
the  commission  usually  allowed  to  agents.  This  will  to  a  greai 
extent  overcome  the  drawback  of  the  duty  levied  on  transformeis 
and  should  enable  their  customers  in  Canada  to  secure  these 
transformers  at  very  attractive  prices. 

Messrs.  C.  W.  Bongard  &  Company  have  recently  sent  out 
notices  of  their  new  address,  52  Adelaide  St.  West,  Toronto.  It  is 


interesting  to  note  that  this  business, which  was  established  some 
three  years  ago  by  Mr.  Bongard  to  represent  Hart's  famous 
"Diamond  H"  line  of  switches,  etc.,  has  grown  rapidly,  owing  to 
energetic  canvassing  and  prompt  attention  for  which  this  company 
is  now  noted.  They  intend  to  carry  a  complete  slock  of  the  fol- 
lowing high  grade  specialties:— "Diamond  H  "  Switches  and  Wall 
Appliances,  Bossert  Panel  Boards  anil  Conduit  Boxes,  Alphaduct 
Flexible  Conduit,  Iron  Armored  ConduitL,  orciated,  Interna- 
tional Dead-Beat  Meters,  Norton  Direct  Current  Meters,  Wire 
and  Cables.  They  have  gained  the  confidence^  of  the  electrical 
trade  by  handling  only  high  grade  and  New  Code  specialties. 


PUBLICATIONS. 

The  Jenckes  Machine  Company,  of  Sherbrooke,  Que.,  have 
issued  a  neat  catalogue  referring  to  the  Parrel  patent  ore  and 
rock  crusher.  In  the  front  of  the  catalogue  is  shown  a  splendid 
bird's-eye  view  of  the  works  of  the  company. 

Circular  No.  1061,  by  the  Westinghouse  Electric  &  Manufac- 
turing Company,  contains  illustrations  and  general  information 
regarding  autombile  charging  outfits,  while  Folder  No.  4006  re- 
fers to  auxiliary  apparatus  for  railway  equipment. 

The  Feburary  number  of  The  Jones  Magazine,  published  by 
the  Underfeed  Stoker  Company,  contains  interesting  illustrations 
showing  stokers  in  operation  under  Scotch  and  Babcock  & 
Wilcox  boilers  in  the  plant  of  the  Toronto  Railway  Company. 

Messrs.  Fogarty  Bros.,  electrical  contractors  and  engineers, 
Montreal,  are  sending  to  their  present  and  prospective  customers 
an  attractive  catalogue  designated  "Electrical  Specialities." 
This  company  are  Canadian  representatives  of  the  Dow  Portable 
Electric  Company,  of  Boston,  Mass. 

"Municipal  Ownership  at  Fort  William"  is  the  title  of  a  pamph^ 
let  issused  by  Mr.  C.H.  Jackson,  Mayor  of  that  town,  in  reply  to 
the  statements  made  by  the  Special  Commissioner  of  the  Ottawa 
Free  Press  regarding  the  operation  of  the  electric  light,  telephone 
street  railway  and  waterworks  systems  in  Fort  William. 

About  the  handsoinest  line  of  advertising  which  reaches  this 
office  is  that  which  is  sent  us  the  first  of  each  month  by  the  Pitts- 
burg Transformer  Company,  Pittsburg,  Pa.  This  advertising  is 
in  the  form  of  monthly  calendars  accompanied  by  a  circular  or 
leaflet  containing  illustrations  and  talk  on  the  product  of  this  well 
known  company.  Many  o'f  these  illustrations,  we  are  informed, 
are  published  for  the  first  time  in  these  circulars  and  thus  the 
company  is  able  to  present  its  friends  and  customers  immediately 
with  illustrations  of  its  new  styles  and  other  new  features  as  rap- 
idly as  these  are  brought  out.  The  calendars  themselves  are  as 
dainty  and  attractive  as  they  well  could  be,  and  the  company 
wish  us  to  slate  that  if  anybody  interested  in  electric  matters 
is  not  receiving  these  each  month,  they  will  be  very  glad  10 
add  his  name  to  their  mailing  list. 
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Absol\jtely  Efficient 
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Neat,  Durable.  Economical  and  Reliable 

An  absolvite  guaLra^ntee  against  destruction  of  switchboards 
For  prices  a.nd  full  informattion  write 

The  HILL  ELECTRIC  SWITCH  CO.,  Limited 
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PERSONAL. 

Mr.  Howard  Wright,  son  of  Mr.  A.  A.  Wright,  M.P.,  Renfrew, 
Ont.,  has  been  appointed  manager  of  the  Pretrolia  Electric  Light 
Company. 

Mr.  Chas.  Brandeis,  consulting  engineer,  of  Montreal,  recent- 
ly returned  from  a  two  months'  trip  to  England  and  Germany, 
made  in  connection  with  some  large  electric  lighting  and  railway 
plants  in  China.  While  in  Europe  he  took  occasion  to  make  a 
study  of  high  speed  electric  railways. 

Mr.  Wm.  Thompson,  author  of  the  Canadian  Hand-Book  of 
Steam  and  Electricity,  who  for  four  or  five  years  past  has  been 
manager  and  consulting  engineer  for  an  English  syndicate  owning 
mines  at  Rossland,  B.C.,  Mexico  and  elsewhere,  was  a  visitor  to 
the  recent  Mining  Convention  in  Toronto. 

Mr.  Ludger  Trudeau  has  been  appointed  superintendent  of  the 
Montreal  Street  Railway.  Mr.  Trudeau  is  an  old  employee  of 
ihe  Montreal  Company.  After  managing  the  car  service  at 
Bordeaux,  France,  for  two  years,  he  went  to  Egypt  last  June 
to  take  charge  of  the  Alexandria  Tramway  System  and  the 
Alexandria  &  Ramleh  Railway  Company,  Limited. 

Mr.  Robert  Turnbull,  who  has  just  been  appointed  to  the 
position  of  mechanical  and  electrical  engineer  of  the  Northern 
Ohio  Traction  &  Light  Company,  of  Akron,  Ohio,  is  an  old  Gait 
boy.  He  learned  his  trade  in  the  shops  of  the  Goldie  &  Mc- 
Culloch  Company  and  became  foreman  in  the  machine  depart- 
ment. Two  years  ago  he  accepted  a  position  with  the  Traction 
&  Light  Company,  and  his  promotion  to  the  office  of  chief 
engineer  is  very  gratifying  to  his  many  Canadian  friends. 

There  died  in  Montreal  on  February  24ih  Mr.  Jesse  Joseph, 
who  for  upwards  of  half  a  century  was  a  prominent  business  man 
of  that  city.  Although  he  had  reached  the  advanced  age  of 
eighty-seven  years,  he  was  down  town  two  days  prior  to  his 
death.  Mr.  Joseph  was  for  many  years  president  of  the  Montreal 
Gas  Company  and  the  old  City  Passenger  Railway  Company, 
and  it  was  during  his  administration  that  the  double  tracks  and 
loop  lines  were  introduced  on  the  street  railway.  He  resigned 
as  president  m  1892,  being  succeeded  by  Mr.  James  Ross,  under 
whose  direction  the  old  company  ceased  tc  exist  and  the  present 
street  railway  company  rose  in  its  stead.  Mr.  Joseph  was  also 
one  of  the  founders  of  the  old  Montreal  Telegraph  Company  and 
of  the  Peoples'  Telegraph  Company  and  at  one  time  a  member 
of  the  board  of  the  Dominion  Telegraph  Company.  He  became 
very  wealthy. 


SPARKS. 

The  Laval  Electric  Company,  of  Montreal,  has  been  granted 
incorporation. 

The  DeWitt  Electrical  Company  have  established  their  head- 
quarters a;  Truro,  N.  S.  Mr.  S.  C.  DeWitt  is  manager  of  the 
company. 

As  the  result  of  an  agreement  recently  reached  between  the 
company  and  the  Council  of  Toronto  Township,  the  Toronto  & 
Mimico  Electric  Railway  Company  will  this  spring  extend  their 
road  to  Lome  Park,  a  distance  of  six  miles. 


The  Toronto  &  Niagara  Power  Company  propose  to  use  steel 
poles  at  distances  of  four  hundred  feet  to  carry  their  transmission 
hnes  from  Niagara  F'alls  to  Toronto.  There  will  be  four  lines 
of  10,000  horse  power  each. 

Mr.  J.M.  Campbell,  of  the  Gananoque  Electric  Light. Company, 
has  purchased  the  valuable  water  power  at  Kingston  Mills.  He 
is  now  negotiating  for  a  franchise  to  distribute  electric  power  in 
the  City  of  K-ngston,  and  if  successful  will  likely  install  an  electric 
plant  for  power  purposes. 

The  City  Council  of  New  Westminster,  B.C.,  have  passed  a 
motion  agreeing  to  accept  the  offer  of  the  Vancouver  Power 
Company  to  furnish  electric  power  for  street  and  house  lighting 
at  two-thirds  the  present  cost  to  the  city  as  generated  by  its  own 
plant.  The  Light  Committee  ascertained  that  the  city  generated 
power  at  a  cost  of  2.2  per  kilowatt  hour,  and  the  price  paid  to  the 
Vancouver  Power  Company  will  be  about  1.46  cent.  This 
offer  is  made,  it  is  said,  in  consideration  of  assistance  given  the 
company  in  securing  water  privileges  at  Lake  Coquitlam. 
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SPARKS. 

The  residents  of  Jaiunille,  v}ue.,  are  now  furnished  with 
electric  li){ht  by  the  Ottawa  Electric  Company. 

The  Miller  Tanning  Extract  Company,  of  Millerton,  N.  B., 
have  placed  an  order  for  an  electric  plant  for  lighting  their 
works. 

The  Poplar  Power  and  Light  Company,  Limited,  has  been 
incorporated  by  tlie  British  Columbia  Government,  with  a  capital 
of  $15,000. 

A  aumber  of  influential  business  men  of  Blackville,  N.  B.,  are 
endeavoring  to  form  a  company  for  the  purpose  of  having  the 
village  lighted  by  electricity. 

The  work  ot  stringing  the  wires  on  the  power  line  extension  of 
the  Cascade  Water,  Power  &  Light  Company  from  Phtvnix  to 
Greenwood,  B.  C,  is  now  well  advanced. 

Messrs.  E.  VV.  Tobin,  of  Brompton  Falls,  Que.,  and  F.  N. 
McCrea,  of  Sherbrooke,  have  purchased  the  water  power  of  the 
St.  Francis  Falls,  opposite  Kingsey,  Que.,  and  will  likely  install 
an  electric  plant. 

The  Toronto  &  .Suburban  Railway  Company  have  been 
compelled,  in  view  of  the  requirements  of  the  company  for  more 
power,  to  cancel  the  supply  of  current  to  private  consumers  in 
Weston  and  Toronto  Junction. 

The  Cataract  Power  Company,  of  Hamilton,  have  notified  their 
customers  that  after  the  present  contracts  expire  they  will  not 
supply  power  lo  operate  direct  current  motors.  Alternating 
current  motors  only  will  be  used. 

Mr.  John  G.  Stevens,  jr.,  of  Stephen,  N.  B.,  has  applied  to  the 
Dominion  Parliament  for  an  Act  to  extend  the  time  for  the 
commencement  of  the  proposed  operations  of  the  Sprague  Falls 
Manufacturing  Company,  Limited. 

Mr.  George  Waller,  manager  of  the  Hamilton,  Grimsby  & 
Beamsville  Electric  Railway  Company,  recently  returned  from 
New  York,  where  he  is  said  to  have  closed  contracts  for  severa 
50  horse  power  motors  (or  car  equipments. 


•  Incorporation  has  been  granted  to  the  Q.  &  C.  Bonzana  Rail 
Joint  Company  of  Canada,  Limited,  of  Montreal,  with  a  capital 
stock  of  $20,000.  It  is  proposed  to  manufacture  appliances  for 
use  in  connection  with  steam  or  electric  railways.  The  promoters 
include  Messrs.  James  W.  Woods,  merchant,  of  Ottawa,  and 
Norman  J.  Holden,  merchant,  of  Montreal. 

Mr.  J.  J.  Hill  and  associates  are  said  to  have  obtained  control 
of  the  franchise  to  develop  the  power  of  Stave  Lake  and  Stave 
River  in  British  Columbia.  It  i.s  said  that  it  is  proposed  to  use 
this  power  for  the  operation  of  a  railway  between  New  West- 
minster and  also  on  the  branch  road  from  Cloverdale  to  Port 
Guichon.  Contracts  are  to  be  let  shortly  for  the  foundation 
work  and  penstocks  to  be  built  at  Stave  River,  it  being  the 
asserted  intention  to  have  electric  power  delivered  in  Vancouver 
by  the  end  of  the  present  year. 


I 
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NEW  TELEPHONE  LINE 


I 


A  new  copper  metallic  line  has  just  been 

completed  from  Simcoe  to  Port  Rowan.  The 

towns  listed  below  can  now  be  reached  from 
Toronto  at  the  following  rates  : 

Port  Rowan         -  50c. 

St.  Williams    -       -  50c. 

Vittoria       -       -  40c. 


iB[[[i[in[(;yF(;iDA 


=p=ll=TdET=I=T=l=T=I=I=Jl=T=l=T^^ 


^i=it=T=i=T=l=T=i=I=Jl=T=JJ 
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CENTRAL  STATION  HEATING 

In  Large  Cities 

By  installing  our  underground  system  of 
steam  heating  can  pay  their  entire  stattion  ex- 
penses a-nd  interest  on  the  steam  investment 
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We  contra.ct  for  the  constrviction  of  the  steam  maLins  complete. 
Our  work  is  the  best.    We  hacve  the  only  METER  SYSTEM  in  Use. 
Ovir  expa^nsion  devices  a-nd  ovir  insta-llattion  a^re  the  most  effective. 
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Wooden  WaLter  Pipe,  Steam  Pipe  CaLSing,  Steam  Traps,  Vsvlves, 
Condensation  Meters,  Economizing  Coils.  Separators,  and  a  full 
line  of  STEAM  FITTERS*  SUPPLIES. 

Write  for  Pa-rrvphlet  a.nd  Price  List 
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SPARKS. 

Messrs.  A.  &  R.  Logfgie,  of  Loggieville,  N.  B.,  have  placed  an 
order  for  a  6oo-lig-ht  plant  for  that  town. 

Mr.  W.  F.  VanBuskirk,  City  Engineer  of  Rossland,  B.  C,  is 
said  to  be  preparing  plans  for  a  civic  lighting  plant  to  be  install- 
ed there. 

Since  the  plant  of  the  Coaticook  Electric  Light  Company 
was  purchased  by  the  corporation,  the  municipal  council  has  had 
considerable  trouble,  Recently  a  portion  of  the  dam  was  carried 
away  by  a  freshet. 


The  engineering  students  at  McGill  University  who  intend  to 
to  specialize  in  this  class  of  work,  are  now  engaged  in  the  con 
struction  of  an  automobile.  The  machine,  when  completed,  will 
be  upholstered  in  scarlet  and  white,  the  colors  of  the  University. 
The  motor  is  of  12  horse  power  and  has  two  C3'linders  of  four 
and  a  half  inches  diameter  and  with  a  stroke  of  five  inches.  The 
average  speed  of  the  revolutions  per  minute  is  750,  with  a  maxi- 
mum of  1,200.  Gasoline  will  be  the  fuel  used,  and  the  jump 
spark  ignitor  will  be  employed.  A  1,800  pound  car  will  be  the 
capacity  of  the  motor,  and  the  speed  is  excepted  to  reach  thirty 
miles  an  hour. 


ESTABLISHED  1849. 
Charles  F.  Clark,     Charles  t,.  Beckwith, 
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that  the  results  may  justify  its  claim  as  an  authority  on 
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cantile persons  throughout  the  civilized  world. 
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THe  TttORNBURY  GflSOUNt  ENGINE  &  FOUNDRY  CO..  Ltd. 

Our  New  Works  now  being  in  Cull  runnmg  order  we  are  prepared  to  fill  all 
orders  for  Gasoline  Engirves,  Special  Machinery  and  all  kinds  of  rough 
or  finished  Iron  or  Brass  Castings.  Get  our  quotations  on  Grak.te  BaLrs, 
BoilerFronts,  etc.,  etc.    Wholesale  and  Retail.      Head  Office,  Thorn- 
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The  Wm.  Hamilton  Mfg.  Co.,  Limited. 


Peterborough,  Ont. 


Xll. 


THE  CANADIAN  ELECTRICAL  NEWS 


March,  1904 
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The  coi  jx^ralion  >>t' Weslon,  Onl.,  have  installed  a  new  C.  G.  E. 
dynamo  in  thoir  power  house. 

The  Arnprior  Electric  Light  Company,  of  Arnprior,  Onl.,  have 
installed  a  new  dynamo  in  their  power  house. 

The  Snrnia  Street  Railway  Company  have  just  installed  a  large 
C.  G.  E.  generator.  The  present  >jenerator  will  be  kepi  as  a  re- 
serve. 

The  City  Council  of  Sherbrooko,  One. ,  at  a  meeting  held  on 
l\-briKii\  itilli.  decided  to  give  thi'  Slicrbrooke  T,ight,    Heat  & 


Power  Company  $233,000  for  their  electric  light  and  gas  plants. 
A  by-law  to  raise  the  money  will  be  submitted  to  the  ratepayers 
at  an  early  date. 

Concerning  the  reported  intention  of  the  Ottawa  &  New 
York  Railway  Company  to  change  their  motive  power  from 
steam  to  electricity,  Mr,  Henry  W.  Gays,  general  manager, 
writes  to  the  Electrical  News  as  follows  :  -'At  the  present 
ti(no  we  are  looking  into  the  cost  of  the  proposed  change.  Until 
we  have  that  matter  well  in  hand  we  are  not  in  a  position  to  give 
further  information,  as  the  cost  of  the  change  will  be  one  of  the 
elements  which  must  be  considered." 


SPARKS. 
The  City  of  St.  Catharines,  Ont.,  has  a 
bill  now  before  the  Ontario  Legislature 
for  power  to  apply  $150,000  raised  for 
the  development  of  water  power  at  De- 
Cew  Falls  to  the  construction  of  a  high 
level  bridge  and  the  purchase  of  stock  in 
an  electric  railway. 

The  Town  Council  of  Parry  Sound, 
Ont.,  have  given  a  contract  to  the  Cana- 
dian General  Electric  Company  to  install 
a  pump  and  motor  for  waterworks  pur- 
poses. The  pump  will  have  a  capacity 
of  600  gallons  per  minute  and  the  motor 
will  be  58  horse  power.  The  cost  will  be 
$4,324- 

The  Council  of  Windsor  Mills,  Que., 
have  fixed  the  following  schedule  of 
prices  for  16  candle-power  lamps:  i  lamp, 
$4;  t,  $7.55;  3,  $10.65;  4,  $14;  5,  $17.25; 
6,  $20.40;  7,  $23.45;  8,  $26.40;  9,  $29.25; 
10,  $32.  .A.11  lamps  above  10,  $2.75  each 
per  annum.  No  light  supplied  under  yearly 
return  of  Si 2. 

A  lecture  on  "Interior  Electric  Wiring  ' 
was  recently  delivered  by  Prof.  R.  B. 
Owens,  of  McGill  University,  before  the 
Insurance  Institute  of  Montreal.  Prof. 
Owens  stated  that  there  were  three  prim- 
ary considerations  to  be  observed:  First, 
the  conductor  system  must  be  of  ample 
current  carrying  capacity  in  order  that 
there  might  be  no  risk  of  overheating  with 
consequent  danger  of  fire  ;  second,  ihe 
conductor  must  be  insulated  so  as  to 
render  it  harmless  and  also  to  prevent  any 
leakage  of  the  current  with  lurther  risk 
of  fire  ;  third,  all  the  best  known  current 
regulating  and  pressure  limiting  devices 
should  be  installed  on  the  circul.  The 
audience  was  conducted  to  the  Engi- 
neering building,  where  some  interesting 
experiments  were  made  showing  the 
tensile  strength  of  iron  and  the  pressure 
resisting  power  of  wood. 


TELEPHONES 


ARC  LAMPS 

Special  Patent  Improvements 


The- 


B6rllnEl6GirlGGo. 

Manufacturing  and  Contracting 

Electrical  Engineers 
BERLIN,  ONT. 


ArmoLtxires  R.ewound  and 

GeneroLl  ElectricsLl  Repacirs 

T   U   [   FHArflTT  ELECTRICIAN  AND  iWACMINIST 

U.  n.  li.  DLiinVJUi  i,  offlee  and  Wopks,  156-162  Bank  St.,  Ottawa 

Full  Line  of  £Iectric3Ll  Svipplies 

DYNAMO  COVERS  A  SPECIALTY 

GUARANTEED  WATER  AND  DUST  PROOF. 

TElsTTS,    OIL    CI-.OT-E3:nsrC3-    ^TNJ"32)  T^m'-^XJ3L.I1S3"S. 

Samples  and  Prices  on  Application. 

THE  MONTREAL  TENT,  AWNING  &  TARPAULIN  COMPANY 

23  ®.  25  Youville  Place,  MONTREAL 


••RED 

llJftWCANT  FO^^  COAMUI^OII^S. 


Address 


HART 


CO., 


103  Morvednock  BIdg., 
CHICAGO 


INTERNATIONAL  BOILER  COMPOUND. 

Removes  and  prevents  scale  formation  in  Boilers. 
Increases  capacity  of  Boiler  and  saves  fuel  and  repairs. 
THE  BEST  COMPOUND  IN  VSE. 
For  particulars  address  : 

InternationaLl  Boiler  Compound  Co.. 

47  Ma.rket  St ,  ChicaLgo. 

4®*Goods  sent  subject  to  trial. 


The  CANADIAN  CASUALTY 

and  BOILER  INSURANCE  CO. 

Head  Office  :  N.  E.  Cor.  Adelaide  and  Victoria  Streets,  TORONTO. 


Special  Attention  given  to  Steam  Boilers 

The  Steam  Boiler  Policy  of  the  Canadian  Casualty  and  Boiler  Insurance  Co.  gives  Free  of  Cost- 
Regular  Inspection  of  Boilers,  Free  Insurance  ot  Engineers  and  Firemen,  Public 
Liability  Protection,  and  the  advice  of  our  Consulting  Engineers  —  FREE. 
Write  to-day  for  Booklet  "To  Steam  Users  " 
Alexander  Sutherland,  D.  D.,  President.  A.  G.  C.  Dinnick,  Managing  Director 

H.  N.  Bate,  W  S.  Dinnick,  Vice-Presidents.  A.  M.  Wickens,  Chief  Engineer. 


ENGINEERS  who  follow  the 
constant  development  in  Cir- 
cuit Breaker  practice  will 
remember  that  ihere  is  not  on  the 
market  to-day  a  single  important 
type  ot  Circuit  Breaker  which  did 
not  originate  with  the  Cutter  Co. 
We  are  specialists  in  this  line  and 
woiild  be  g'lad  to  give  information 
and  quote  prices. 


THE  CUTTER  CO. 

Philadelphia,  U.  S.  A. 

circuit  Breaker  Engineers  and 
Sole  .Agents  for 

KEYSTONE  MEASURING 
INSTRUMENTS 


IT  March,  1904 
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SPARKS. 

The  Fundy  Coal  Company  are  installing  the  latest  improved 
mining  machinery  at  Lower  Cove,  N.S.  The  coal-cutting  ma- 
chinery and  hauling  apparatus  will  be  operated  by  electricity. 

The  directors  of  the  Montreal  Street  Railway  Company  have 
appropriated  $300,000  to  be  used  in  the  construction  of  fifty  new 


cars,  which  will  be  built  in  the  company's  own  shops.  These 
cars  will  be  convertible  and  will  be  forty  feet  over  all,  the  car 
body  itself  being  thirty  teet.  The  entrance  door  will  be'  at  the 
tide,  taking  the  room  occupied  by  the  end  of  the  seat  in  the 
present  cars.  It  is  expected  that  the  cars  will  cost  an  average 
of  $6,000  each. 


MANGANESE  u^^^^^t 

Fltfor  Spar,  Withcritc, 
Grantflated  Battery  Sal 

Ammoniac  a^e^lered^by 

OTTO  MINNER  &  CO., 

Arnstadt.  Germany. 


FINE 

BANK.OFFICt 
'OOURT  HOUSE  & 
DRUG  STORE  FITTINGS 


MANGANESE 

Anti-Friction  Metal 

Cannot  be  surpassed  as  a  Babbitt 
Metal.    Every  ounce  guaranteed. 

Syracvise  Smelting 
Works 


Montreal 


New  York 


Seattle 


TRftPE  WITti  ENGLAND 

Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  166  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 


Please  mention  the  Canadian  Electrical 
News  when  corresponding  with 
advertisers. 


ppa^f=l=T=l=r:l=T=J=if=I=T=lin=i=T^ 


I 

i 


THE  MAN 
WITH  INFLUENCE 

Gets  his  bias  from  iiis 
tried  and  trusted  trade 
newspaper. 

HARDWARE  AND  METAL 

is  the  best  medium  in  Canada 
for  many  firms  in  the  Building 
Trades. 

THE  MacLEAN  PUBLISHING  CO., 
LIMITED 

Montreal  Winnipeg  Toronto 


THOMAS' 

HIGH  GRADE  PORCELAIN  FOR  ELECTRICAL  PURPOSES 

INCLUDING 

HIGH  VOLTAGE  INSULATORS  (Ztge) 

Special  Designs,  Insulator  Cleats  and  Tubes. 

The  R.  THOMAS  &  SONS  CO. 


Main  Office: 
East  IvIverpool,  Ohio 


East  Liverpool,  Ohio 


Factories 


Sales  office: 
39-41  cortlandt  street,  new  york 

Lisbon,  Ohio 


ISOLATED 
PLANTS 


,  w.  J.  O'Leary 

&  GO. 

ELECTRICAL  ENGINEERS 
AND  CONTRACTORS. 


Combined  Lighting     ]  Craig  Street, 

and  Stea.m  Hearting.  MONTREAL 


ALUMINUM 

ELECTRICAL  CONDUCTORS 


FOR 


RAILWAY  FEEDERS  and 
TRANSMISSION  LINES  .  .  . 

INGOTS,    SHEETS,   WIRE,   TUBING,  CASTINGS 

Prices  with  full  information  on  application. 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 


TELEPHONES 


We  manufacture  TELEPHONES  for  all  kinds  of  service; 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument,  perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  d  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  X.  S. 
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SPARKS, 

The  town  of  Orillia,  Out.,  is  to  fiirnish  electric  power  tor  the 
I'anHda  Linen  Works  Company  at  $16  per  horse  power  per 
annum. 

The  Toronto  Suburban  Railway  Company  has  applied  to  the 
Ontario  Legislature  (or  permission  to  extend  their  electric  rail- 
way to  Niakjara  Kalis,  with  branches  to  Woodbridge  and 
Brampton. 

Mr.  W.  11.  Ciraiii,  manager  of  construction,  is  asking  for  ten- 
ders by  March  i  slh  for  the  construction  of  a  telegraph  line  be- 
tween Mahone  and  Halifax,  about  seventy  miles,  and  between 
Hridgewater  and  Liverpool,  about  thirty  miles,  on  the  line  of  the 
Halifax  and  Southwestern  Railway. 

The  Ontario  Electric  Railway  Company,  which  proposes  to 
build  an  electric  railway  between  the  cities  of  Toronto  and  King- 
ston, have  issued  the  prospectus.  The  capital  stock  is  $5,000,- 
000,  the  amoimt  to  be  issued  being  $2,250,000.  A  similar 
amount  is|to  be  held  for  the  extension  of  the  system.  The  estimat- 
ed receipts  of  the  proposed  road  are  $624,517.80,  operating 
expenses  $281,033.01,  and  after  allowing  for  interest  on  bonds, 
and  6  per  cent,  dividend  on  stock,  a  surplus  of  $38,489.79  is  esti- 
mated. 


QlarKspn  SGlool^oLTecJinoloou lo^^dlmrs.y'"""^'- 

Courses  leading  to  degrees  of  Bachelor  of  Science  in  Civil, 
Electrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  en8:ineering.  Well  equipped  shops, 
aboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tuition  moderate. 

WM.  S.  ALDRICH,  Director 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  wheie  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  The 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
ihe  shortest  possible  time.  Telephone  Main  3149. 


Electric  Light  Plant  For  Sale 

Dynamos  and  whole  plant  modern  and  paying 
well.  Capable  of  large  increase  of  business, 
literal-  terms  to  p.irtv  witli  say  vioooo  cash. 
Address  Box  43,  Canadian  Electricai-  News. 

Electricil  and  Mechanical  Engineer,  27,  with 
college  training  and  6 years'  practical  experience 
in  designing  and  carrying  out  electrical  plant, 
with  leading  firms,  wants  engagement,  .\ditress 
"  Kngineer,  '  care  Street's,  30  Cornhill,  London, 
England. 


TENDEfrS  WANTEDi 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 
The  recognized  medium  for  advertise- 
ments for  'Tenders. 


IcaSBScontract  regordI 

^     :  TOBONTO.^  " 


THE  ROSSENDflLE 
5ELT1NG  GOMPftNY 

LIMITED 
Of  Manchester,  England. 


Sole  Makers  and  Patentees  of  the  celebrated 

M  A.Y.  Solid  Woven,  Anti- 
Frietion   Edged  Belting. 

Sole  Agents  for  Canada  for  the 

JACKSON  PATENT  BELT  FASTENERS 

The  only  British  firm  having 
a  Branch  in  the  Dominion  in 
direct  connection  with  the 
manufactory.     :    :    :    :    :  : 

59-63  Front  Street  E.,  TORONTO 


LICCN.tC  OP  THt 

•niiT.cY  iLECT.ie  ia(ni<mtn 
csMwart  ragtn 

INCANA0A. 


SMEFtBROOKE,  QUE. 


Pays  For  Itself 


1 


A  Mumford  Standard  internally  fired  boiler 
require.s  from  10  to  25  per  cent,  less  fuel  than 
a  return  tubular  boiler. 

A  saving  of  only  10  per  cent,  will  cover 
the  cost  of  the  boiler  in  five  or  six  years. 

A  Mumford  boiler  will  therefore  pay  for 
itself  several  times  during  its  lifetime. 

ROBB  ENGINEERING  CO.,  Limited, 

Amherst,  N.  S. 

[William  McKay,  320  Ossington  Avenue,  Toronto. 
Agents  :  \  Watson  Jack  &  Company,  7  St.  Helen  St.,  Montreal, 
[j.  F.  Porter,  355  Carlton  Street,  Winnipeg. 
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THE  OTIS 


TOBDLAR  FEED  WATER  HEATER 


Oil  Separator  and  Purifier 

is  not  an  experiment  but  a  tried  and  tested 
appliance  that  the  makers  are  not  afraid  to 


EXHAUST  1  INLET   EXHAUST  ]  OUTLET 


GUARANTEE 

To  heat  "the  feed  water  to  the  boihn^  point 
(210  or  212  degrees)  with  the  exhaust  steam 
without  causing  any  back  pressure,  also  to  ex- 
tract the  oil  from  the  exhaust,  so  that  the  ex- 
haust steam  after  being  passed  through  the 
heater  can  be  used  for  heating  purposes,  and 
the  water  of  condensation  for  the  heating  sys- 
tem be  returned  to  the  boiler  without  the  addi- 
tional expense  of  an  eliminator. 


We  are  so  sure  of  the  OTIS  that  we 
agree  to  pay  all  cost  of  a.  trial — freight,  cartage, 
piping,  etc.,  if  it  fails  to  do  all  we  claim  for  it. 

Catalogue  and  Prices  at  Your  Service. 


The  Stewart  Heater  Go 


300  Ea^st  Deleva.n  Ave., 


I 


BUFFALO,  N.  Y. 


\\  1 . 
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SPARKS. 

The  Minister  ol  Marine  Jor  Canada  will  take  steps  next  spring- 
to  Ug\n  the  St.  l.awrence  channel  between  St.  Francis  and 
(Quebec.  This  will  leave  a  fitly  mile  ijap  between  Sorel  and  St. 
Franci".  lo  be  liiijhteil  in  the  season  of  1001;. 


The  Canadian  General  Electric  Company  are  installing-  a  new 
electric  light  plant  in  the  Intercolonial  Railway  yards  at  Moncton, 
N.B.  The  generators  operate  at  2,300  volts  and  are  driven  by 
Robb-Armstrong  engines.  They  are  installed  in  a  new  brick 
power  tiouse  160  x  50  feet. 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 

SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

TIIDIJCD  DDHQ    134  upper  Thames  ST., 

I  uniiLri  DnUo.y    london,  eng. 


Mayniet  KorgiiiRS,  Slabs,  Hats 
in  the  Rough  and  Machined. 


Telegraphic  Address,  'Sheetiron*,  London. 
I,ieber's  Code  used. 

MILD  STEEL  CASTINGS  FOR  MAGNETS 

MAGNET  STEEL  FOR  PERMANENT  MAGNETS.  BRIGHT  CHAKCOAL 

Sole  ReDresentatives  Tor  Canada  '■  Peacock  Brothers,  Canada  Ife  Buildings,  Montreal. 


Established  1870. 

Plain  and  Slotted 
Discs. 

IRON  RODS 


Electrical  Novelties = 

ARE  YOU  INTERESTED? 

If  so,  send  for  our  No.  20  Novelty  Catalogue  just  issued. 
Mailed  to  any  address  on  receipt  of  post  card. 
We  want  bright  agents  in  every  place.     Big  commissions. 
Write  to-day. 

Sawyer  Electric  Compecny 


10,  12  and  14  BEAVER  HALL  HILL,  MONTREAL. 


Sizes 
Ready]  for 
I  m  med  iate 
Shipment 

I3«'4 
10x10 
gxio 

8x7 

7x7 

7x6 


THE  McEWEN  '"™^''fu? 


AUTOMATIC 


In  Single  and  Compound  Units. 

NO  BBTTBR  HIGH  SPE.E,D  E.NG1NB  BUILT 


U/ATEROaS.  BRANTFORD.  CANADA 
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Westinghouse 


Lightrvirvg 

Arresters 


*"  AlTERKATINe  CIRCUI7S  ^1 

Westinghouse  clect.&mfg.co. 
pittsburg  pa. 

PAT.M6R.r6  92  FEB,r?8  83 


TKe  Recognized 
StdLndards 


Their  cost  is  insignificaLnt 
ols  compa.red  with  the 
valvie    of    the  protection 


Farv  Motors 

Season  1904 


High  Starting  Torque 

Low  Wattage 

Va-riable  Speed 

Sa.me  motor  rrva.y  be  used  over 
a     wide     revnge     of  voltaLges 


For  Pa.rticulars  Address  Nearest  Office  of 

Canadian  Westinghouse  Co., 

Limited 

Genera.!  Sables  Offices  and  Works,  HaLmilton,  Onta.rio 

District  Offices: 

Lawlor  BIdg.,  King  a>.nd  Yonge  Streets,  Liverpool  &  London  6*  Globe  BIdg., 

Toronto  Montreal 

Hadden  Block. 

Vancouver 


I\- 
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TELEPHONES 


Milde  MicrDphons 

The  best  TRAN5MMTR!? 
in  the  Wot  In 

QUEBEC  -.GENTJ  . 

.E33^D^  Dynamos, 
0  Mnrcrs. 


SwltcD-Boarfls  and  flnnunolators 

FIRE  ALARM  APPARATUS  and 

TELEGRAPH  INSTRUMENTS 


732 

4 


essphones,'  Montreal 

Dopehestep  St. 


MONTRE.f\L 

Telephone  Main  iioo. 


Electrical  Supplies  of  all  kinds. 


Montreal 


SADLER  &  HA  WORTH 

^=.ruRERsoK  OAK  LEATHER  BELTING 

Try  our  "  CROWN  BRAND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 
Cor.  William  and  Seigneurs  Streets.  MONTREAL.  9  Jordan  Street,  TORONTO 


MUNIGIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


What  Makes  the  Wheels  Go  ? 

OUR  "EXTRA" 

THE  J.  G.  M'LAREN  BELTING  GO., 


Toi?onto 


THE  ELECTRICAL  CONSTRUCTION 

Company  of  Canada,  Limited. 

32-40  Dundas  Street,  London,  Can.— Phone  1103. 
Perfection 

Type   


DYNAMOS 
MOTORS 


Multipolar  or 

Bipolar,  Direct 
Connected  or  Belted. 
High  efficiency.    Designed  for  any  required  speed  or  voyage* 
We  contract  for  complete  installations. 
We  repair  mach  nes  of  any  mai(.e. 

Est  mates   cheerfully  given.    Descriptive  matter  furnished  .  on 


Canadian  tested  and  guaranteed. 
Cheaper  and  better  than  anj^  other  wire 


on  the  market. 


CANADA  METAL  CO., 

William  Street,  TORONTO,  ONT. 
Also  Babbitt  and  Battery  Zincs. 
Price  list  on  application. 
Wholesale  onh  . 


CANADIAN 


Electrical  News 

AND  Engineering  Journal 


FOURTEENTH  YEAR. 
NO.  4. 


TORONTO  AND   MONTREAL,  APRIL,  1904 


PRICE  10  CENTS 
$1.00  Per  Year. 


TUG 


El66lrl6 

Co.,  Llmlied 

TORONTO 


Our  Generators 
are  always  strictly 
up-to-date.  Their 
-efficiency  overother 
types  will  pay  your 
dividends. 


Three  Phase  500  H.P.  Kevolvirvg  Field  Alternator  for  "  R^ope  Drive  " 


OKio  BroLSs  Company 

RAILWAY  MATERIAL 

FOR  BOTH 

TROLLEY  AND  RAIL 

Catalogue  No.  6  Describes  a  Full  Line  of 

ELECTRIC  RAILWAY  APPLIANCES 

^NADIAN  ^^ERAL  pLECTRIC  (o^ 


LIMITED. 


MONTREAL 


Head  Offices   -    TORONTO,  ONT. 

District  Offices  : 
HALIFAX       OTTAWA       WINNIPEG  VANCOUVER 
VICTORIA  ROSSLAND 
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~     CHAKLES  BRANDEIS  - 

A.  M,  Can.  S.v.  C  V...  .\.  M   Amcr.  lu.st.  K.  K. 

CONSULTING  ENGINEER 

Kstii'.i.ucM,  rl. ins  ami  S\nit  i  vUioii  of  Ilvilrnulic 
anJ  Steam- Klcclric  l,ight.  Tower  iiiul  Kailioad 
riauts,   Si>ecificalioiis,     Reports,  Switchboard 
Designs,  Coraplete  I'actorv  In.-ilallations,  etc. 
hong  nistnnce  Telephone  Main  3J-6. 
Cable  Address  :  Bnmpeis- Montreal. 

W.  I'.  Code.  I'niv-Kdition. 
Liverpool  vS:  I.oudon  \.  Globe  Hnilding. 
3IO\TItKA  I, 

WALLACE  C.  JOHNSON 

M«T.  .\m.  Soc.  C.E.     Mem.  Am.  Sue.  M.E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

7»4  Notre  Dame  Street,  MONTREAL,  P.  Q  , 

and  NIAGARA  FALLS,  N.Y 

R.  S.  KELSCH 

Consulting  Engineer 

Long  Distance  "Phone  Office  and  Residence. 

Cable  .address  "Kelsch" 

38  Victoria  Square,  Montreal 
Late  General  Superintendent  and  Engineer  ot  the 
Lacbine  Rapids  Hydraulic  &  Lai:d  Co. .  Ltd. 

Mem.  Am.  Inst.  K.  E.  Mem.  Can.  So.  C.  E. 

Design  and  Constniction  of  Transmissions. 
Lighting  and  Power  Plants  of  every  description. 
0nderground  Sj  stems.  Conduits,  Estimates,  Re- 
ports and  Arbitrations.  20  years  practical  exper- 
ience. 

ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.   Electric  Railways,  Lighting 
and  Power  Systems. 
Arbitrations,  Reports,  Etc., 


V.  N.  PniLLii's,  President. 

til  F.  P 


Geo.  H.  Olnkv  2nd,  Secretary-Treasurer. 


80  ST.  FRANCOIS  X4VIER  ST. 


MONTREAL 


RODERICK  J.  PARKE 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  C.E. 

CONSULTING  ENGINEER 

Electric  Light  and  Power  Plants.   Long  Distance 
Electrical  Power  Transmission.  Steam 
and    Hydraulic  Plants.  Estimates. 
Valuations.   Tests.    Reports  and 
Investigations. 
52-54  Jnes  Building,  Corner  King  and  Tonge 

Streets,  TOBONTO. 
T.'lehonps/"®'^^— Distance,  Main  8047. 
Telehonesj  ^204. 

Telegraphic  address  :  "  Rodparke." 
W.  U.  Code,  Univ.  Edition. 

T.  T.  SIMPSON 

A.  M.  .\mer.  Inst.  E.  E., 

Corvsxilting  Ervgirveer 

Long  Distance  Phone  Ottawa  1388. 
Design  and  Construction  of  Lighting 
and  Power  Plants  of  every  desc-iption. 
Long  Distance  Power  Transmission.  Re- 
ports, Estimates,  Tests,  Specifications. 


OTTAWA, 

55  Sparks  St 


DESGHENES 

QUE. 


/V\ONTR&f\b 


TORONTO 

iN8iiifli[D  mm  mi 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Rubber.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Ciiicagfo  Store  :    F.  E.  DONOHOE,  Agent,  82  Lake  Street. 


DYNAMOS  \  MOTOR.S 

New  or  Second  -  Hand,  For  Sale 

Especially  equipped  for  repairs  to   Electrical  Apparatus  of  all  kinds. 

ELECTR.IC  REPAIR  &  CONTRACTING  CO. 

617  m.  619  Lagauchetiere  Street    -  MONTREAL 

Inter  national  Time  R.ecording  CompaLny, 

MANUFACTURERS  OF 

Time  CARD  SYSTEmS 

FOGARTY  BROS. 

ELECTRICAL   ENGINEERS  AND  CONTRACTORS. 

Quebec  Agents.  tlS  St.  James  Street,  MONTREAL 


Lord  Kelvin's  PoLtervt 

Sole  Makers-KELYIN  &  JAMES  WHITE  LTDI^^Ic^^Sa^ft^L^^^^^^^^^^^ 


ELECTRICAL 

INSTRUMENTS 


GRAND  PRIX 


PARIS,  t900 


Lord  Kelvin's  instruments  are  recognized  all 
over  the  world  to  be  the  only  reliable  and 
Standard  Instruments  made. 

SPECIFY  THEM  and  see  that  yon  GET  THEM 

Ammeters  Transmission 
Voltmeters     ^""^  Traction 

^" '  nfumill^lld  Dial:         Wattmeters  Lighting 


STUART-HOWLAND  COMPANY 

MANUFACTURERS  OF.— ^^^^ 

The  Most  Symmetrical  and  Substantial  Line  of 

Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything-'  Fully  Guaranteed. 
Also  De'dlers"in  Everything  Electrical.    Largesl^and  Most"CompleteILine  inJthe^East. 

Car^     ie^n  Branch :  261-287  Devonshire  flO^TOlV 

52  Adela^ide        W.      OR-ONTO  4-5  Withrop  Sq.  A  V-Tl^ 


April,  1904 


THE  CAINADIAIN  ELECTRICAL  NEWS 


McCormick 
Tvirbirves 


4,000  H.  P.,  72  ft.  head,  arrang^ed  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Fi.ve 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inches  for  their  plant  at  Mechanicsville,  N.  Y. 


S.  Morgan  Smith  Gompany,Yoii<,pa.,as./v. 

176  FEDERAL  STREET,  BOSTON,  MASS. 

Writ6  tor  Gataloflue  if  conlemplating  purcliase  of  Turbine.^ 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


RHODES  MOTORS 


MONTREAL 


Telegrams:  RHODI  QUE.,  LONDON 


We  only  baild 
Motors  >^-50  h.p. 


Nothing  else 


Every  part  made 
in  oar  works 


Specially  adapted 
for  export 


nlji^i  


R.E.  Type  Contirtvious  C\jrrer\l  Motor. 


R.  E.  Type,  direct 
current,  any  volt- 
age or  speed. 

R.  H.  Type,  single 
and  polyphase, 
hand  wound  ro- 
torwithslip  rings. 

R.S.  Type,  single 
and  polyphase 
short  circuited 
rotor. 

R.  F.  Type,  special 
single  phase  in- 
duction and  re- 
pulsion motor 
with  powerful 
starting  torque, 
for  lift  work,  etc., 
starting  on  full 
load  with  small 
starting  current. 


RHODES  ELECTRICAL  MFG.  CO.,  LTD. 

Head  office:  70  and  71  Bishopsgate  St.  Within  LONDON,  E.G. 


Works:  BRADFORD 


Delivery  (R.E.  Type)  English  Port,  10  DAYS 
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TRADE  NOTES. 

The  William  Keniiody  &  Sons  Company,  of  Owen  Sound, 
Ont.,  have  jiisl  supplied  a  turbine  of  2,750  liorse  power  capacity 
for  the  Ottawa  &  Hull  Power  Company. 

The  Packard  Klectric  Company,  of  St.  Calliarlnos,  Ont.,  re- 
port a  large  demand  for  their  "Skedoodle"  sign  lamp,  which  re- 
tails at  $i.i5  for  a  ib  c.  p.  lamp.  It  is  claimed  to  be  the  ideal 
lamp  for  signs  and  show  window  displays. 

The  Crv>w's  Nest  Pass  Coal  Company  has  ordered  from  the 
Robb  Kngineerinj;  Company  two  175  horse-power  Robb-Miim- 
ford  boilers  for  their  mines  at  Fernie,  British  Columbia,  in  addi- 
tion to  three  of  the  same  style  installed  last  year. 

The  Crv^cker-Wheeler  Co.,  manufacturers  and  electrical 
engineers,  of  .Ampere,  N.J.,  announce  that  their  capital  stock  has 
been  doubled,  and  now  stands  at  $2,000,000.  The  company 
have  now  fifteen  branch  offices  in  the  United  States. 

The  Robb  Engineering  Company  has  received  an  order  from 
J.  G.  White  &  Co.,  of  London,  England,  for  a  3C0  horse  power 
Robb-.Armstrong  tandem  compound  engine,  to  be  a  duplicate  of 
two  engines  supplied  by  them  for  the  Perth  Tramways,  Western 
-Australia,  five  years  ago. 

Mr.  G.  W.  Hart,  of  the  Hart  Mfg.  Co.,  Hartford,  Conn., 
makers  of  well-known  electrical  specialties,  visited  Toronto  re- 
cently to  confer  with  Mr.  C.  W.  Bongard,  Canadian  represen- 
tative. The  announcement  of  this  company  will  be  found  on 
page  vii  of  this  and  succeeding  issues  of  the  Electrical  News. 
Their  goods  are  strictly  high-grade. 

Attention  is  called  to  the  announcement  in  this  number  of  the 
Volta  Electric  Repair  Works,  recently  established  at  No.  86 
Adelaide  street  west,  Toronto.  Mr.  D.  Mi  Gregor  Johns' on,  the 
proprielcr,  is  a  graduate  of  the  School  of  Piaclical  Science,  and 
from  an  experience  of  twelve  years,  is  thoroughly  familiar  with 
the  construction  of  elecirical  machinery  for  both  D.C.  and  A.C. 
svstems. 

Mr.  E.  F.  Clarke  presented  a  petition  in  the  Dominion  Parlia- 
ment from  Hon.  Ch^s.  Algernon  Parsons,  asking  that  his  rights 


on  the  Canadian  patent  for  the  Parsons  turbine  shall  not  be  for- 
feited by  failure  to  manufacture  in  Canada  within  the  specified 
time.  He  states  that  a  steam  vessel  designed  to  be  fitted  with 
turbine  machinery  of  about  3,000  horse  power  is  being  con- 
structed in  England  to  ply  during  the  summer  of  1904  on  Lake 
Ontario  and  other  inland  waters  ;  also  that  arrangements  are 
now  being  made  with  the  view  of  manufacturing  in  this  country. 


SPARKS. 

A  propisition  is  reported  to  be  on  foot  to  build  an  electric  rail- 
way from  Midway,  B.C.,  to  Cheesaw,  Wash.,  a  distance  of  about 
twenty  miles. 

The  by-law  submitted  to  the  ralep.iyers  of  Kingston,  Ont.,  for 
/the  purchase  of  the  lighting  plant  was  carried  by  an  overwhelm- 
ing majority,  the  vote  being  1,397  for  and  37  against. 

Mr.  George  C.  Abernathy,  a  consulting  engineer  of  New 
York,  recently  made  an  inspection  of  a  water  wower  at  Lac  du 
Bonnet,  Man.,  in  the  interest  of  New  York  capitalists. 

The  Canadian  General  Electric  Company  are  transferring 
a  portion  of  their  machinery  in  their  Montreal  shops  to  Peterboro 
Miih  the  object  of  concentrating  the  manufacture  of  certain 
apparatus  at  one  point. 

Mr.  R.  Burtchart,  of  Owen  Sound,  Ont.,  is  endeavoring  to 
form  a  company  for  the  purpose  of  establishing  cement  works  at 
Saanich  Arm,  Vancouver  Island,  B.C.  He  proposes  to  obtain 
the  necessary  power  from  Sooke  Lake,  eleven  miles  distant. 

Mr.  A.  E.  Welsh,  managing  director  of  South-Western  Traction 
Company,  returned  recently  from  London,  England,  and  states 
that  arrangements  have  been  made  with  an  English  syndicate 
for  floating  the  bonds  of  the  company.  This  will  assure  the 
carrying  out  of  the  enterprise,  which  includes  the  building  of  an 
electiic  railway  connecting  Hamilton,  London,  Bianiford,  Wood- 
stock, St,  Thomas,  Port  Stanley,  and  other  points  in  western 
Ontario.  Under  the  terms  of  the  agreement,  the-  road  is  to 
be  built  south  to  Port  Stanley  and  west  to  De'aware  the  first 
year,  and  to  be  continued  from  vear  to  year  in  blocks  of  not  less 
than  thirty  miles  until  completed. 


ANNOUNCEMENT 

1  he  .  odge  Manufacturing  Co.  of  Toronto,  Limited,  beg  to 
announce  to  their  many  friends  and  customers  in  Eastern  Canada  that 
they  have  opened  up  a 

MONTREAL  BRANCH 

for  the  more  ready  distribution  of  their  Standard  Lines  of  Transmis- 
sion Machinery  in  the  East. 

MAIL  ORDERS,  TELEPHONE  ORDERS  AND  WIRE  ORDERS 

addressed  to 

DODGE  MANUFACTURING  COMPANY 

419  St.  James  St.,  MONTREAL.  QUE. 

'Phones  24-12,  Main  244-2  o 
WILL  RECEIVE  OUR  USUAL  PROMPT  ATTENTION. 
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THE  CAINADIAIN  ELECTRICAL  NEWS 


SUNBEAM 


Be  fliQtiest  Priced  |llG9nd6SG6nl  LOIHD  on  tHe  Canadian  Market 

Quality  in  the  lamp  costs  money  but  is  tlie 
cheapest  in  the  end  

WRITE    FOR  .SAMPLES 


Used 
by  the 
Largest 
Central 
Stations 
in 

Canada 


High 

and 
Low 
Voltages 
Equally 
Satisfactory, 


Send  your  name  for  our  mailing  list,  we  have 
some  good  news  for  you  


q\  Gan^idfi,  Limited 

General  onices:  McKinnon  Biiildincj.  TORONTO 


Factoru  at  St.  Gaiharines. 
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SPARKS. 

Mr.  Cliiis.  Hrandeis,  C.K.,  of  Montreal,  is  looking  into  the 
pos>iDilities  of  an  electric  railway  at  Brandon,  Man. 

The  Waterloo  Kleciric  l.ig'ht  t'ompanv,  Waterloo,  Ont.,  will 
on  July  1st  next  change  from  the  flat  rate  to  the  meter  system. 

The  W.iter  Commissioners  of  Windsor,  Ont.,  will  ask  for 
lenders  lor  installinjj  an  electric  plant  at  the  pumping  station. 

The  Si.  Thomas  Gas  &  Electric  Light  Company,  St.  Thomas, 
Ont.,  will  increase  their  capital  stock  for  the  purpose  of  extend- 
ing their  plant. 

It  is  probable  that  the  Grand  Trunk  Railway  will  install  an 
t leclric  plant  in  their  new  machine  shops  at  Barrie,  Ont,,  for 
lighting  I  heir  shops  and  yards  there. 

The  City  Council  of  St.  Thomas,  Ont.,  have  appointed  a  com- 
mittee to  ascertain  from  the  St.  Thomas  Gas  &  Electric  Com- 
pany the  price  at  which  they  would  be  willing  to  sell  their  plant 
to  the  city. 

The  Shawinigan  Water  &  Power  Company  have  announced 
that  thev  will  construct  a  second  transmission  line  Irom  Shawini- 
gan Falls  to  Montreal, capable  of  Iransmitting  io,ooo  horse  power. 


The  Rat  River  Power  Company  is  being  organized  at  Emerson. 
Man.  The  promoters  expect  to  be  in  a  position  shortly  to  begin 
the  construction  of  a  power  dam  with  a  view  to  the  generation  of 
electricity. 

The  corporation  of  Fenelon  Falls,  Ont., have  commenced  work 
on  a  new  power  house,  which  will  be  32x40  feet  and  two  stories 
high,  with  concrete  walls.  The  generator  to  be  installed  will  be 
600  horse  power. 

The  American  Motor  Car  Company,  Limited,  has  been  organ- 
ized at  Berlin,  Ont.,  to  manufacture  motor  cars  and  vehicles  of  a 
similiar  character.  The  directors  include  Messrs.  Milton  Good 
and  Isaac  Neuber. 

The  largest  searchlight  in  the  world  will  be  seen  at  the  World's 
Fair.  It  was  recently  finished  in  an  electric  plant  at  Lowell, 
Mass.  It  weighs  nearly  four  tons,  is  of  5,250, eoo  candle  power 
and  projects  a  beam  of  light  seven  feet  in  diameter. 

It  is  proposed  to  commence  work  at  once  on  the  construction 
of  an  electric  railway  for  Edmonton,  N.W.T.,  and  to  that  end 
Mr.  T.  A.  Stephens  has  invited  tenders  for  the  delivery  of  20,000 
ties  and  1,000  poles.  The  franchise  is  held  by  Mr.  W.  T. 
Trelheway,  of  Montreal. 


11  Quality,  Promptness  and  Attention  Count  With  You 


Write  us  when  next  in  the  Market. 


J.  A.  DAWSON  CHl  CO. 

STREET  RAILWAY  AND  ELECTRICAL  SUPPLIES 


745  Craig  Street,  MONTREAL,  QUE. 

 Mail  orders  and  inquiries  receive  SPECIAL  ATTENTION.  


We  want  to  prove  to  you  that  "PACKARD"  Lamps  are  the  most  economi- 
cal to  use  ;  that  they  have  the  best  sustained  candle  power,  the  greatest  length 
of  life,  the  smallest  current  consumption,  the  most  even  rating  and  the  lowest 
ultimate  cost. 

Let  us  send  you  a  sample  barrel  on  trial  with  the  guarantee  that  they  will 
please  you. 

We  are  adding  scores  of  new  customers  continually  because  we  have  the 
best  lamp  proposition  in  Canada. 

Branch  :  Montreal,  Que. 


THE  PACKARD  ELECTRIC  CO.  Limited 
  St.  Catharines.  ONT 
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The  Looks  of  Things- 


Pittsburgh  Transformers  are  good  looking. 
But  then,  people  do  not  buy  a  transformer 
because  of  its  nice  appearance  any  more  than 
they  would  buy  another  kind  on  account  of 
its  ugliness. 

There  is  this  about  a  handsome  transformer, 
or  machine  or  anything  else  ;  its  good  looks 
indicate  thoughtful  design — indicate  that  every 
detail  is  carefully  planned  and  nothing  allowed 
to  happen  merely. 

The  point  is,  and  perhaps  you  have  already 
thought  of  it,  when  the  things  about  a  trans- 
former that  you  can  actually  see,  look  good, 
the  fair  conclusion  is  that  the  things  you  can't 
see  are  equally  good.  Next  time  order  a  Pitts- 
burgh—order it  direct  from  us. 


Pittsburgh  Transformer  Company, 
Pittsburgh,  Pa. 


VI. 
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SPARKS. 

Mr.  Georpe  Westinkfliouse,  jr.,  has  reccnlly  taken  out  several 
patents  on  a  new  type  of  steam  turbine. 

The  Martin  Klectric  Supply  iV:  Construction  C  ompany,  Sl.- 
C'atharines,  Ont.,  has  been  incorporated,  with  a  capital  of  $40,- 
000,  to  acquire  the  business  of  the  Martin  Electric  Supply  C"o. 

The  City  Electrician  of  V  ictoria,  B.C.,  has  recommended  the 
installation  of  another  dynamo  of  100  lights  capacity,  which,  witli 
forty  extra  lamps,  drivinij  pulley  and  belt,  would  cost  approx- 
imately $5,000. 


Mr.  J.  W.  St.  John  has  introduced  a  bill  in  the  Ontario  Legis- 
lature to  regulate  the  overcrowding  of  street  railway  cars,  and 
which  provides  that  every  passenger  shall  be  entitled  to  a  seat. 
Should  the  cars  be  so  overcrowded  as  to  prevent  each  passenger 
having  a  seat,  then  the  passenger. not  receiving  his  proper  seal 
shall  be  entitled,  if  a  ticket-holder,  to  tear  his  ticket  in  two  parts 
and  use  one  part  for  that  trip,  and  the  other  part  of  the  ticket 
shall  be  good  for  a  standing  trip  at  any  future  time  when  the 
cars  shall  be  so  overcrowded  that  he  shall  be  unable  to  receive 
his  proper  seat.  It  is  intended  thai  the  Act  shall  apply  to  rail- 
wavs  in  cities. 


AN  ENGINE 


Possessing  the  qualities  of  Economy,  Simplicity,  Quick  and  Even 
Regulation,  Easy  to  Operate,  Needing  Few  Repairs,  is  the  kind  required 
by  steam  plant  operators.  These  essentials  are  embodied  in  the 
WHEELOCK  and  IDEAL  STEAM  ENGINES  made  by 


The  Goldie  &  McCulloch  Co.,  Limited, 


We  Make 


4^  \vheeloc:k  engines,  ideal  engines,  gas  and  gasoline  engines,  boilers,  pumps,  water  wheels,  oatmeal  mill  ♦ 

^  Mi»CHINERY,     flour     MILL    MACHINERY,    WOLF    GYRATORS,      WOOD-WORKING    MACHINERY,     SHINGLE     MACHINERY,  ^ 

4^  HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS,  4^ 

2  FRICTION    CLUTCH    COUPLINGS,     FRICTION    CLUTCH    PULLEYS,    SAFES,    VAULTS  AND   VAULT   DOORS.  9 
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WATER  POWER  TRANSMISSION  PLANT 
AT  ELLIOTTS  FALLS,  ONTARIO. 

By  Chari.es  L.  Fitch. 
Among  the  more  recent  enterprises  set  on  foot  in 
Ontario,  not  the  least  important  is  the  cement  works  ot 
the  Raven  Lake  Portland  Cement  Company,  a  six-kiln 
plant  of  modern  design  located  at  Raven  Lake,  in 
Victoria  County,  about  eighty  miles  north  of  Toronto 
on   the  Grand   Trunk  Railway.     This  manufactory, 


construction;  and  it  is  with  the  development  of  power 
at  this  point  that  the  present  article  will  principally  deal. 

Elliotts  Falls  is  on  the  Guli  River,  a  small  stream  in 
one  of  the  principal  chains  of  lakes  in  this  locality 
which  flowing  south  and  east  find  their  way  eventually 
into  Trent  River  and  Lake  Ontario.  For  many  years 
the  government  has  maintained  a,dam  at  this  point,  and 
a  sluiceway  to  facilitate  the  "running"  of  logs,  and  the 
place  was  once  the  site  of  a  small  mill, which,  however. 


Fir..  I — Sectional  Elevation  of  Generatinc  Plant. 


which  will  be  ready  for  operation  early  in  the  coming 
summer,  was  designed  by  the  well-known  cement 
engineer,  Robert  F.  Wentz,  of  Nazareth,  Pa.,  and 
represents  the  most  advanced  ideas  in  the  economic 
manufacture  of  cement.  The  marl  forming  one  of  the 
ingredients  is  to  be  dredged  from  the  bottom  of  the 
lake,  which  covers  a  deposit  of  great  depth,  and  the 
clay  to  make  the  mix  will  be  brought  in  by  rail  from 
one  ot  the  near-by  beds. 

One  of  the  most  important  considerations  in  an 
enterprise  of  this  character  is  the  power  for  operating 
the  machinery  and  grinding  the  cement.  This  may  be 
estimated  at  about  24  h. p. -hours  per  barrel  of  output; 
and  when  steam  is  used  this  item  constitutes  a  very 
considerable  factor  in  the  cost  of  manufacture.  Power 
for  the  Raven  Lake  enterprise  will  be  obtained  fro.n 
Elliotts  Falls,  thirteen  miles  to  the  north,  where  a  water 
power  electric  generating  plant  for  the  purpose  is  under 


utilized  but  little  of  the  power  available.  The  flovvage 
of  the  river  when  last  measured  was  somewhat  under 
600  second-feet  and  the  fall  from  the  spillway  of  the  dam 
to  the  surface  of  tail  water  when  operations  were  com- 
menced was  about  17  ft. 

After  careful  consideration,  it  was  decided  to  raise  the 
dam  18  in.,  and  by  blasting  out  a  ridge  in  the  river 
below,  lower  the  tail- water  3  ft.,  giving  a  total  head  of 
21^  ft.  With  these  changes  it  was  considered  feasible 
to  develop  a  maximum  of  1,200  h.p.,  and  the  work  of 
designing  the  plant  and  supervising  its  construction  was 
placed  in  the  h;inds  of  the  writer. 

Referring  to  the  sketch  map  on  the  following 
page,  sliowing  the  falls  and  their  immediate  surround- 
ings, it  will  he  seen  tliat  the  river  flows  in  a  southerly 
direciioii,  and  just  below  the  falls  expands  into  a  sort 
of  basin  or  lagoon  lying  somewhat  west  of  the  general 
course  of  the  stream.     The  government  works,  most  of 
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whl^h  h  ive  In-en  ulili/cil,  consisted  of  a  wood  dam  at 
tlie  top  of  the  tails  proper,  and  a  timber  crib  connecting" 
with  it,  extending-  up  and  down  the  stream  and  confining 
the  water  to  the  easterly  channel.  The  dam  is  provided 
with  a  sluiceway  at  each  end  and  extensive  runways  for 
the  passage  of  logs. 

The  plan  of  development  included  a  tail-race  and 
wheel-pit  to  be  blasted  out  of  the  solid  granite  rock 
formation  just  east  ot  the  crib  referred  to  and 
extending  up  from  the  lagoon  below  to  a  point 
about  50  ft.  above  the  dam.  This  was  then  to  be 
covered  by  arches  of  concrete  masonry  supporting  the 
three  wheel  chambers,  which  were  made  to  communicate 
with  the  river  above  the  dam  through  the  medium  ot  a 
fore-bay  formed  by  removing'  a  section  of  the  crib  and 
enclosing  the  space  by  concrete  wing  walls  above  and 
below.  The  dotted  lines  on  the  map  show  the  relative 
location  of  the  new  work.  The  south  wing  wall  was 
deflected  at  a  right  angle  and  carried  down  stream 
about  35  ft.  to  form  the  west  wall  of  the  sluiceway  at 
the  west  end  ot  the  main  dam,  thus  making  it  feasible 
at  any  future  time  to  remove  the  main  dam  and  replace 
it  with  a  concrete  structure  without  interrupting  the 
continuous  operation  of  the  plant.  The  north  wing 
wall  was  extended  out  15  ft.  beyond  the  up-stream  face 
of  the  crib,  which  was  heavily  sheet-piled  and  reinforced 
by  a  puddle  wall  3  ft.  thick  protected  by  a  bank  of  gravel 


Fig.  2. — Sketch  Map  of  Location. 


at  a  slope  of  one  to  one,  riprapped  with  coarse  broken 
stone. 

As  the  main  dam  itself  was  very  leaky,  extensive  re- 
pairs here  were  found  necessary,  but  they  will  be  only 
of  a  temporary  nature,  pending  an  entirely  new  struc- 
ture in  the  near  future. 

In  order  to  carry  on  the  hydraulic  work  as  above  out- 
lined, it  was  necessary  to  construct  a  coflfer-dam  from 
the  west  end  of  the  spillway  of  the  main  dam  to  the  west 
bank  above  the  crib.  The  greatest  depth  of  water 
found  was  about  7  ft.,  and  the  structure  decided  on  was 
a  cribwork  of  lo-in.  x  12-in.  hemlock  sawed  timber,  6 
ft.  wide  on  top,  loaded  with  stone  and  sheet-piled  with 


two  layers  of  i^-in.  plank.  This  was  found  to  answer 
the  purpose  satisfactorily. 

The  excavation  of  the  wheel-pit  and  tail-race  was 
carried  on  with  rock  drills  of  Canadian  manufacture,  the 
work  being  commenced  at  the  north  end  and  extended 
in  a  southerly  direction  toward  the  lagoon;  the  final 
breaking  through  into  the  river  being  deferred  until 
everything  was  completed  in  the  wheel-pits,  and  the 
draught-tubes  and  masonry  supporting  them  were  in 
place.  The  separating  ridge  was  then  blasted  out, 
letting  the  water  in,  the  debris   being  removed  by. 


Fic;.  3. — View  of  Old  Da.m  from  Below. 


dredging.  In  this  way  the  necessity  of  a  coffer-dam 
below  the  falls  was  avoided. 

The  entire  masonry  structure  was  of  concrete  com- 
posed of  Portland  cement,  sand  and  crushed  stone  in 
the  proportions  of  1,2  and  5.  'The  cement  was  of 
Canadian  manufacture,  and  suitable  sand  and  stone 
were  obtained  on  the  ground.  The  concrete  was  mixed 
by  a  Jeffrey  spiral  mixer. 

As  the  necessity  for  early  completion  required  that 
much  of  the  masonry  be  put  in  place  during  the  cold 
winter  months,  a  temporary  building  framed  of  rough 
poles  and  sheathed  with  inch  boards  cov-ered  with  tar 
paper  was  constructed  over  the  entire  work,  and  the 
interior  was  kept  heated  with  stoves  and  steam  coils  to 
a  temperature  of  not  less  than  40°  F.  day  and  night 
until  completion.  In  this  way  the  progress  of  the  work 
was  rendered  independent  of  weather  conditions. 

The  power  house  was  constructed  with  concrete 
walls  and  a  wood-sheathed  felt  roof  supported  on 
steel  trusses.  The  general  arrangement  may  be  seen 
from  the  ground  plan  and  section  elevation  shown  here- 
with. 

The  generating  units,  two  in  number,  are  each  direct- 
driven  by  a  bank  of  four  25-inch  horizontal  turbine 
wheels  mounted  on  one  shaft,  which  pierces  the  breast 
wall  separating  the  wheel  chambers  from  the  dynamo 
room. 

The  turbines  were  furnished  by  the  Jenckes  Machine 
Company,  of  Sherbrooke,  Quebec,  and  each  bank  of 
four  has  an  ultimate  capacity  at  full  head  of  600  h.p. 
on  the  wheel  shaft.  They  are  equipped  with  Wood- 
ward governors. 

The  generators  have  each  a  rated  capacity  of  350  k.  w. 
and  generate  alternating  current  of  25  cycles.  There 
are  two  exciters,  each  sufficient  for  the  entire  output  of 
the  station.  One  of  them  is  designed  to  be  belt-driven 
from  the  shaft  of  either  of  the  main  dynamos,  while  the 
other  is  provided  with  its  own  pair  of  turbines  and  is 
direct-driven. 
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The  low-tension  switchboard  is  of  marble  and  is 
located  at  the  north  end  of  the  building.  It  consists 
of  a  main  panel,  two  generator  panels,  an  exciter  panel 
and  a  feeder  panel,  all  equipped  with  the  usual 
instruments  and  switches.  The  high-tension 
switchboard  is  of  similar  material  and  is  placed  at  the 
south  end  of  the  room,  the  space  between  the  two 
being  occupied  by  the  static  transformers,  which  step 
the  current  up  to  16,000  volts  tor  transmission  to 


over  private  property, keeping  it  as  straight  as  possible 
At  the    Raven  Lake  end  there  is  a  masonry  sub' 
station  25x37  feet,  in  which  are  placed  the  static  trans 
formers  which  step  the  current  down  to  600  volts  for 
use  in  the  mill. 

In  this  connection  it  is  interesting  to  note  the  strides 
forward  which  mark  the  present  era  in  the  history  of 
our  cousins  across  the  border  ;  and  the  case  in  point, 
where  almost  everything  needed  was  obtained  from 


Fir,. 


-Excavating  the  Taii,-Race. 


Raven  Lake.  All  wiring  is  carried  in  conduits  placed 
beneath  the  concrete  floor,  and  the  station  is  protected 
by  lightning  arresters  of  the  General  Electric  type. 
The  entire  electrical  equipment  was  furnished  by  the 
Canadian  General  Electric  Company. 

The  transmission  line,  between  the  generating  station 
and  the  cement  mill  at  Raven  Lake,  is  supported  on 
cedar  poles,  spaced  115  feet  apart.  The  general  ar- 
rangement may  be  seen  from  Fig.  5,  representing  a 
trimmed  pole.  Each  pole  has  a  single  cross  arm  4  in. 
X  6  in.  of  Georgia  pine,  with  steel  braces  and  Locke 


Fig.  6. — Setting  the  Draft  Tubes. 

native  sources,  is  but  a  slight  indication  of  the  growth 
which  has  taken  place  in  the  last  decade. 

The  Canadian  is  nothing  if  not  conservative,  and 
turns  his  back  squarely  on  the  bubble  of  inflation. 
Born  of  a  self-reliant  stock,  he  thinks  well  of  his  own 
judgment,  but  does  not  disdain  the  assistance  of  others. 
While  making  haste  slowly,  his  progress  is  exceed- 
ingly sure  and  unmarred  by  the  fiascos  which  have 
brought  many  to  ruin.  With  a  supreme  confidence  in 
the  good-will  ot  his  fellow-men,  he  takes  kindly  to  a 
new  idea  only  when  he  has  become  satisfied  that  it  will 


4=  > 
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Fig.  5. — Transmission  Pole. 


Fig.  7. — Plan  of  Power  House  and  P'orkbav. 


porcelain  insulators.  The  conductors,  three  in  number, 
of  No.  2  aluminum  cable,  are  carried,  two  on  the  cross 
arm  and  one  on  the  peak,  forming  an  equilateral  tri- 
angle, 28  in.  on  a  side.  There  is  also  a  telephone  circuit 
of  two  No.  12  galvanized  iron  wires,  supported  on  a 
smaller  cross  arm  placed  6  feet  below  and  transposed 
every  500  feet.  Both  the  cross  arms  and  the  braces 
are  bolted  through  the  poles  with  galvanized  bolts. 

The  poles  vary  in  length  from  30ft.  to  45ft.,  being  set  to 
"  profile,  avoiding  all  abrupt  changes  in  level  ;  and  the 
•  ne  runs  partly  along  the  public  highways  and  partly 


pay,  but  once  satisfied  heembraces  it  eagerly,  subscribes 
to  it  as  far  as  his  means  will  permit,  and  works  with  a 
will  to  help  it  along.  For  these  reasons  his  banks  are 
secure  and  his  shares  generally  pay  dividends. 

The  Raven  Lake  Portland  Cement  Company  is  a 
Canadian  institution  having  its  headquarters  at  Toronto. 
John  Lucas  is  its  president  and  Thomas  McLaughlin 
its  secretary-treasurer,  and  to  the  untiring  energy  and 
devotion  of  these  gentlemen  may  largely  be  traced  the 
success  which  has  attended  the  launching  of  this 
enterprise.— The  Electrical  World. 
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AN  ELECTRICALLY  OPERATED  SASH 
AND  DOOR  FACTORY. 

The  new  mill  ot  the  Hallimore  Sasli  &  Door  Com- 
pany, at  the  (.orner  of  West  and  Sharp  streets,  Balti- 
Mioio,  Mt.!..  is  a  f^ooil  example  of  modern  methods,  and 
illustrates  the  j^reat  advance  made  in  machine  instal- 
lation and  factory  equipment  diirinfj  recent  years.  The 
;!rranij^ement  of  apparatus  shows  careful  and  skillful 
planninij'  and  permits  easy  handling  of  material,  with  a 
maximum  saving    of  time  and    labor.     No   space  is 


Fig. 


-100  K.  \V.,  250  Volt  Westinghouse  D.  C, 
AND  Ball  &  Wood  Engine. 


\va>ted,  and  yet  about  each  machine  there  is  abund- 
ant room  for  operation,  together  with  free  head-room 
and  a  noticeable  absence  of  the  intricate  belting  and 
shafting  usually  found  in  wood-working  establishments. 
Good  light  abounds  everywhere.  These  obvious  ad- 
vantages are  largely  due  to  the  foresight  of  the  man- 
agers of  this  company  in  adopting  a  system  of 
electric  distri'-ution  of  power  and  a  uell  thought  out 
plan  of  motor  drive.  The  plan  of  driving  larger 
machines  each  by  its  own  motor  is  skillfully  combined 
with  group  driving  foi  lighter  apparatus,  the  conditions 
peculiar  to  the  work  to  be  done  being  the  determin- 
ing factor  in  this  division.  The  mill  has  a  present 
capacity  ot  five  hundred  doors  and  six  hundred  com- 
plete window  sashes  per  day  of  ten  hours,  or  approx- 
imately one  hundred  and  fifty  thousand  doors  and  one 
hundred  and   eighty  thousand   sashes  in   an  ordinary 


working  year.  A  specialty  is  made  of  high  grade 
cypress  and  white  pine. 

The  main  building  contains  two  floors,  the  first 
occupied  by  the  door  and  moulding  departments,  while 
the  second  is  largely  devoted  to  the  manafacture  of 
sashes.  An  electrically  operated  elevator  connects  the 
two  and  provides  adequate  facilities  for  handling  the 
necessary  material  and  machinery. 

Exhaust  pipes  over  each  machine  collect  the  sawdust 
and  shavings  and  feed  into  a  storage  tank  over  the 
boiler-house  outside  the  main 
building.  In  this  way  cleanli- 
ness is  always  secured,  and  fuel 
sufficient  for  the  power  needed 
is  delivered  to  the  boilers,  prac- 
tically without  handling  and  at 
an  almost  negligible  cost. 
Draught  for  this  purpose  is  pro- 
vided by  a  55  inch  Sturtevant 
blower,  nioimted  on  a  platform 
under  the  ceiling  of  the  first 
floor  and  driven  by  a  42  h.p. 
Westinghouse  open  type  multi- 
polar motor.  The  entire  system 
of  blower,  piping,  storage  tank, 
etc.,  was  installed  by  the  Dixey 
Blowpipe  Company,  of  Balti- 
more. 

Generator  ^Yhe  power  plant    is  located 

in  a  separate  building.  Steam 
at  eighty  pounds  pressure  is  developed  in  a  pair 
of  horizontal  return  tubular  boilers  installed  by  the 
Thomas  Brassher  Company,  of  Baltimore,  and  equip- 
ped with  appliances  necessary  for  burning  sawdust 
fuel.  All  dust  and  dirt  of  fuel  are  confined  within 
automatic  feed  pipes  leading  to  the  furnace.  Boiler 
and  engine-room  adjoin  but  are  separated  by  a  brick 
partition. 

A  155  h.p.  Ball  &  Wood  simple  automatic  engine, 
direct  connected  to  a   100  k.  w.    2^0  volt  direct  cur- 


Fig.  2.  — Clt-Ofk  Saw,  Driven  bv        H.P.  Motor. 


Fig.  3.— 40  Inch  Band  Saw,  Driven  by  10  H.P.  Motor- 
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Fig. 


-Sash  Strkkr,  Driven  k\ 


Motor. 


rent  Westinghouse  generator,  is  at  present  in  service. 
A  second  unit  will  be  added  later,  as  the  mill  is  to  be 
enlarged.  A  marble  switch-board,  with  all  requisite 
apparatus,  furnishes  control  for  the  power  and  lighting 
circuits,  which  are  run  to  distributing  panels  on  each 
floor  of  the  main  building.  From  these  distributing 
centers  branch  lines  run  to  the  various  motors  and  lamps 
in  each  department.  Means  are  also  provided  for  the 
control  of  each  motor  at  the  machine  or  group  of 
machines  which  it  drives.  Serni- 
enclosed  Westinghouse  direct  cur- 
rent Type  "S"  motors  have  been 
adopted  as  standard;  though  a  few 
of  the  multipolar  open  type  are  also 
used.  Strong  and  compact  design, 
high  efficiency,  large  overload  capa- 
city and  cool  operation,  combine  to 
make  the  type  "S"  motor  peculiarly 
suited  to  the  requirements  of  ma- 
chine driving.  The  larger  motors 
are  generally  compound,  the  small- 
er shunt  wound.  There  are,  at 
present,  about  thirty  motors  with 
approximate  total  capacity  of  250 
h.p. 

The    machine     equipment  con- 
sists, in  part,  of  :  16  inch  cut  off 
saw,   4,000   ft.    per    minute,  made 
&  Company,  with  3)^  h.p.,  700  r.  p. 


motor;  No. 4  "  American"  40"  band  resaw,  wiih  10  h.p. , 
630  r.  p.  m.  motor  ;  "American"  double  surfacer,  with 
7  h.  p.,  900  r.  p.  m.  motor  ;  42"  band  resaw,  with 
10  h.  p.,  60J  r.p.m.  motor  ;  16"  swing  saw  with  3^ 
h.p.,  1600  r.p.m.  motor  ;  vertical  shaft  variety  mould- 
er, 3000  r.  p.  m.,  J.  A.  Fay  &  Company,  with  2  h.p., 
1200  r.  p.  m.  motor;  42"  sander,  J.  A.  Fay  &  Com- 
pany, with  15  h.  p.,  650  r.  p.  m.  motor  ;  scroll 
saw  with  2  h.p.,  1200  r.p.m.  motor;  eight  drill  rail 
borer,  E.  B.  Hayes  Machine  Company,  capacity  600 
rails  per  day,  with  6  h.p.,  700  r.  p.  m.  motor  ;  door 
clamp,  E.  B.  Hayes  machine  Co.,  one  door  per 
minute,  with  3^  h.  p.,  1120  r.  p.  m.  motor  ;  dovvell 
driver,  E.  B.  Hayes  Machine  Company,  with  3jX  h.p., 
700  r.p.m.  motor  ;  double  end  tenoning  machine,  E.  B. 
H.iyes  Machine  Company,  with  15  h.  p.,  1100  r.p.m. 
motor  ;  28  in.  drill  stile  borer,  E.  B.  Hayes  Machine 
Company,  with  10  h.  p.,  630  r.  p.  m.  motor.  This  ma- 
chine will  in  one  day  turn  out  material  for  1200  doors. 

On  the  first  floor  a  3^^  h.  p.  motor  operates  a  small 
group  of  emery  wheels  and  saw  files  in  the  repair  shop. 
In  the  sash  department  10  h.p.  and  15  h.p.  motors,  re- 
spectively, operate  two  short  line  shafts,  to  one  of  which 
is  [jelted  two  "American"  sash  stickers,  one  hol'ow 
chisel,  one  franking  machine,  one  buzz  planer  and  one 
gang  rip  saw,  while  the  other  drives  a  six  inch,  four 
sided  moulder,  one  combination  saw,  one  single  end 
tenoning  machine,  one  "American"  sash  dove-tailer, 
one  chain  mortiser,  one  pony  planer,  and  one  emery 
grinder. 

During  six  months'  operation  the  mill  has  more  than 
filled  the  expectations  of  its  owners,  and  has  again 
demonstrated  ihe  convenience  and  economy  of  motor 
drive  for  work  of  this  character.  Large  orders  have 
already  covered  the  entire  output  and  made  an  increase 
in  capacity  necessary.  Additions  are  being  prepared 
and  largely  increased  facilities  provided  to  meet  the 
growing  demand  for  a  well  made  product. 


The  Western  Electric  Manufacturing  Company,  Limited,  Ber- 
lin, Oni.,  has  been  incorporated,  with  a  capital  o(  $50,000.  It 


Fu:.   5       I4  IN1II   MOULDKR   AND   I'ANIil,   RaISKR,  DRIVEN  BV    15   II. 1'.  .MOTOR. 


by  J.  A.  Fay 
m.  motor  ;  end 
paneller,  made  by  E.  B.  Hayes  Machine  Company,  with 
2yi  h.  p.  700  r.  p.  m.  motor  ;  panel  raiser,  capacity  600 
panels  per  day.E.  B.  Hayes  Machine  Company,  with 
15  h.p.  600  r.  p.  m.  motor  ;  14"  moulder,  J.  A.  Fay  & 
Company,  with  15  h.  p.,  900  r.  p.m.  motor;  9"  mould- 
r  ,  J.  A.  Fay  &  Company,  with  10  h.  p.,  iooq  r.  p.  m. 


is  the  intention  to  manufacture  electrical  machinery,  electric,  gas 
and  water  meters,  gas  engines,  etc.  The  promoters  include 
Messrs.  VV.  H.  Cone,  electrician,  Peter  Hymen,  merchant,  and 
J.  J.  Weir,  solicitor. 

The  Sudbury  Power  Comp.uiy  have  installed  two  generators 
in  their  new  station  on  the  Vermillion  river  at  Larchwood,  Ont. 
It  is  expected  to  develop  two  thousand  horse  power,  which  wi!l 
be  used  at  Copper  Cliff,  Chelmsford  and  Sudbury.  Mr.  J.  B. 
Gordon  is  al  the  head  of  this  company,  and  Mr.  T.  T.  Simpson, 
of  Ottawa,  is  their  consu  ting  engineer. 
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The  opinion  is  held  by  owners 
Electrica^st»nd«diri„g        managers  of  electric  lighting 

companies  registered  under  the 
Electric  Light  Inspection  Act  that  they  should  receive 
something  in  return  for  the  comparatively  heavy  fees 
which  they  are  called  upon  to  pay.  The  government 
will  probably  be  asked  to  establish  an  Electrical  Stan- 
dardizing Bureau, to  be  maintained  independent  of  any  by 
other  branch  ot  the  public  service,  and  placed  in  charge 
of  a  qualified  electrical  expert,  at  whose  disposal  should 
he  place  trained  assistants  and  proper  facilities.  The  pur- 
poses for  which  such  a  Bureau  is  required  are:  for  obtain- 
ing arc  and  preserving  absolute  standards  for  the  meas- 
urement of  electrical  quantities;  for  giving  the  standard 
measurement  of  these  quantities,  and  to  enable  the 
electrical  expert  to  make  such  tests  of  instruments  and 
iTiaterials  as  may  be  necessary  in  the  performance  of 
his  duties.  The  scope  and  operations  of  the  Bureau 
should  cover  the  adj'ustment  and  standardization  of 
commerical  electrical  instruments,  other  than  electricity 
supply  meters  ;  the  photometric  measurement  of  the 
candle  power  of  electric  lamps,  etc.  ;  the  supplying  of 
standard  lamps  for  photometric  purposes.  As  the 
fees  collected  from  the  electrical  companies  exceed 
by  several  thousand  dollars  the  amount  required 
to  pay  the  cost  of  inspections,  it  is  hoped  that  the 
government  may  be  willing  to  apply  the  surplus  with 
any  further  sums  that  may  be  necessary  towards  the 
establishment  of  a  Standardizing  Bureau. 


Cervtral  StaLtlorv 
£qviipnnent- 


Toronto,  Ont. 
Waterloo,  Ont. 
Toronto,  Ont. 
Toronto,'Ont. 
Hamilton,  Ont. 
Brantfon,  Ont. 


The  general  interest  awakened 
throughout  the  country  by  the 
preparations  to  transmit  Niagara 
power  to  Toronto  and  the  possibility  of  its  being  dis- 
tributed throughout  South-Western  Ontario,  has  stim- 
ulated the  sale  ot  electric  energy  and  has  created  in 
many  cases  a  demand  for  a  power  service  where  no 
provision  has  heretofore  been  made  for  it.  Lighting 
plants  have  been  Installed  in  scores  of  towns  with  no 
thought  of  their  ability  or  inability  to  cater  to  possible 
power  users,  and  many  a  station  is  now  asked  for  a 
power  service  it  is  unable  to  furnish  on  account  of  the 
unsuitability  of  its  system  tor  motor  work.  This  is 
true  mainly  of  stations  equipped  with  high  frequency 
alternators,  of  125  or  133  cycles,  and  such  plants 
whether  single  phase  or  polyphase,  are  unquestionably 
seriously  handicapped  in  this  respect.  It  will  probably 
be  accepted  as  a  general  tact  that  the  first  cost  of  the 
motors  necessary  has  considerable  to  do  with  the  de- 
cision of  a  power  user  as  to  whether  he  will  use  electric 
power  or  not,  and  the  possibility  of  establishing  a  pro- 
fitable day  service  in  connection  with  a  small  plant  fre- 
quently depends  on  this  point.  As  the  manufacture  of 
polyphase  induction  motors  for  the  frequencies  stated 
has  practically  ceased,  such  plants  must  have  recourse 
to  single  phase  motors,  and  as  the  cost  of  these  inotors 
for  125  or  133  cycles  is  very  high  as  compared  with  60 
cycle  machines,  and  still  more  so  as  compared  with  dir- 
ect current  motors,  it  becomes  a  matter  of  great  diffi- 
culty to  get  customers  tor  electric  power,  and  the  at 
tempt  has  often  to  be  abandoned.  Notwithstanding  the 
fact  that  this  experience  has  been  so  general, many  plants 
to-day  go  on  buying  high  frequency  generators  with- 
out properly  studying  the  situation  or  keeping  in  inind 
the  requirements  of  the  future  or  impending  develop- 
ments.  Many  cases  have  occurred  during  the  past  two 
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years  alone  where  stations  equipped  with  perhaps  only 
one  small  high  frequency  machine,  have  doubled  o: 
trebled  their  capacity  with  generators  of  the  same  type, 
and  to-day  it  is  realized  that  a  serious  mistake  was 
made.  We  believe  that  all  central  stations  operating 
high  frequency  machines  will  do  well  to  consider,  be- 
fore it  becomes  too  late,  that  sooner  or  later  a  change 
will  have  to  be  made,  as  undoubtedly  such  machines 
have  no  place  in  the  modern  development  of  electrical 
machinery. 

In  considering  the  question  of  the  transmission  and 
distribution  of  the  Niagara  power  it  is  important  to 
bear  in  mind  that  the  power  will  be  transmitted  at  25 
cycles,  and  if  we  may  judge  by  the  practice  followed  in 
other  long  distance  transmission  projects  on  a  similar 
scale,  the  company  transmitting, the  power  will  not  act 
as  distributors  but  will  sell  the  power  to  the  various 
lighting  and  power  companies  or  municipalities  ;  this, 
combined  with  the  fact  that  a  frequency  of  25  cycles  is 
unsuitable  for  lighting  work,  either  arc  or  incandescent, 
will  undoubtedly  lead  to  the  bulk  of  this  energy  being 
distributed  by  means  ot  the  plants  already  installed  by 
the  various  local  companies  and  munlicipalities.     It  is 
true  that  25  cycle  power  could  be  distributed  for  motor 
work,  but  in  most  cases  it  is   hardly  probable  that  it 
would  be  desirable  to  have  two  different  systems  of  dis- 
tribution over  practically  the  same  area.    We  believe 
that  this  is  a  point  frequently  lost  sight  of  by  parties 
interested  in  the  possibility  ofobtainingpower  from  long 
distance  transmission  lines,  and  it  emphasizes  the  im- 
portance of  the  point  raised  above,   that  very  carefuj 
consideration  should  be  given  to  the   question  of  fre_ 
quency,  not  only  in  lighting  plants  about  to  be  installed, 
but  in  those  cases  where  it  is  intended  to  increase  the 
capacity  of  existing  plants.     An  important  question 
might  here  be  raised,  that  is,  does  the  design  and  in- 
stallation of  the  average  small  central  station  receieve 
the  attention  it  should?   We  are  inclined  to  think  not. 
In  very  few  cases  are  reliable  engineers  consulted,  and 
either  a  local  man  of  limited  experience  is  relied  on  or 
the  members  of  the  board  or  council,  as  the  case  may 
be,  have  to  decide  on  propositions  of  many  and  varied 
hues  submitted  by  and  fought  for  by  representatives  of 
the  manufacturers  who  are  rarely  in  a  position  to  give 
disinterested  advice.     Such  cases  demand  the  services 
of  a  properly  qualified  engineer.     We  believe  that  if 
owners  of  plants  appreciated  the  importance  of  secur- 
ing proper  engineering  advice  and  of  following  that  ad- 
vice, there  would  be  fewer  candidates  for  the  scrap 
pile  than  now  adorn  many   stations,   fewer  complaints 
from  customers  dissatisfied  with  an  unreliable  service, 
fewer  complaints  from  shareholders  about  dividends 
that  do  not  materialize  and  the  whole  business  of  the 
supply  of  electric  energy  would  take  on  an  entirely 
different  aspect. 

As  our  readers  are  doubtless 
Electric  TractioiA  on  the  .^^g^e,  the  New  York  Central 

New  York  Centra.!. 

Railway  has  for  some  long  time 
been  seriously  considering  the  adoption  of  electric  tract- 
ion for  various  parts  of  its  lines,  more  particularly  those 
in  and  immediately  adjacent  to  New  York  City.  The 
investigations  which  were  made  by  them  to  determine 
whether  or  no  the  change  was  practicable,  and  if  so  the 
best  system  to  adopt,  have  now  resulted  in  the  placing 
ot  one  of  the  largest    orders  ever  given  in  America, 


if  not  in  the  world.  The  successful  tenderers  are  the 
General  Electric  Company,  the  contract  price,  so  it  is 
understood,  amounting  close  onto  $20,000,000.  The 
order  includes  the  generators,  eighty  in  number,  which 
will  be  three  phase  25  cycles,  11,000  volts,  5,000  k.w., 
the  steam  turbines  for  driving  them,  of  7,500  h  p. 
nominal  capacity,  and  the  locomotives.  These  latter, 
ot  which  thirty  have  been  ordered,  will  weigh  some- 
something  over  eighty  tons,  and  are  to  be  capable  of 
hauling  a  500  ton  train  at  60  miles  per  hour.  They 
will  carry  four  gearless  motors  rated  at  500  to  600  h. p. 
each,  and  being  equipped  with  multiple  unit  control  are 
capable  of  being  coupled,  two  or  more,  into  virtually 
one  unit.  The  present  contract  does  not  include  any 
provision  for  the  large  equipment  of  rotary  converters, 
transformers,  switchboards  and  the  many  accessories 
which  will  be  necessary,  so  it  will  thus  be  seen  that  the 
plant  in  its  entirety  will  represent  an  enormous  capital 
investment,  ai  d  that  it  will  mark  a  tremendous  advance 
towards  electrification  at  least  in  part,  if  not  wholly, 
of  many  roads  now  operated  by  steam. 


CANADIAN  ELECTRICAL  ASSOCLA.TION. 

Arrangements  for  the  annual  convention  to  be  held 
in  Hamilton  in  June  are  well  under  way.  The  Committee 
on  Papers,  of  which  Mr.  R.  G.  Black  is  chairman, 
have  succeeded  in  securing  a  very  valuable  and  in- 
structive series  of  papers  for  this  Convention  by  well 
known  authors.  The  Excutive  will  meet  about  the  1st 
of  May  to  fix  the  exact  dates  and  complete  the  pro- 
gramme. 

Much  interest  is  being  taken  by  the  members  in  the 
Question  Box  which,  under  the  able  direction  of  Mr.  A. 
A.  Dion,  of  Ottawa,  promises  to  become  a  source  of 
valuable  intormation  to  the  members. 

There  is  much  of  interest  to  electrical  men  to  be  seen 
in  and  about  Hamilton.  Many  changes  and  miprove- 
ments  have  been  made  to  the  Hamilton  Electric  Light 
and  Cataract  Power  Company's  system  since  the 
Association  last  met  there.  There  is  also  the  new 
works  of  the  Westinghouse  Electric  and  Manufactur- 
ing Company.  It  is  not  unlikely  that  a  day  will  be 
spent  in  visiting  the  great  power  development  works 
in  process  of  construction  at  Niagara  Falls. 

THEFT  OF  CURRENT. 

Many  cases  have  been  brought  to  our  notice  in  which 
large  quantities  of  current  have  been  stolen  from  the 
wires  of  electric  lighting  companies,  and  so  great  has 
been  the  ingenuity  of  the  thieves  that  it  was  found  im- 
possible to  bring  the  crime  home  to  them. 

An  amendment  is  required  to  section  10  of  the 
Electric  Light  Inspection  Act  or  the  Criminal  Code  to 
more  effectively  protect  the  supply  companies.  LInder 
the  law  as  it  now  stands  it  is  impossible  to  procure  a 
conviction  owing  to  the  fact  that  the  manipulations  of 
the  wires,  etc.,  necessary  to  divert  the  electric  current 
is  carried  on  within  the  precincts  of  the  consumers' 
premises  where  it  is  not  possible  to  establish  individual 
<ruilt.  The  law  should  be  so  amended  that  the  findine 
of  such  manipulations  or  changes  of  the  wiring  or 
apparatus  on  the  consumers'  premises,  in  such  a 
manner  as  to  divert  the  electric  current  or  prevent  the 
meter  from  accurately  recording  the  amount  of  electric 
energy  consumed,  should  be  considered  prima  facie 
evidence  ofjthe  consumers'  guilt. 
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BANQUET  OF  ELECTRICAL  CONTRACTORS. 

TuoMiay,  March  jjikI,  will  be  loii^  remembered  by  those 
present  at  the  second  animal  dinner  of  the  Klectrical  Contractors' 
Association  of  the  Province  of  Quebec,  as  it  was  one  of  the  most 
pleasant,  as  well  as  instructive  and  interesting,  in  the  history  of 
that  Association.  The  Association  is  as  yet  quite  young,  but  the 
amount  of  jjood  it  has  already  accomplished,  by  cementing  the 
•  riendship  and  interests  of  its  members,  has  been  a  surprise  to 
the  members  themselves. 

The  dinner  was  held  in  the  heart  of  the  city  of  Montreal,  in 
"Welsh's  Banquet  Hall,  "  where  a  right  royal  table  was  spread. 
The  menu  was  .^ul^icient  to  whet  (he  appetite  of  the  most  particu- 
lar and  lastidious  electrical  expert. 

The  compa,ny  present  was  a  most  representative  one,  visitors 
beir.g  in  evidence  from  many  of  the  allied  industries.  The  pro- 
ceedings, which  wei  e  sufficiently  jovial  to  make  the  social  side 
no  mean  part  of  the  programme,  was  by  no  means  allowed  to 
overstep  the  business  importance  of  the  occasion. 

The  ceremonies  were  opened  about  nine  o'clock  by  the  very 
able  president,  Mr.  N.  Simoneau,  with  the  intimation  that  the 
time  had  come  for  the  "battle  of  knives"  to  commence,  each 
guest  thereupon  taking  his  alloled  place,  and  '"work"  proceeded 
in  as  business  like  a  way  as  could  be  expected  on  such  an  occasion, 
the  "contract  "  being  executed  with  a  degree  of  "promptitude," 
"dispatch,"  and  "satisfaction"  which  would  surpass  many  other 
associations  and  in  a  manner  born  only  of  long  experience  such 


Mr.  N.  Simoneau, 
President  Electrical  Contractors'  Association,  Montreal. 

as  the  Electrical  Contractors'  Association  has  perfected  them- 
selves in. 

The  chairman  duly  announced  that  "work  completed  "  accord- 
ing to  "contract,"  and  well  up  to  "specification,"  he  wou  d  with- 
out further  ceremony  hand  over  the  conducting  of  the  meeting  to 
their  active  and  popular  secretary.  At  the  same  time  he  ex- 
pressed his  great  appreciation  of  the  honor  that  had  been  done 
him  in  electing  him  president  of  the  Association.  It  would  be  his 
pleasure  to  place  at  the  disposal  of  the  Association  any  informa- 
tion which  he  had  gained  in  his  long  and  practical  experience  in 
the  electrical  business,  and  he  would  do  all  he  could  for  the 
benefit  of  the  Association  during  his  term  of  office.  He  called 
upon  Mr.  Hill  to  take  over  the  order  of  the  meeting. 

Mr.  G.  H.  Hill,  the  secretary,  in  his  opening  remarks,  reviewed 
the  progress  which  had  been  made  in  the  two  short  years  of  the 
life  of  the  Association.  Now,  in  place  of  the  former  animosity 
which  had  existed  between  rival  firms,  was  to  be  found  a  firm 
friendship  and  consideration  one  for  another.  The  Association 
had  welded  its  members  together  in  a  solid  body,  making  them 
to  feel  identity  of  interests,  and  had  brought  into  being  a  friend- 
ship which  had  commnnity  of  interests  as  its  foundation,  and 
mutual  prosperity  for  its  goal.  This  had  not  been  accomplished 
without  a  good  deal  of  deep  thinking,  for  which  he  felt  great 
credit  was  due  to  their  first  president,  Mr.  Shaw,  and  their  im- 
mediate past  president,  Mr.  Scott.  There  had  been  troubles  of 
many  kinds  through  which  those  gentlemen  had  safely  led  them. 
They  had  entered  the  field  no  doubt  in  the  flush  of  youth,  and 
had  of  course  discovered  many  difficulties  and  many  obstacl^i^j 


but  they  had  passed  safely  through  that  stage  and  had  entered 
into  the  sobriety  of  mature  life  in  the  Association's  history,  and 
he  could  say  that  they  nad  come  through  better  »han  was  ex- 
pected. 

Mr.  Hill  then  called  upon  Mr.  W.  B.  Shaw  as  the  first  presi- 
dent for  a  few  remarks.  Mr.  Shaw,  however,  with  his  natura 
reticence,  refused  to  be  drawn  into  any  lengthy  discussion,  say- 
ing that  Mr.  Hill  had  put  things  before  the  meeting  in  such  per- 
fection that  nothing  was  left  for  him  to  say,  beyond  that  he  felt 
that  the  Association  had  established  itself  in  a  way  that  gave 
every  confidence  as  to  its  future  usefulness,  and  that  Mr.  Hill  had 
put  on  the  plaster  a  good  deal  thicker  than  it  would  hold,  in  his 
remarks  regarding  himself  (Mr.  Shaw.) 

Mr.  ScoU  then  followed  as  one  of  the  past  president'^  express^ 
ing  his  satisfaction  with  the  past  history  as  well  as  future  pros- 
pects of  the  Association.  He  remembered  the  time  when  they 
did  not  know  one  another  if  they  met  in  the  streets,  and  the 
rivalry  that  then  existed  could  not  be  well  described  ;  they  sel- 
dom* knew  who  it  was  they  were  competing  against,  so 
ignorant  were  they  of  one  another.  And  as  for  any  idea  of 
mutual  interests,  such  an  idea  had  not  been  conceived  ;  but  it 
was  very  different  now,  they  were  pulling  together  and  present- 
ing a  solid  front.  This  had  not  been  accomplished  without  an 
up-hill  struggle,  but  they  had  kept  together  and  mounted  the  top 
successfully.  Several  good  points  had  been  gained  for  society  at 
large,  in  the  gaining  of  the  important  point  of  inspection  promised 
by  the  city  authorities. 

Mr.  Shaw,  the  first  president  of  the  Association,  now  proposed 
the  health  of  the  "  Supply  Dealers,"  which  was  responded  to  by 
Mr.  Buck,  of  the  J.  A.  Dawson  Company.  He  expressed  his 
pleasure  at  being  amongst  their  number  that  evening.  He  had 
not  contemplated  meeting  a  company  so  full  of  energy  tor  the 
cause  upon  which  they  had  entered  and  showing  such  determi- 
nation to  go  forward  in  their  purpose  He  need  only  refer  in 
passing,  to  the  fact  that  the  Association  which  had  once  existed 
amongst  the  supply  dealers  had  not  continued,  but  he^elt  that  he 
was  only  expressing  the  united  feelings  of  that  industry  when  he 
wished  every  success  to  the  Electrical  Contractors'  Association 
and  he  hoped  to  De  able  to  attend  many  future  gatherings  of  this 
kind. 

Mr.  Andrew  Forman  then  followed  to  confirm  the  good  wishes 
of  the  supply  dealers.  There  were  some  seventy  to  eighty 
electrical  contractors  in  this  city  and  he  saw  no  reason  why 
every  one  of  them  should  not  cast  in  their  lot  with  such  an 
Association.    He  heartily  wished  the  Association  every  prosperity. 

Mr.  Moncel,  one  of  the  executive  committee,  here  proposed 
in  French  the  health  of  the  "Manufacturing  Industries*"  which 
was  responded  to  by  Mr.  Smith,  of  the  R.  E.  T.  Pringle  Com- 
pany, who  said  he  could  not  help  thinking  that  the  interests  of 
both  contractors  and  dealers  were  closely  woven  together  ;  one 
could  not  well  succeed  without  the  co-operation  of  the  other,  and 
if  this  Association  proved  really  to  be  studying  the  interests  of 
the  trades,  in  a  large-hearted  and  open-minded  manner,  there 
was  a  possibility  that  the  manufacturers  might  take  still  further 
interest. 

Mr.  Rough,  of  the  Packard  Electric  Company,  here  followed 
in  the  continued  expression  of  good  will  on  behalf  of  the  manu- 
facturing industries.  This  Association  reminded  him  very  forc- 
ibly of  a  little  occurrence  he  recently  witnessed  in  one  of  the 
main  thoroughfares  in  Montreal.  During  the  very  severe  weather 
an  old  man  was  leading  his  horse  with  a  heavily  laden  sleigh  of 
coal,  when  by  some  unforseen  cause  the  whole  was  turned  over, 
immediately  in  front  of  a  coming  car,  and  traffic  was  quickly 
disorganized.  In  a  few  minutes  the  roadway  was  blocked  with 
a  string  of  cars,  and  it,  to  all  appearances,  looked  as  if  traffic  was 
going  to  be  completely  at  a  stand-still,  but  there  appeared  on 
the  scene  two  of  the  old  man's  companions  with  empty  wagons 
returning  from  their  labors,  and  they  all  soon  set  to  work  to 
assist  him  in  his  misfortune,  and  as  if  by  magic  the  disorder  was 
transformed.  By  their  united  efforts  they  had  achieved  what  it 
would  have  been  impossible  to  have  accomplished  by  an  in- 
dividual. Traffic  was  resumed  and  a  fresh  comer  on  the  scene 
could  not  have  told  that  anything  had  been  the  .natter.  This, 
to  his  mind,  was  an  illustrarion  of  what  had  been  accomplished 
by  the  united  efforts  of  the  Electrical  Contractors'  Association. 
He  remembered  when  it  was  first  conceived,  and  he  could  wel] 
understand  the  amount  of  work  that  had  fallen  upon  fhe  officers 
O}  the  association  to  bring  it  to  its  present  influential  position. 
He  believed  that  they  were  now  doing  belter  work  and  holding 
together  for  general  good,  animosity  had  been  removed,  and  a 
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feelings  had  been  levelled,  so  that  they  could  meet  in  unity  round 
the  festive  board. 

Mr.  Douglass,  of  the  Hill  Electric  Switch  Company,  followed, 
saying  that  the  evening  wss  one  of  those  moments  which  could 
be  readily  described  as  one  of  the  proudest  of  his  life.  He  was 
very  glad  to  be  found  there,  they  had  put  through  the  first  year 
safely  and  had  laid  the  basis  for  their  future  success  and  pros- 
perity. 

Mr.  Horner,  of  the  Canadian  General  Electric  Company,  ex- 
pressed his  pleasure  at  being  enabled  to  attend  a  meeting  of  such 
interest,  and  considered  that  the  electrical  contractors  could  not 
fail  to  gain  strength  from  meetings  of  this  nature.  He  consider- 
ed that  organization  was  the  great  secret  of  continued  strength 
and  prosperity,  and  this  was  all  assured  to  the  electrical  con- 
tractors by  the  assocciation  at  whose  invitation  they  had  met 
together  that  evening. 

Mr.  Hill  followed  and  expressed,  on  behalf  of  the  Association, 
their  hearty  thanks  for  the  cordial  and  whole-hearted  manner 
that  the  interests  of  the  Association  had  been  taken  up  by 
the  last  three  or  four  speakers.  They  had  really  hit  the 
kernel  of  the  object  of  the  Association,  it  was  not  merely  a 
selfish  "dog  in  the  manger"  idea,  wrapped  up  in  themselves,  but 
one  which  had  a  larger  interest  of  the  trade  and  profession  at 
heart,  and  one  of  their  leading  objects  was  to  cement  every 
interest  together  and  to  advance  in  skill,  knowledge  and  enter- 
prise, as  well  as  seeking  to  maintain  financial  success. 

Mr.  Scott  now  proposed  the  toast  to  the  visitors,  which  was 
responded  to  by  Mr.  Frederick  Bruce  Horn,  who  in  the  course  of 
his  remarks  said  that  he  would  like  to  enter  a  plea  on  behalf  of  the 
"young  men"  for  an  opportunity  of  obtaining  a  better  technical 
knowledge  of  the  electrical  business  ;  this  would  be  in  the 
interest  of  both  the  employer  and  his  workmen.  In  a  general 
and  public  way  the  Monument  National  classes  were  doing  good 
work.  The  V.M.C. A.,  he  understood,  were  intending  to  estab- 
lish technical  work  shops  when  their  extensive  building  is  com- 
pleted ;  but  directly  the  members  would  receive  little  benefit 
from  this  source. 

The  meeting  was  then  brought  to  a  close  by  a  vote  of  thanks 
to  the  president,  treasurer,  and  executive  committee.  The  pro- 
ceedings were  enlivened  from  lime  to  time  between  thespeeches 
by  musical  talent  and  altogether  a  very  enjoyable  as  well  as 
profitable  time  was  spent. 

ELECTRICAL  EQUIPMENT  FOR  CORNWALL  CANAL*. 
By  F.  H.  IiROnard,  Jr. 

The  electrical  equipment  for  the  Cornwall  Canal  is  supplied 
with  current  from  the  power  house  of  Mr.  M.  P.  Davis,  near 
Mille  Roches,  on  the  Cornwall  Canal.  Messrs.  T.  Pringle  and 
Son  were  the  engineers  and  the  electrical  equipment  was  install- 
ed under  the  personal  supervision  of  the  writer. 

The  arc  lights,  of  which  225  are  located  along  the  bank  of  the 
canal,  were  furnished  by  the  G.I.  Company,  of  New  York.  A 
three  panel  switchboard  controls  the  operation  of  these  lamps  and 
each  circuit  is  regulated  by  a  100  light  G.I.  regulator  capable  of 
maintaining  practically  constant  current  with  any  number  of 
lamps  in  circuit  from  i  to  100 — its  full  capacity.  The  current  for 
these  circuits  is  stepped  up ■  from  2200  volts  by  means  of  trans- 
formers of  60  k.w.  each — the  transformers  being  provided  with 
intermediate  taps  so  that  besides  the  full  voltage  of  11,000  volts, 
if  a  smaller  number  of  lamps  are  required,  either  4,400  or  6,600 
volts  can  be  used,  thus  reducing  the  reactance  necessary  to  main- 
tain a  proper  voltage  and  permitting  of  a  higher  P.P.  under  the 
conditions  of  partial  load. 

Current  for  the  power  circuits,  three  in  number,  is  obtained  by 
stepping  up  from  the  generating  voltage  to  1 1,000  volis  by  means 
of  three  150  k.w.  transformers  which  supply  the  3  phase  trans- 
mission lines  reaching  various  locks  along  the  eleven  miles  of 
canal.  The  primaries  of  both  arc  lighting  and  power  trans- 
formers are  controlled  by  oil  switches  connected  to  the  bus  bars 
on  the  main  switchboard,  a  separate  panel  being  provided  for 
each  class  of  service.  The  power  circuits  are  passed  through  a 
separate  high  potential  switchboard  which  connects  the  trans- 
formers to  the  three  separate  3  phase  power  lines.  A  2,200  volt 
line  also  provides  Mille  Roches  with  light  and  power  service.  :_; 

Lightning  arresters  and  choke  coils  are  provided  for  the  various 
circuits.    The  wiring  of  the  station  between  generator  and  switch- 

♦Abstract  of  a  paper  read  before  the  Electrical  Section  of  the  Canadian 
Society  of  Civil  Engineers,  Montreal.  For  description  of  hy- 
draulic and  generating  equipment  of  power  house  see  Electrical  News, 
March,  1902. 


boards  to  the  wire  tower,  from  which  the  circuits  are  fanned  out 
to  different  poles  lines,  are  all  carried  in  3  conductor  cable  lead 
encased,  suitable  trenches  being  provided  in  the  concrete  floorst 
allowing  ample  space  for  additional  cables. 

The  pole  lines  for  the  lighting  and  power  circuits  are  of  sub- 
stantial structure,  an  exceedingly  straight  lot  of  cedar  poles 
being  used.  These  range  from  30  to  50  feet  in  height,  none 
having  less  than  7  inch  tops,  on  which  are  mounted  special  cross 
arms  provided  with  hickory  pins  which  were  boiled  in  stericacid; 
5^  inch  triple  petticoat  glass  insulators  being  used  with  satis- 
factory results  with  the  11,000  volt  circuits.  Bare  copper  con- 
ductor is  used  spaced  16  inches  on  centres,  and  on  account  of  the 
low  current  per  line  no  attempt  was  made  to  use  the  triangular 
arrangement  of  conductors,  the  three  wires  of  each  circuit  being 
arranged  side  by  side  without  transposition. 

The  3  phase  power  circuits  occupy  the  upper  arms  and  on  the 
lower  arms  are  located  the  single  phase  arc  circuits.  The  main 
lines  occupy  the  south  bank  of  the  canal.  Crossings  are  made  at 
the  Mille  Roches  bridge  in  armoured  paper  cables,  one  for  three 
phase  2,200  volt  power  and  lighting  circuits  and  another  for  the 
single  phase  11,000  volt  arc  circuit.  Another  crossing  is  made 
at  lock  18,  which  provides  for  three-phase  power  circuit,  as  well 
as  another  11,000  volt  arc  circuit  to  provide  for  power  and  light- 
ing on  the  north  bank  below  this  point.  At  the  Stormont  bridge, 
near  Cornwall,  another  1 1,000  volt  arc  cable  provides  for  lighting 
the  two  piers  at  the  bridge  and  an  emergency  cable  is  laid  just 
above  lock  17  so  that  in  case  of  accident  to  any  of  the  other 
crossings  or  a  break  in  the  line,  emergency  connection  can  be 
made  in  the  houses  covering  the  cable  heads  on  the  bank  of  the 
canal. 

While  in  some  cases  sawed  octagoi:  poles  have  been  used  for  a 
similar  purpose,  yet  the  shaved  cedar  poles  selected  for  this  work 
present  an  exceptionally  pleasing  appearance.  Extreme  care  has 
been  taken  in  locating  and  setting  out  the  line;  a  transit  has  been 
used  for  this  work,  making  the  alignment  and  location  almost 
perfect. 

The  line  is  well  guyed  on  the  curves  with  galvanized  signal 
strand  well  anchored,  or  in  some  cases  tied  to  a  heavy  guy  stub. 
On  the  sharp  curves,  poles  are  double  armed  to  provide  for  the 
severe  strain. 

LIGHTING. 

The  lighting  of  the  canal  is  carried  out  in  a  very  liberal  manner, 
an  arc  lamp  being  located  on  every  fourth  pole  and  the  poles 
averaging  about  too  feet  apart.  At  the  locks,  as  many  as  twelve 
or  fourteen  lamps  are  located  so  as  to  brilliantly  illuminate  both 
ends  of  the  locks,  as  well  as  the  intervening  space  and  the 
regulating  wiers,  most  of  which  are  located  beside  the  locks. 

The  lamps  are  hung  from  iron  pipe  brackets  which  pass  through 
the  pole  and  are  held  in  place  by  a  collar  at  the  front  side  and  a 
lock  nut  at  the  back  and  braced  on  the  under  side  by  an  iron  pipe 
strut  fastened  to  the  face  of  the  pole  by  two  lag  screws.  An  in- 
sulated hanger  is  used  at  the  outer  end  of  the  bracket  (2  ft.  6  in. 
from  the  pole),  which,  together  with  the  insulators  on  the  lamps, 
renders  danger  from  grounding  in  the  lamp  frame  and  bracket 
extremely  remote.  The  lamps  are  trimmed  from  the  pole  with- 
out lowering;  pole  steps  are  driven  in  each  lamp  pole. 

Loops  are  cut  in  from  transposition  insulators  by  means  of  No. 
8  flexible  rubber  covered  conductor  soldered  to  the  bare  copper 
line  conductors,  particular  care  being  taken  to  support  the  con- 
nection at  the  lamp  so  as  to  avoid  any  possible  danger  of  the 
swing  of  the  lamp  causing  a  break  at  the  binding  post.  Some 
trouble  of  this  character  was  at  first  experienced  but  was  soon 
overcome  by  the  above  provision. 

At  the  lower  end  of  the  canal,  where  three  sets  of  locks  are 
grouped  together,  the  illumination  is  very  brilliant,  and  viewed 
from  the  Stormont  bridge  at  Cornwall — taking  in  at  a  single  glance 
some  60  arc  lamps  reflected  in  the  still  waters  of  the  canal — the 
sight  is  most  impressive  in  its  quiet  brilliancy.  The  illumination 
of  the  locks  is  so  much  alike  that  a  description  of  one  will  convey 
a  very  clear  idea  of  them  all. 

A  light  is  located  at  the  piers  as  the  lock  is  approached  from 
below  and  an  arc  lamp  is  also  located  at  each  side  of  the  lock 
just  below  the  gate  ;  two  more  lamps  are  located  at  the  middle 
of  each  lock  and  two  at  the  upper  end  of  the  lock  just  at  the  lock 
gates.  There  are  also  two  more  at  the  upper  piers,  and  as  two 
locks  are  located  side  by  side,  you  can  imagine  that  the  illum- 
ination would  almost  rival  daylight.  Below  lock  iS  both  banks 
are  illuminated  all  the  way  by  lamps  located  400  feet  apart. 
Above  lock  18  the  lamps  are  located  on  the  south  side  of  the 
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I  . in. 11  oiil\,  witli  llio  I'xi'i'in ion  ot  pioniinont  points,  l)ridi;e>,  lU"., 
where  lainp<i  are  provided  on  both  sides. 

The  upper  level  broadens  into  a  lake  of  considerable  pro- 
portions, aoo-jl  T^o  feet  deep  near  the  lower  end.  The  dam  re- 
tains the  water  betvveen  Shiek's  Island  and  the  Canadian  shore, 
inakinji;  a  broad  and  easily  navijjable  waterway  of  about  three 
niiles  to  the  upper  dam.  The  lamps  are  here  less  frequently 
located  on  the  prominent  points  on  the  south  side  until  the  upper 
dam  IS  reached,  when  the  canal  ag'ain  narrows  to  the  usual 
dimensions.  The  lamps  are  again  located  about  400  teet  apart 
on  the  south  bank  up  to  lock  .21,  which  is  a  guard  lock,  there  be- 
ing very  little  difference  between  the  upper  canal  level  and  the 
St.  L  iwrence  River  at  this  point.  On  the  long  pier  on  the  south 
side  protecting  the  canal  entrance  lamps  are  placed,  as  well  as 
on  the  north  bank  as  far  up  as  Dickinson's  Landing. 

An  illumination  so  perfect  as  above  described,  you  can  readily 
imagine,  makes  navigation  at  night  as  easy  as  in  daylight,  and 
lockages  are  performed  as  rapidly  and  as  easily  as  they  could  be 
in  day  time. 

LOCK  HOUSES. 

At  the  upper  end  of  each  lock  on  the  south  bank  there  is 
located  a  small  switchboard  cabin,  7  ft.  x  9  ft.  ;  on  the  little 
island  between  the  two  locks  is  located  another  switchboard 
cabin  and  at  the  upper  end  of  the  lock  on  the  north  side  of  the 
second  lock  is  another  cabin.  In  the  first  of  those  above  mention- 
ed are  placed  three  transformers  and  connecting  to  the  11,000 
volt  mains,  wtiich  step  voltage  from  the  line  pressure  to  550  volt, 
and  it  is  at  this  pressure  that  the  motors  operate.  A  high  tension 
fuse  board  is  provided  to  take  care  of  the  primary  connections  to 
the  transformers.  The  long  enclosed  fuse  has  friction  contacts 
at  either  end  and  by  pulling  these  fuses  out  of  the  end  clips  by 
means  of  a  wooden  stick  with  a  hook  at  the  end,  the  circuit  can 
be  opened  in  case  of  temporary  trouble,  or  lor  any  purpose  when- 
ever it  becomes  necessary  to  disconnect  the  transformers.  The 
secondary  of  the  transformers  passes  through  the  switch  on  the 
switchboards  which  distribute  the  secondary  current  to  the 
motors,  two  of  which  are  located  on  each  side  of  the  lock. 
Armoured  cable  with  paper  insulation  is  used  to  conduct  the 
current  from  the  switch  cabin  to  the  motors  located  on  the  same 
side  of  the  lock. 

The  connection  for  motors  on  the  opposite  side  is  carried 
through  armoured  cable  which  leads  down  through  the  floor  of  the 
switch  cabin  and  passes  through  a  hole  drilled  in  the  stone  cop- 
ing ot  the  lock  to  the  upper  stop  log  check  ;  there  being  two 
checks  cut  in  the  masonry,  this  leaves  one  which  could  be  utilized 
for  stop  logs  in  case  it  ever  became  necessary  to  keep  the  water 
out  of  the  lock  during  repairs.  The  cable  turns  over  a  radius  of 
16  inches  at  the  top  and  passes  down  the  check,  being  protected 
by  a  piece  of  oak  plank  which  is  grooved  in  ihe  centre  to  take 
the  cable,  the  plank  being  fastened  by  drift  bolts  to  the  stone 
work  and  protected  at  the  edges  with  iron  strips.  As  the  plank 
does  not  come  above  the  edges  of  the  check  in  the  stone  work 
there  is  practically  no  danger  of  the  cables  ever  being  injured 
by  a  boat  in  entering  or  leaving  the  locks. 

Where  the  cable  crosses  on  the  lock  bottom  a  timber  is  held 
on  top  grooved  on  the  bottom  side  to  receive  the  cable,  and  as 
the  top  of  this  timber  is  well  below  the  breast  wall  at  the  entrance 
of  the  lock,  there  is  no  danger  of  the  cable  ever  being  disturbed. 

Rising  on  the  opposite  side  of  the  lock  in  the  stop  log  check, 
the  cable  again  passes  through  a  hole  drilled  in  the  stone  coping 
until  it  comes  out  of  the  earth  back  of  the  masonry  under  the 
next  switch  cabin  ;  from  this  switch  cabin  the  cable  is  carried 
into  the  third  switch  cabin  on  the  north  side  of  the  old  locks. 

You  will  bear  in  mind  that  the  new  locks  were  built  on  the 
south  side  of  the  old  locks  and  are  about  70  feet  longer,  the  old 
locks  being  55  feet  wide  and  200  feet  long  inside  the  gates  and 
the  new  locks  45  feet  wide  and  270  feet  long  inside  the  gates 
and  14  feet  over  sills. 

On  the  switchboards  in  each  of  the  cabins  are  placed  the 
motor  starting  switches  connected  to  auto  starters  which  control 
the  motors  on  one  side  of  each  lock.  From  the  switch  cabin  on 
the  south  side  are  operated  two  motors,  the  first  motor  being 
connected  by  armoured  cable  reaching  from  the  switch  cabin 
underground  to  the  first  motor.  The  second  motor  is  reached 
by  conductors  running  from  the  switch  cabin  overhead  to  a  pole 
very  near  the  motor  at  the  lower  end  of  the  lock — armoured 
cable  connecting  from  the  pole  underground  as  far  as  the 
masonry  and  checked  into  the  masonry  where  it  passes  over  to 
the  motor. 
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Tlie  switch  cabin  01:  the  little  island  between  the  two  locks 
controls  the  two  motors  on  the  north  side  of  the  new  locks  and 
two  motors  on  the  south  side  of  the  old  locks.  The  third  switch 
cabin  controls  the  motors  on  the  north  side  of  the  old  locks,  as 
well  as  the  motor  operating  the  wier  gate  mechanism. 

The  arrangement  is  identical  in  all  the  locks  with  the  excep- 
tion of  No.  15  and  old  lock  16,  which  are  not  provided  with  wier 
gates.  The  equipment  for  operating  the  lock  gates  and  wiers 
was  adapted  for  use  in  connection  with  the  winches  and  wier 
gate  mechanism  already  installed  without  disturbing  their  cap- 
ability for  hand  operation  should  occatiion  require.  When  these 
devices  were  operated  by  hand,  the  lockmen  laboriously  turned 
a  crank  on  the  winches  at  the  two  opposite  sides  of  the  lock 
gates,  utilizing  one  winch  for  opening  and  the  other  for  closing 
the  gates.  Four  winches  were  located  at  each  end  of  the  lock, 
two  on  each  side,  one  of  which  handled  the  chain  to  close  the 
opposite  gate,  the  other  to  open  the  gate  on  the  side  at  which 
these  winches  were  located.  Across  the  top  of  each  gate  is  a 
bridge  on  which  is  mounted  the  worms  and  rods  for  opening  the 
two  valves  in  each  of  the  gates  when  required  to  fill  or  empty 
the  lock. 

The  electrical  equipment  utilized  practically  all  of  this  ma- 
chinery as  it  stood  with  only  the  necessary  changes  to  make  the 
mechanical  connections  with  the  electrical  drive. 

In  order  to  keep  the  speed  down  to  approximately  what  was 
obtained  by  hand  operation,  a  very  material  reduction  in  motor 
speeds  was  necessary.  To  obtain  this  and  cover  the  other 
points,  special  apparatus  was  devised  and  patented  by  Mr.  Alex. 
Pringle  and  myself,  whi,.h  will  be  shown  in  the  views  to  be 
presently  thrown  upon  the  screen. 

The  motors  selected  were  all  of  a  5  h.  p.  for  both  the  lock 
gates  and  wier  mechanism.  Some  question  as  to  whether  a  3 
or  5  h.  p.  motor  should  be  adopted  arose,  but  the  matter  was 
decided  in  favor  of  the  5  h.p.  motor  on  account  of  its  lower  speed, 
and  while  the  capacity  of  this  motor  is  never  exceeded  except  for 
a  few  seconds,  the  balance  of  the  time  running  considerably  under 
load,  yet  the  whole  arrangement  is  simple  and  while  somewhat 
stronger  than  absolutely  required,  the  interchangeability  and 
greater  durability  we  thought  justified  the  slight  additional  ex- 
pense. 

To  operate  the  two  winding  winches  which  control  the  chains 
for  opening  and  closing  the  gates,  one  motor  is  located  near  the 
hollow  coin  at  the  heel  of  the  lock  gate — which  is  coupled  by 
means  of  short  length  of  shafting  and  friction  clutch  coupling  to 
the  winch  near  this  point  and  by  means  of  another  friction  clutch 
and  length  of  shaft  sufficient  to  reach  the  other  winch,  supported 
at  intermediate  points  by  pedestals  carrying  journal  boxes 
mounted  on  cut  stone  blocks  jointed  to  the  coping,  making  a 
practically  continuous  stone  foundation  for  the  mechanism. 

The  arrangement  of  the  motor  bed,  gearing  and  speed  re- 
duction you  will  understand  more  clearly  by  referring  to  the 
drawing  showing  the  casing  for  the  worm  gear  and  motor  bed. 

As  there  is  a  reduction  of  about  42  to  i,  which  gives  a  speed 
of  about  26  revolutions  for  the  operating  shaft,  we  concluded  to 
use  the  worm  gear  rather  than  a  more  complicated  triple  reduc- 
tion by  means  of  spur  gears.  A  sub-base  extends  under  the 
motor  and  also  carries  the  casing  for  the  worm  and  worm  gear. 
The  worm  runs  in  oil,  the  thrust  being  taken  up  by  alternate 
steel  and  bronze  collars  and  thrust  discs,  adjustable  at  one  end 
by  means  of  set  screws  and  check  nut  to  compensate  for  wear. 

The  motor,  which  runs  at  1,200  r.p.m.,  is  coupled  directly  to 
the  worm  shaft,  the  worm  being  cut  out  of  solid  steel  and  mesh- 
ing into  a  hobbed  bronze  wheel  turning  on  a  shaft  mounted  on 
babbitted  bearings;  the  projection  at  one  end  of  this  shaft  having 
mounted  upon  it  the  friction  coupling  controlling  the  working 
shafts.  The  opposite  end  being  coupled  to  a  short  length  of  shaft 
which  carries  a  chain  wheel  similar  to  a  sheave  in  a  chain  hoist 
and  from  this  point  by  means  of  a  welded  link  chain  made  end- 
less, is  turned  at  an  angle  to  the  main  working  shaft,  the  supple- 
mentary shaft  for  operating  the  valves  in  the  lock  gates.  This 
shaft  is  supported  on  bearings  secured  to  the  coping  of  the  lock 
and  placed  about  I2  '"ch  above  its  surface  and  continued  under 
the  bridge  on  the  lock  gate,  a  universal  coupling  being  utilized 
at  a  point  near  the  gate  pivot  so  that  the  travel  of  this  joint  is 
minimized. 

The  arc  of  the  circle  through  which  this  coupling  passes  is  pro- 
vided for  by  a  swivel  box  carrying  the  end  of  the  driven  shaft,  and 
the  travel  in  and  out  is  allowed  for  by  having  the  chain  sheave 
run  free  on  the  shaft  except  when  engaged  bv  a  jaw  clutch  keyed 
to  the  shaft  so  as  to  allow  the  shaft  to  run  in  and  out  as  it  passes 
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through  this  arc  and  engage  or  disengage  the  clutch  at  the 
proper  time  for  controlling  the  valve  mechanism.  The  clutch  be- 
ing disengaged  allowed  the  driving  sheave  to  run  loose  on  the 
shaft,  the  shaft  itself  remaining  idle  during  the  time  the  gate  is 
open  and  is  only  put  into  operation  when  the  gate  is  swung  to 
the  closed  position. 

The  valves  are  operated  by  bevel  gear  reversing  mechanism 
which  allows  the  operator  tc  either  close  or  open  the  valves  m 
the  gates  by  throwing  the  shipping  lever  which  engages  a  jaw 
clutch  with  one  of  the  bevels  required  to  operate  the  valve  stem 
in  the  desired  direction.  The  travel  of  this  stem,  how^ever,  is 
limited  by  an  automatic  stop  consisting  of  a  loop  and  bell  crank 
operated  by  a  pin  in  the  cross  head  travelling  with  the  valve  stem 
so  that  at  the  lower  or  upper  limit  of  travel,  the  pin  trips  the  bel' 
crank  connecting  with  the  shipping  lever  so  as  to  throw  the 
clutch  out  of  engagement  with  the  bevel  gear  which  produces 
the  motion. 

This  mechanism  permits  of  much  more  rapid  lockage  than 
could  be  carried  out  by  hand  and  reduces  the  necessary  force  ot 
lockmen  to  one-half  the  crew  formerly  required. 

LOCKAGES. 

While  the  usual  lockage  is  perhaps  a  familiar  sight,  many  pos- 
sibly do  not  understand  it  and  a  short  description  will  not  be  out 
of  place. 

We  will  assume  that  a  barge  is  proceeding  up  the  canal,  fol- 
lowing another  which  has  previously  passed  in  the  same  direc- 
tion. The  lock  would,  of  course,  be  full  of  water  up  to  the  level 
of  the  section  above.  As  the  barge  approaches  the  lock,  the 
lockmaster  starts  the  motors  at  the  lower  end  by  means  of  the 
starling  switch  on  the  switchboard  in  the  lock  house  and  two  of 
the  lockmen  proceed  to  the  lower  gate  and  open  the  valves,  which 
allow  the  lock  to  empty  into  the  lower  reach;  the  mechanism  is 
started  on  all  four  valves  one  after  the  other.  One  of  the  lock- 
men  crosses  to  the  south  side  and  the  other  to  the  north  side. 
The  mechanism  operatmg  the  valve  stems  continues  to  operate 
until  the  valves  are  wide  open  and  the  pin  trips  the  operating 
mechanism,  leaving  the  valves  in  this  condition  until  the  water 
within  the  lock  has  reached  approximately  the  level  of  the  lower 
reach.  The  lockmen  on  each  side  of  the  canal  then  throw  in  the 
friction  clutch  which  connects  by  means  of  a  short  shaft  to  the 
pinion  meshing  into  the  large  spur  wheel  on  the  winch.  This 
winds  up  the  slack  on  the  chain  which  runs  through  the  chain 
well  over  a  roller  and  out  to  a  hook  about  four  feet  above  the  sill 
at  the  outer  end  of  the  lock  gate. 

As  soon  as  the  slack  is  wound  up,  the  chain  commences  to 
move  the  gale,  opening  it  till  it  leaves  the  passage  free  for  the 
entrance  of  the  barge  into  the  lock.  As  soon  as  the  boat  is 
moved  into  position  and  made  fast,  the  gate  is  closed  by  throw- 
ing in  the  opposite  clutch  which  operates  the  winch  at  the 
opposite  end  of  the  shaft  and  closes  the  gate  —  the  clutch 
on  tne  first  winch  being  released,  of  course  allows  the 
chain  to  pay  out  as  quickly  as  required  to  allow  the  gate  to  close. 

As  soon  as  the  gates  are  closed,  the  clutch  operating  the  shaft 
which  drives  the  valve  mechanism  has  moved  into  engagement 
and  starts  the  valve  driving  mechanism,  the  lockmen  throw  the 
lever,  starting  the  two  valves  in  each  of  the  lock  gates  to  close 
and  immediately  walk  over  to  the  other  end  of  the  lock  ;  before 
they  reach  it,  however,  these  valves  have  closed  and  the  tripping 
mechanism  has  thrown  the  clutch  out  of  gear.  The  valves  in  the 
gates  in  the  upper  end  of  the  lock  are  then  opened  in  a  similar 
manner  to  that  described  in  the  emptying  of  the  lock  and  the 
water  from  the  upper  level  flows  in  and  fills  the  lock  to  the  level 
of  the  upper  reach.  The  upper  gales  are  then  opened  in  a 
similar  manner  to  that  described  in  connection  with  the  opening 
of  the  lower  gates,  allowing  the  barge  to  proceed  on  its  journey. 

WIERS. 

To  keep  the  various  levels  of  the  canal  normal,  on  account  of 
excessive  flow  of  water  from  above  or  any  heavy  draught  of 
power  used  on  a  level  or  by  lockages,  the  flow  of  water  has 
to  be  compensated  for  by  adjusting  the  wier  gates.  These  gates 
are  operated  by  worm  and  segment  gr  in  some  cases  by  raising 
or  lowering  the  valves  in  a  manner  similar  to  that  on  the  lock 
gates,  the  operating  of  which  is  carried  out  in  much  the  same 
way  as  described  in  connection  with  the  gates. 

As  there  are  a  number  of  wier  gates  or  valves  which  must  be 
capable  of  independent  operation,  provision  is  made  by  means  of 
a  double  jaw  clutch  engaging  with  either  one  or  the  other  of  two 
bevel  gears  on   a  horizontal  shaft  Which  meshes  into  a  third 


bevelled  gear  on  a  shaft  of  the  worm  for  operating  the  segment 
which  drives  the  valve  stems.  The  operator  only  has  to  throw 
the  clutch  into  engagement  so  as  to  move  the  valve  in  the  de- 
sired direction,  and  as  soon  as  the  gate  has  opened  or  closed 
sufficiently  for  the  purpose  of  regulation,  the  lever  is  thrown  out 
of  engagement  with  the  gear.  A  friction  clutch  is  placed  be- 
tween the  shaft  of  the  worm  wheel  driven  by  the  motor  so  that 
in  case  of  accident  resulting  in  jamming  any  of  the  parts,  the 
friction  clutch  will  slip  before  any  serious  breakage  occurs. 

BRIDGES. 

The  equipment  for  the  bridges  is  eperated  by  a  motor  driving 
the  mechanism  through  worm  gears,  the  same  power  unit  being 
utilized  as  for  the  operation  of  the  lock  gates  and  vviers,  an  ex- 
tension of  the  interchangeable  idea.  Aside  from  the  first  speed 
reduction,  however,  the  gearing  is  quite  different,  though  in  the 
case  of  both  the  Mille  Roches  and  the  Stormont  bridges  the 
arrangement  is  worked  out  on  similar  lines. 

The  bridge  at  Mille  Roches  is  179  feet  x  12  feet  and  has  the 
motor  swung  under  the  bridge  just  outside  of  the  turn  table,  be- 
ing counterbalanced  by  weights  at  the  opposite  end  of  the 
bridge.  I  beams  supp  irt  the  motor  and  worm  gear  case,  the 
shaft  of"  which  drives  the  gearing  communicating  the  motion  to 
a  pinion  meshing  with  the  rack  which  turns  the  bridge.  A  friction 
clutch  communicates  the  power  from  the  motor  driven  worm 
shaft  to  one  or  the  other  of  a  pair  of  bevels,  turning  the  bridge 
in  whichever  direction  the  operator  desires.  The  clutches  are 
operated  by  two  removeable  levers  coming  up  through  the 
bridge  floor  so  that  the  bridge  tender  has  ready  control  of  both. 

To  swing  the  bridge,  the  operator  first  starts  the  motor,  then 
throws  the  lever  which  withdraws  ihe  bolts,  unlocking  the  bridge; 
one  of  the  clutch  levers  is  then  operated  so  as  to  engage  the 
bevel  gear  required  to  turn  the  bridge  in  the  desired  direction 
for  opening.  The  friction  slips  for  a  while  until  it  gets  the 
bridge  under  motion,  then  it  swings  rapidly  until  it  is  nearly 
open,  when  the  operator  uses  the  other  friction  clutch  (which 
tends  to  turn  the  bridge  in  the  opposite  direction)  as  a  brake  to 
retard  the  speed,  and  gradually  bringing  the  bridge  to  rest  in 
the  open  position.  The  reverse  motion  is  used  for  closing  and 
is  operated  in  very  much  the  same  way. 

The  control  of  the  Stormont  bridge  is  very  similar  to  that  of 
the  Mille  Roches  bridge,  the  only  difference  in  the  mechanism 
being  that  the  power  unit  is  mounted  inside  the  drum  of  the  turn 
table  on  I  beam  frame  which  does  not  require  to  be  balanced. 
The  power  is  communicated  with  a  large  intermediate  gear  so 
as  to  reach  Ihe  gearing  originally  utilized  in  turning  the  bridge 
by  hand. 

The  Stormont  bridge  is  very  much  heavier  than  the  Mille 
Roches  bridge,  but  the  operation  is  very  satisfactory.  The  nor- 
mal full  load  current  is  only  exceeded  for  a  few  seconds  in 
starting. 

As  in  both  cases  the  motors  are  mounted  under  the  deck  of  the 
bridge,  little  protection  is  required,  but  a  galvanized  iron  cover 
is  provided  so  that  drip  from  Ihe  unilerside  of  the  planking  is 
prevented  from  reaching  the  motors.  The  motors  alongside  Ihe 
locks  are  also  protected  with  easily  removeable  galvanized  iron 
hoods  or  covers.  This  is  the  only  protection  from  the  weather 
which  has  been  provided  for  the  motors  and  they  have  been  left 
in  their  position  without  any  other  cover  for  the  last  two  winters. 

The  hardiness  of  the  motor  used  has  been  well  demonstrated 
by  the  fact  that  the  motors  start  up  every  season  without  any 
trouble.  The  only  serious  trouble  with  the  machines  occurred 
after  a  heavy  storm  which  brought  the  11,000  volt  primaries  in 
contact  with  Ihe  550  volt  secondaries  for  a  few  seconds,  resulting 
in  a  burn-out  ot  half  a  dozen  motor  coils  in  one  of  the  machines. 
Ligntning  has  occasionally  given  slight  trouble  but  nothing  of  a 
very  serious  character  has  occurred. 

DISCUSSION. 

A  discussion  followed  on  the  above  paper,  as  well  as 
on  a  paper  presented  the  same  evening^  by  Prof.  Herdt 
on  "  The  Equipment  of  the  Lachine  Canal." 

Prof.  Herdt  said  that  the  principal  advantage  of 
using  electricity  on  canals  was  the  saving  of  labor.  He 
did  not  wish  to  touch  too  closely  on  the  financial  side 
of  the  question,  hut  the  cost  ot  the  installation,  with  the 
interest  on  the  money  and  putting  aside  10  per  cent,  tor 
depreciation,  was  about  the  saine,  leaving  the  lighting 
free.    The  capacity  of  a  canal  was  practically  dtipli- 
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c.uoJ,  as  it  could  be  used  as  readily  at  night  as  in  the 
day  time,  and  tlie  time  required  for  opening^  the  gates 
had  been  reduced  from  a  minute  and  a  half  to  one 
minute.  On  the  Lachine  canal  the  electrical  equipment 
was  not  in  use  as  yet,  but  the  machinery  was  now  being 
installed.  He  added  that  when  the  ^Iontreal  Light  & 
Power  Company  were  short  of  power,  the  Lachine 
power  station  furnished  them  with  150  kilowatts,  run- 
ning this  station  in  multiple  with  the  Power  Company's 
stations. 

Mr.  Leonard  said  there  had  been  some  experiments 
made  at  the  Cornwall  Canal.  Two  men  were  placed  on 
each  winch  and  we  endeavored  to  open  the  gate  just  as 
fast  as  we  could.  The  men  turned  away  at  a  pretty 
lively  pace,  a  good  deal  faster  than  usual,  and  the  gates 
were  opened  in  just  one  minute  and  a  half.  The  elec- 
tric power  was  applied  and  the  gates  were  opened  in 
jusl  about  one  minute.  However,  of  course,  the  water 
had  to  be  regulated,  and  if  too  much  water  is  allowed 
to  pass,  damage  might  result,  and  the  opening  of  the 
gate  is  the  only  way  that  time  could  be  saved.  We 
have  also  saved  labor  and  reduced  expenses.  Instead 
of  four  men,  but  two  are  required,  so  that  the  24  hours 
can  be  divided  into  two  watches,  giving  the  men  some 
time  to  themselves,  whereas  formerly  the  four  men 
were  required  to  make  the  lockages  and  were  on  duty 
the  whole  twenty-four  hours,  catching  sleep  as  best 
they  could  between  times.. 

Mr.  K.  B.  Thornton:  Prof.  Herdt's  remarks  as  to  the 
Montreal  Light,  Heat  &  Power  Company  using  power 
from  the  Lachine  Canal  are  quite  true;  we  did  use 
power  from  one  of  their  machines  for  several  months. 
We  ran  our  series  arc  lighting  from  that  station,  by 
building  a  shanty  on  the  bank  of  the  canal  and  putting 
in  three  transformers  and  regulators,  connecting  one  to 
each  phase.  We  ran  for  several  months  in  that  way. 
There  is  one  point  on  which  I  would  like  to  question 
Mr.  Leonard.  I  would  like  to  know  just  how  many 
lamps  there  were  on  each  circuit  on  the  Cornwall 
Canal,  whether  spark  gaps  on  individual  lamps  or 
lightning  arresters  were  used  on  the  arc  circuits  and  if 
they  had  any  special  trouble  operating  them,  also 
whether  they  ussd  absolute  cut-outs  on  the  lamps. 

Mr.  Leonard:  The  circuits  ran  from  20  to  100  lamps 
per  circuit.  I  am  not  quite  sure  but  think  they  have  at 
the  present  time  85  to  90  lamps  per  circuit — in  cases  of 
trouble  we  have  run  with  as  high  as  iio  lamps  on  a 
circuit.  This  impresses  a  very  high  voltage  on  the 
line  and  the  high  voltage  puts  a  severe  strain  on  every- 
thing all  the  way  round. 

Mr.  K.  B.  Thornton:  That  is  just  the  trouble  in 
series  lighting  that  some  of  us  have  encountered. 
Would  the  placing  of  arresters  on  the  line  and  spark 
gaps  really  reduce  troubles  in  any  way  ? 

Mr.  Leonard:  Weidid  not  make  any  special  provisions 
except  to  protect  the  cables  at  the  point  where  they 
passed  under  the  canal  from  one  bank  to  another  and 
at  the  piers  of  the  bridges  we  had  lightning  arresters. 
We  had  a  breakdown  in  one  piece  of  cable,  but  it  was 
cable  which  had  been  designed  for  3,000  volts  and 
temporarily  used  on  11,000  volts.  Lightning  arresters 
at  the  crossing  seemed  to  have  helped.  We  had 
lightning  arresters  at  the  station  on  each  circuit  and 
cut  down  the  gaps  one  half,  making  the  resistance  to 
ground  across  the  gaps  that  much  lower.  We  had  no 
trouble  except  the  breaking  down  of  the  insulation  in 
the  arc  lamps  due  to  the  excessive  strain. 

The  Chairman  asked  Mr.  Leonard  if  he  had  ex- 
perienced any  trouble  with  the  friction  clutches,  on 
which  the  work  would  be  very  severe. 

Mr.  Leonard  :  We  have  had  absolutely  no  trouble 
whatever  from  the  friction  clutches.  In  the  case  of 
these  clutches,  we  provided  liberal  capacity,  using  a 
clutch  pretty  large  for  the  work  it  had  to  do.  The 
mechanism  operates  by  the  pressing  up  of  two  cast  iron 
plates  against  another  disk  having  wooden  blocks  in- 
serted— the  wood  wearing  on  the  ends.  The  clutches 
will  slip  under  a  certain  pressure,  and  this  is  done  in 
the  operation  of  checking  and  reversing  the  bridge. 
The  bridge  starts  up  slowly,  comes  up  to  full  speed, 


and  then  swings  into  place,  slowing  down  and  coming 
to  rest  as  nicely  as  can  be  desired. 

Mr.  Thornton  :  Mr.  Leonard  said  the  pins  were  boil- 
ed in  steric  acid.  I  would  like  to  know  what  kind  of 
wood  was  used  and  whether  the  pins  were  put  in  steric 
acid  for  insulating  or  preserving  purposes.  When  the 
line  was  built  from  Chambly  to  Montreal,  the  pins  were 
boiled  for  several  hours  in  paraffine.  Careful  observ- 
ations have  shown  that  the  paraffine  has  evaporated  to 
a  great  extent  and  it  is  a  question  whether  it  pays  to 
treat  the  pins  at  all. 

Mr.  Leonard  :  The  difference  petween  paraffine  and 
steric  acid  is  that  paraffine  exposed  to  the  sun  will 
evaporate.  Steric  acid  dries  very  hard,  like  the  wax 
on  this  match  I  hold  in  my  hand,  and  holds  its  body 
well.  It  stands  the  weather  and  at  the  same  time 
forms  a  good  coating,  which  is  an  insulator  and  works 
very  well.  Most  of  the  pins  were  hickory.  Our  sup- 
ply ran  out  and  we  used  some  locust  pins — they  were 
all  treated  in  the  same  way,  boiled  in  steric  acid  for 
perhaps  half  an  hour.  It  seems  to  fill  the  pores  of  the 
pin.  Steric  acid  is  a  good  preservative  and  a  good 
insulator  at  the  same  time. 

Mr.  Walbank  asked  Prof.  Herdt  if  he  had  any  idea 
what  the  cost  of  maintenance  was  for  the  arc  lamps 
along  the  Lachine  Canal. 

Prof.  Herdt  stated  that  this  had  not  been  figured  out 
yet,  that  the  lamps  had  not  been  in  operation  a  suffi- 
cient length  of  time.  According  to  the  reports  of  the 
inspectors,  there  were  on  an  average  99  lamps  burning 
out  of  a  hundred  every  night.  He  stated  that  he  had 
gone  over  the  circuits  many  times  personally  and  that 
they  had  had  very  little  trouble  with  their  arc  lamps. 

Mr.  Walbank  :  How  is  that  compared  with  the  Corn- 
wall Canal  ? 

Mr.  Leonard  :  As  I  have  already  stated,  we  have  had 
some  trouble  with  the  10,000  volt  circuits.  Those  on 
the  Lachine  Canal  are  operated  at  2400  volts  only. 

The  Chairman  :  What  series  transformers  are  you 
using? 

Prof.  Herdt  :  Floating  coil. 

Mr.  Walbank  :  At  Cornwall  the  G.  I.  is  used. 

The  Chairman  :  There  is  another  feature  of  the 
application  of  electricity  to  canal  service  which  I 
think  will  have  to  be  taken  up  next  year,  that  is, 
towing.  It  is  a  most  important  point,  although  I  be- 
lieve it  has  not  yet  been  gone  into  much  on  this  side, 
though  it  has  in  Europe.  There  are  some  experiments 
being  made  now  in  the  States,  and  if  they  make  as 
much  of  it  as  has  been  done  in  Europe,  we  may  see  an 
extension  of  the  present  plants. 

Mr.  Leonard  :  We  did  a  little  experimenting  with 
the  question  of  towing  on  the  Cornwall  Canal.  We 
put  a  40  h.  p.  motor  on  a  gypsj-  winch  and  tried  pull- 
ing some  barges  in,  and  we  got  the  government  yacht 
"Alert"  to  get  on  a  full  head  of  steam,  and  we  pulled 
her  right  into  the  lock  while  she  was  pulling  against 
us  at  full  speed.  We  were  experimenting  with  a  view 
to  using  winches  for  pulling  boats  into  the  locks  instead 
of  allowing  them  to  enter  under  their  own  steam,  so  as 
to  prevent  their  going  through  the  gates  in  case  of 
anything  happening  to  their  reversing  gear.  To  pro- 
vide against  that  danger,  they  proposed  winches  at  all 
the  locks,  warping  them  into  the  lock  instead  of  allow- 
ing them  to  go  through  with  their  own  steam.  Towing 
electrically  certainly  promises  to  be  a  very  interesting 
question,  but  as  Mr.  Ross  has  stated,  it  is  a  problem 
which  has  not  been  gone  into  very  extensively  on  this 
side  as  yet. 


The  Canadian  Westinghouse  Company  have  been  awarded  the 
contract  bv  the  Dominion  Government  for  552  7.5  ampere  series 
enclosed  allernating-  current  arc  lamps,  with  seven  75-iififht  7.5 
ampere  series  automatic  regulating'  constant  current  transform- 
ers for  operation  on  2000  volts,  60-cycle  current,  and  eleven  switch- 
board panels,  with  all  the  necessary  instruments  mounted  there- 
on, for  the  lighting  of  the  Welland  Canal.  The  above  contract 
represents  a  consideration  in  the  neighborhood  of  $25,000.  The 
Canadian  General  Electric  Company  will  supply  independent  arc 
lamp  "cut  outs"  and  one  testing  transformer,  while  the  Packard 
Electric  Company  will  furnish  the  reactance  type  regulators  and 
constant  potential  transformers. 
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TRENT  VALLEY  CANAL. 

By  J.  Alex'r  Culverwell,  of  Peterboro'. 
What  a  remarkable  situation  for  Canadians  to  waken 
up  to — that  at  this  late  day  they  discover  the  Trent 
Valley  Canal  has  followed  out  the  same  method 
adopted  in  the  !Sioo,ooo,ooo  modern  German  canal 
system  connecting^  the  coal  and  steel  districts  with 
the  North  Sea,  viz.,  length  and  breadth  of  lock  rather 
than  depth. 

The  draught  of  the  German  barges  is  7  ' ^  feet  and 
capacity  1,000  tons.  The  dimensions  of  the  Trent 
Valley  locks  are  134  feet  long  by  33  feet  wide,  with  a 
depth  of  8  feet  4  inches  on  the  sill,  as  per  department- 
al instructions.  The  locks  will  accommodate  barges 
of  800  tons  or  25,000  bushels,  and  the  total  cost  ot 
the  work  will  be  $9,000,000. 

The  present  Erie  Canal,  which  has  a  capacity  for 
only  240  ton  barges,  is  now  being  enlarged  by  New 
York  State  at  a  cost  of  $100,000,000  to  accommodate 


line,  as  many  of  the  lakes  and  rivers  lie  transversely 
to  the  line  of  the  canal. 

In  its  national  work  of  utility,  the  Trent  Valley 
Canal  and  waterway  will  connect  Georgian  Bay  at 
Midland,  where  the  great  lake  carriers  will  discharge 
the  North-West  grain  into  the  Trent  Valley  barges, 
which,  passing  through  this  series  of  connecting  short 
canals,  lakes  and  rivers,  via  Peterboro',  will  enter 
Lake  Ontario  at  Port  Hope  or  Trenton,  and  thence 
proceed  by  the  St.  Lawrence  river  and  canals  to  the 
city  of  Montreal,  where  they  will  discharge  into  the 
ocean  carriers  for  Europe.  The  old  9-foot  system  of 
St.  Lawrence  canals,  which  are  still  in  existence,  can 
be  used  by  the  Trent  Valley  barges,  which  therefore 
will  not  need  to  crowd  up  the  new  14-toot  St.  Law- 
rence ship  canal  system — a  great  advantage. 

Cheap  power  and  cheap  transportation  are  the  two 
principal  factors  of  the  cost  of  manufacture,  and  with 
such  advantages  as  the  cheap  power  now  offering  at 


barges  of  1,000  tons,  150  feet  long,  25  feet  wide,  and 
having  ten  feet  draught — the  depth  on  lock  sills  being 
II  feet,  and  the  depth  in  the  canal  reach  12  feet. 

The  work  of  the  Trent  Valley  Canal  was  originally 
commenced  by  the  Imperial  Government  in  1825, but  the 
money  voted  was  diverted  to  cjuell  the  Mackenzie  re- 
bellion. Construction  was  again  started  in  1880  by 
the  Dominion  Government  and  has  been  dragging 
along  until  now.  Nearly  $4,000,000  has  been  ex- 
pended, and  this  season  construction  will  have  been 
completed  between  Lake  Couchiching — an  arm  of 
Lake  Simcoe — on  the  north,  and  Rice  Lake  on  the 
south.  The  balance,  viz.,  $5,000,000,  would  open  up 
the  two  outlets,  the  northern  outlet  between  Midland 
on  Georgian  Bay  and  Orillia  on  Lake  Simcoe,  and  the 
southern  outlet  between  Rice  Lake  and  Lake  Ontario, 
either  at  Port  Hope  or  Trenton.  This  waterway 
would  then  open  up  about  1,000  miles  of  inland  shore 


Peterboro'  and  also  offered  elsewhere  on  the  canal,  it 
does  not  take  a  Rothschild  to  see  as  he  did  in  1898  and 
make  the  statement  that  "This  district  is  destined  to 
become  one  of  the  great  manufacturing  centres  of  the 
continent."  Surely  it  must  be  admitted  the  possibili- 
ties of  this  district  are  that  it  will  become  a  great  in- 
dustrial bee-hive,  and  that  Midland  and  other  towns  on 
the  Georgian  Bay,  as  well  as  Orillia,  Barrie,  Lindsay, 
and  Peterboro'  on  the  line  of  canal,  will  be  simply  feed- 
ers to  the  trade  and  prosperity  of  Toronto  and  Ham- 
ilton, as  well  as  points  east  and  Montreal,  and  here  it 
may  well  be  noted  that  the  manufacturing  development 
at  Peterboro',  in  particular,  has  been  remarkable  in- 
deed the  past  three  years. 

The  great  lumber  regions  on  the  shore  of  the  Geor- 
gian Bay  can  be  tapped  by  the  Trent  V^alley  barges.  I 
would  look  to  see  also  the  canal  district  becoming  an  iron 
centre  through  Lake  Superior  ore  being  brought  into 
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close  touch  by  the  opening  of  the  canal — as  by  reason 
of  the  shorter  distance  the  upper  hike  steamers  could 
make  three  trips  to  the  canal  port  in  the  same  time  as 
would  be  consumed  lor  only  two  trips  to  Buffalo.  Here 
it  mav  be  stated  that  the  Welland  route  between  the 
Soo  and  Montreal  will  be  a  day  longer,  or  two  days  in 
the  return  trip,  than  by  the  Trent  Valley  route.  The 
Trent  route  between  the  Soo  and  Liverpool  is  shorter 
altogether  by  730  miles,  or  nearly  1,500  in  the  return 
trip,  than  by  the  Erie  route. 

At  Peterboro'  the  hydraulic  lift-lock  is  now  about 
completed,  while  a  second  one,  a  lower  lift,  which 
is  located  near  Lake  Simcoe,  is  well  on  to  completion. 
Nature  has  indeed  repeated  itself  five  times  in  different 
locations  on  this  waterway,  adapting  herself  for  the 
use  of  the  great  hydraulic  lilt-locks — which  together 
will  save  about  six  hours  over  the  ordinary  system  of 
locking  as  used  on  the  Welland  and  Erie  canals.  The 
Peterboro'  hydraulic  lift-lock  will  lift  these  25,000 
bushel  barges  from  the  lower  level  of  the  canal  65  feet 
up  to  the  higher  level,  or  vice  versa,  by  means  of  two 
immense  steel  pontoons.  These  pontoons  are  closed  at 
their  ends  by  means  of  gates,  hung  on  the  lower  edges, 
and  gates  being  also  used  to  close  the  ends  of  the 
reaches  of  the  canal  on  the  upper  and  lower  levels. 
These  pontoons,  guided  between  three  massive  con- 
crete towers,  are  each  supported  on  top  of  the  steel 
pistons  7^  feet  in  diameter,  which  work  in  watertight 
steel  wells  one  under  each  piston.  Each  pontoon  is 
simultaneously  up  and  down. 

The  canal,  on  the  level  above  the  Peterboro' 
lift-lock,  starts  at  Nassau,  where  it  is  diverted 
from  the  river  Otonabee,  and  is  carried  along  the  high 
table  and  parallel  with  the  river  for  four  miles,  and  is 
lowered  by  means  of  the  lift-lock  into  the  river  below, 
at  Peterboro'. 

This  hydraulic  lift-lock  simply  copies  the  method 
adopted  in  the  modern  European  canal,  and  its  use  wag 
recommended  by  Frank  Turner,  C.E.,  who  was  one  of 
the  Canadian  Government  Commission  of  1887, 
associated  with  John  Kennedy,  C.E.,  harbor  enginee 
of  iMontreal,  and  Judge  Weller,  of  Peterboro'.  This 
Commission,  it  is  well  to  add,  reported  favorably  on 
the  Trent  Valley  Canal  both  as  to  its  water  supply, 
feasibility  and  utility,  and  advised  its  completion. 

A  number  of  hydraulic  lift-locks  have  been  in  suc- 
cessful use  in  Europe  for  some  years.  The  lock  at  Cake 
LesFontinettes,  in  France,  replaced  six  ordinary  con- 
necting locks,  thus  reducing  the  time  as  well  as  operat- 
ing charges.  The  new  German  lock  lifts  a  1,000  ton 
barge,  while  the  Peterboro  lifts  an  800  ton  barge. 

Detailed  figures  as  to  probable  cost  of  carriage  by 
Trent  Valley  steam-barge  with  several  tow-barges  in 
consort  between  Midland  and  Montreal  were  submitted 
to  the  Royal  Commission  on  Transportation  at  their 
recent  sitting  at  Peterboro'  by  practical  marine  men, 
which  well  bear  out  my  previously  repeated  contentions 
that  grain  could  be  shipped  via  Trent  Valley  in  a  much 
shorter  time  and  at  a  cheaper  rate  than  via  the  new 
Enlarged  Erie  route,  notwithstanding  the  Enlarged 
Erie  locks  will  accommodate  two  barges  in  tandem. 
Here  it  must  not  be  forgotten  that  the  Trent  Valley 
expenditure  will  only  total  $9,000,000  as  against  a 
total  of  $158,000,000  which  is  the  cost  of  the  present 
canal  together  with  the  proposed  enlargement.  The 
Trjnt  Valley  locks  can  also  be  duplicated  at  a  small 


comparative  cost,  thus  further  shortening  the  time  of 
a  fleet  of  barges  and  cheapening  the  rate  over  the 
Enlarged  Erie,  as  also  enlarging  the  total  tonnage  of 
the  canal.  Surely  anyone  should  see  at  a  glance  the 
superiority  of  the  Trent  Valley  route  over  the  Enlarged 
Erie  when  it  is  noted  that  there  will  be  257  miles  of 
actual  standard  canalage  and  233  miles  of  river  and 
lake  on  the  new  Erie  between  Buffalo  and  New  York, 
while  there  will  be  only  13  miles  actual  standard 
canalage  on  the  Trent  Valley  and  45  miles  on  the  St. 
Lawrence  canals,  or  a  total  of  58  miles  of  canalage 
and  411  miles  of  river  and  lake  between  Midland  and 
Montreal. 

The  late  Mr.  E.  Sweet,  C.E.,  State  Engineer  of  New 
York,  has  shown  by  experiments  that  the  same  power 
that  will  propel  a  barge  4  triles  per  hour  in  Erie  stand- 
ard canalage  will  drive  a  barge  5.9  miles  per  hour  in 
open  water — this  feature  alone  will  cause  a  great  saving 
both  in  time  and  in  coal  consumption  on  the  Trent 
Valley  over  the  Enlarged  Erie. 

Certain  marine  men  are  clamoring  the  Government 
to  enlarge  the  Welland  Canal,  to  enable  6,000  ton 
boats  to  pass  on  to  Kingston,  making  necessary  a  21 
foot  channel,  and  doubling  the  length  of  locks — the 
idea  being  to  discharge  at  Kingston  into  2,000  ton 
barges.  This  request  was  made  just  after  $40,000,000 
had  been  spent  on  enlarging  the  Welland-St.  Law- 
rence route  from  9  to  14  feet.  I  advocate,  first,  the 
spending  of  the  five  millions  necessary  to  complete  the 
outlets  of  the  Trent  Valley  Canal,  and  would  point  out 
the  fact  that  marine  experts  writing  in  American  journals 
have  stated  that  the  only  Canadian  route  they  feared 
was  the  barge  route  through  the  Trent  Valley,  which, 
as  they  express  it,  was  simply  a  connecting  up  of  lakes 
and  rivers.  ''  The  grain-hopper  is  full  but  the  spout  is 
small." 


FAVORS  THE  METER  SYSTEM. 

Mr.  William  Snider,  owner  of  the  electric  light  and 
power  plant  at  Waterloo,  Ont.,  has  decided  to  adopt 
the  meter  system  entirely  for  the  sale  of  current.  Con- 
cerning the  relative  merits  of  the  meter  and  flat  rate 
systems  Mr.  Snider  writes  to  the  Electrical  News  as 
follows  :  "  We  have  for  some  time  been  lighting  private 
houses  on  the  meter  system,  but  business  places  have 
been  mostly  on  flat  rate.  1  find  the  latter  very  un- 
satisfactory and  have  decided  the  only  fair  way  to  my- 
self as  well  as  to  customers  is  the  meter  rate,  in  which 
case  consumers  pay  for  what  they  use.  I  find  there  is 
an  immense  waste  of  power  where  flat  rates  are  charg- 
ed and  nobody  derives  any  benefit  therefrom.  By 
meter  rate  anyone  that  wishes  to  be  economical  can 
have  all  the  conveniences,  and  have  reasonable  lighting 
expenses,  and  those  who  are  anxious  to  have  their 
premises  lighted  up  well  can  have  it  by  paying  for  it. 
It  takes  a  little  time  and  explanation  to  get  people  to 
understand  why  they  should  not  be  supplied  on  a  flat 
rate,  but  any  reasonable  person  can  see  that  no  electric 
light,  gas  or  water  plant  can  afford  to  have  taps  open 
all  day  when  they  are  only  paid  for  a  couple  of  hours." 


The  International  Telephone  Company  have  decided  to  estab- 
lish telephone  connection  between  Victoria,  B.C.,  and  the  main- 
land. The  cable  is  to  be  fonr-ply  and  will  be  laid  by  San  Juan, 
Orca  and  Lummi  island  to  Watcom.  It  is  understood  that  a  rate 
of  so  cents  will  be  charg-ed  for  a  one-minute  conversation  wiht 
Vancouver  and  60  cents  to  Seattle. 
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THE  LATE  MR.  LYMAN  P.  DWIGHT. 

The  death  of  Mr.  Lyman  P.  Dwight,  superintendent 
of  the  Great  Northwestern  Telegraph  Company,  Win- 
nipeg, and  only  son  of  Mr.  H.  P.  Dwight,  of  this  city, 
president  of  the  same  company,  cut  short  a  life  which 
was  full  of  promise.  He  was  only  forty  years  of 
age  and  up  to  about  two  years  ago  was  pos- 
sessed of  great  vigor.  Recently  he  was  troub- 
led with  an  obstinate  bronchial  affection.  Just  before 
Christmas  his  illness  became  more  serious,  and  he  had 
since  been  confined  to  his  house.  Occasionally  he 
would  appear  much  improved  and  his  condition  would 
inspire  hopes  of  ultimate  recovery,  but  he  finally  suc- 
cumbed. 

Mr.  Dwight  was  born  in  Toronto  and  was  educated 
at  Dr.  Tasse's  Collegiate  Institute  at  Gait  and  at  the 
Upper  Canada  College  at  Toronto.  Upon  leaving  col- 
lege he  joined  the  Great  Northwestern  Telegraph  Com- 
pany and  after  filling  various  positions  was  appointed 
local  manager  at  Toronto,  which  position  he  held  until 
1889,  when  he  was  appointed  superintendent  at  Winni- 
peg, with  full  charge  of  the  company's  wires  in  the  North- 
West.     Mr.  Dwight  shovve  1  exceptional  ability  and 


The  Late  Mr.  Lyman  P.  Dwight. 

under  his  management  the  business  at  Winnipeg  in- 
creased very  rapidly.  During  his  fifteen  years'  resi- 
dence there,  the  place  grew  from  a  comparatively  small 
town  to  a  large  and  prosperous  city.  He  had  a  thorough 
grasp  of  telegraphic  matters,  particularly  as  regards 
the  requirements  of  the  North-Wtst,  and  planned  ac- 
cordingly. 

Besides  being  highly  popular  with  the  general  public, 
owing  to  his  cheerful  disposition,  Mr.  Dwight  enjoyed 
the  unbounded  respect  and  esteem  of  his  confreres  of 
the  telegraph.  When  a  young  man  he  was  a  devotee 
of  lacrosse  and  other  amateur  sports,  and  was  one  of  a 
lacrosse  team  which  in  1883  visited  England  to  play 
exhibition  and  match  games.  It  is  said  that  this  was 
probably  the  best  all-round  team  of  stick-handlers  ever 
organized  in  Canada.  Mr.  Dwight  did  not  return  with 
the  team,  but  remained  abroad  a  couple  of  months, 
visiting  Paris,  Berlin,  and  other  centres  of  interest. 

Shortly  after  movTng  to  Winnipeg  Mr.  Dwight 
married  Miss  Kate  Laidlaw,  daughter  of  the  late  George 
Laidlaw,  the  well-known  promoter  of  narrow  gauge 
railways.     Mrs.  Dwight  survives  her  husband. 


POWER  PLANT  OF  THE  C  P.  R.  SHOPS. 

In  the  January  issue  of  the  Electrical  News  par- 
ticulars were  given  of  the  electric  installation  at  the  new 
C.  P.  R.  shops  in  Montreal.  Below  will  be  found  a 
description  of  the  power  plant  : 

The  loox  160-foot  power  building  is  divided  by  a 
longitudinal  center  wall  into  a  boiler  room  and  an 
engine  room.  In  the  boiler  room  are  four  416-horss- 
power  Babcock  &  Wilcox  boilers  for  a  working  pres- 
sure of  150  pounds,  and  one  300-horse-power  boiler  of 
the  same  make  for  a  pressure  of  300  pounds  to  be  used 
in  testing  locomotives.  These  boilers  are  equipped 
with  Neemes's  shaking  grates  and  are  stoked  by  hand, 
but  there  is  also  a  shavings  exhaust  system  for  supply- 
ing the  boilers  with  refuse  from  the  planing  mill.  The 
induced  draught  system  is  operated  by  two  lo-foot 
Sturtevant  fans  which  make  about  200  revolutions  per 
minute  and  are  connected  with  a  steel  stack  8  feet  in 
diameter  and  70  feet  high.  Two  Green  economizers  of 
sufficient  rated  capacity  to  serve  the  five  boilers  have 
been  installed,  and  provision  is  made  for  the  future 
installation  of  three  more  boilers  of  416-horse-power 
each.  All  the  boilers  are  connected  to  a  12-inch  header, 
and  reducing  valves  and  a  by-pass  are  provided  to  per- 
mit the  steam  at  300  pounds  pressure  to  be  used  with 
the  low-pressure  battery  when  the  high  pressure  is  not 
required  for  testing  purposes.  Two  i2X7xi2-inch  Nor- 
they  feed-water  pumps  built  by  the  Canada  Foundry 
Company,  Toronto,  have  been  put  in  for  the  416-horse- 
power  boilers  and  two  6x3^x6-inch  Worthington  feed- 
water  pumps  for  the  1 50-horse-power  boiler.  There  is 
also  a  feed-water  heater,  made  by  the  Goubert  Manu- 
facturing Company,  New  York,  of  sufficient  capacity 
for  all  the  boilers. 

The  ashes  are  discharged  to  floor  hoppers,  from 
which  they  are  emptied  at  convenience  into  cars  in  a 
tunnel  running  beneath  the  boiler  house  and  terminating 
at  an  air  hoist  for  lifting  the  dump  cars  to  the  surface 
tracks,  on  which  they  are  run  to  the  spoil  banks. 

In  the  engine  room  there  are  three  750-horse-power 
and  one  375-horse-power  cross-compound  horizontal 
Corliss  engines,  making  150  r.  p.  m.,  built  by  the 
Tobb  Engineering  Company,  Amberst,  Nova  Scotia, 
direct-connected  to  three  500-kilowatt  and  one  250- 
kilowatt  three-phase  300-volt  alternating-current  gener- 
ators. Besides  these  generators  there  are  two  250- 
kilowatt  250-volt  direct-current  dynamos  for  the  crane 
service.  The  alternating  current  generators,  motors 
for  some  of  the  tools  and  the  exciters  were  built  by  the 
Canadian  General  Electric  Company.  Air  is  compressed 
by  machines  brought  from  the  old  shops  and  is  delivered 
at  100  pounds  pressure  through  a  7-inch  and  a  2-inch 
main  leading  to  the  different  parts  of  the  plant  and 
connected  to  one  or  more  receivers  in  each  of  the  build- 
ings. The  engine  house  is  served  by  a  lo-ton  traveling 
crane  built  by  the  Whiting  Foundry  Equipment  Com- 
pany. 

A  tunnel  from  the  power  house  was  run  to  most  of 
the  important  buildings,  and  carries  on  wall  brackets 
the  live  steam  pipe  for  heating  at  night,  an  exhaust 
steam  pipe  for  heating  by  day,  a  high-pressure  steam 
pipe  for  locomotive  tests,  air  pipes  for  pneumatic  ser- 
vice and  a  return  pipe  for  the  drainage  of  all  the  heating 
apparatus,  the  condensation  water  from  which  is  saved 
and  used  again.  All  steam  and  exhaust  pipes  are  jack- 
eted with  asbestos  air-cell  covering  wired  on. 
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THE  "R.  E."  TYPE  OF  MOTOR. 

The  RluHles  Klecli  ical  .Maiuil;ii  uu  iiii;  Coiii[);mv,  Liiuiteil,  of 
London,  Eng.,  who  are  one  ol  the  most  up-to-dale  manufacturers 
ofeleciric  power  motors  in  ihe  world,  shi-rlly  intend  opening- 
branch  oflices  in  tlio  Oominion  lor  the  sale  of  iheir  machines.  1  his 
i-on>p.^ny  have  nianulaclured  up  lill  now  only  direct  current  ma- 
chines, viz.,  their  K.lv.  type  niotoi-,  and  a  description  of  this  ma- 
chine will  no  doubt  be  interesting  to  readers  of  this  journal. 

One  of  ihe  salient  features  of  the  business  of  this  firm  is  their 
extremely  quick  delivery;  they  guarantee  in  this  type  of  machine 
lo  deliver  f.o.b.  Knglish  port,  any  size  or  any  speed  nuchine 
coming  within  the  range  they  manufaciure  wiliun  10  d  lys  from 
receipt  of  order.  Their  splendid  works  organiz.ition  enables 
them  to  do  this.  This  system  of  quick  delivery,  together  with 
their  enterprise  and  push,  has  placed  them  ahead  of  many  of 
iheir  competitor-,  in  the  United  Kingdom.  They  specialize  on 
one  class  of  manufaciure,  and  that  a  thoroughly  commercial 
proposition,  with  llie  result  th.it  ihey  liave  been  doubling  their 
output  evei  V  thici-  months  dui  iiig  the  last  two  years. 

The  R.  E.  type  nutor  is  a  thorough  mechanically  constructed 
machine,  as  well  as  having  a  hinli  eleciiical  efficiency.  The 
armature  is  built  up  of  former  wound  coils  on  a  laminated  tooth- 
ed core.  The  coils  are  firmly  secured  in  position  by  steel  bands 
and  any  individual  coil  can  be  removed  or  replace  d  with  ease. 
The  cummulator  is  composed  of  best  hard  drawn  copper  seg- 
ments, insulated  with  pure  mica  and  assembed  under  hydraulic 
pressure  to  ensure  absolute  solidity.  The  frame,  which  also 
forms  the  magnet  yoke,  is  of  high  permeability  iron  or  steel, 
and  ihe  pole  cores,  circular  in  shape,  are  of  annealed  wrought 
iron,  or  high  permeability  steel,  filled  with  extended  laminated 
pole  tips,  encircling  a  large  proportion  of  the  rtrmalure  surface. 
The  field  coils  are  aUo  former  wound,  and  the  bearings,  which 
are  of  soild  gun  metal,  and  the  brush  gears  are  of  up-to-date  de- 
sign. It  is  interesting  to  note  that  the  makers  have  succeeded  in 
eliminaling  llu-   humming  ^ouiid   n-.u.illy  emitled   by  motors  and 


The  "R.E."  Motor— Rhodes  Electrical  Mfg.  Co. 

olher  e'eclrical  machinery  when  running.  The  motors  are  thor- 
oughly tested,  both  for  full  and  overload  running,  over  a  con- 
siderable period  and  for  insulation,  a  high  pressure  test  of  2,500 
volts  being  given  between  the  windings  and  the  frame. 

The  machine  itself  is  specially  adapted  for  export,  inasmuch  as 
it  has  few  parts  and  those  all  interchangeable.  The  fact  that 
this  firm  do  not  cramp  their  machines  in  any  way  permits  of 
heavy  over-loads  with  a  low  temperature  rise.  The  bearings, 
which  are  of  sell-aligning  type,  are  gun  metal  and  are  lubricated 
automatically,  and  finally,  the  appearance  as  regards  beauty  cf 
design  is  decidedly  pleasing. 

Special  care  is  paid  to  the  packing  of  the  machines  so  as  to 
avoid  any  breakages  during  trans-shipment.  The  cases  are 
constructed  to  take  each  size  motor  with  practically  no  side  or 
end  play  at  ail  and  by  means  of  struss  fixed  in  different  positions 
it  makes  it  impossible  for  the  motor  to  sustain  any  damage 


through  rough  handling.  At  the  same  time,  the  firm  include,  if 
it  is  desired,  a  few  extra  spare  parts  in  case  of  accidents,  which 
can  be  easily  utilized  if  required. 

With  regard  to  the  prices  at  which  they  supply  Iheir  machines. 
As  it  is  their  intention  to  secure  pari  of  the  trade  in  Canada, 
would-be  purchasers  of  English  made  machines  should  have  no 
qualms  to  write  to  them  for  quotations,  as  they  claim  lo  be  will- 
ing to  meet  any  competition.  It  is  intended  shortly  to  keep 
stocks  of  suitable  sizes  and  voltages  here  in  Canada. 

The  company  for  the  last  few  months  have  been  experimenting 
with  alternating  current  machines  and  they  will  shortly  place 
on  the  market  three  distinct  types  of  alternating  current  motors. 


for  single,  two  and  three-phase  curients  ;  it  is  their  intention, 
as  soon  as  they  have  standardized  these  machines,  to  supply  as 
good  a  machine  and  effect  as  prompt  deliveries  as  in  the  case  of 
their  R.  E.  direct  current  motors. 

The  different  types  of  alternating  current  motors  which  at  the 
present  moment  'hey  are  building  are  :  (1)  A  short-circuited  rotor 
machine,  of  the  squirrel  cage  type,  single,  two  and  three  phase, 
up  to  5  h.p  ,  will  be  called  their  "R  S"  type.  (2)  A  hand  wound 
rolor  with  slip  rings, for  single,  two  and  three  phase,  to  be  known 
as  their  "R  H"  type,  the  single  phase  motor  starting  up  as  a 
split  phase  motor.  (3)  Their  "R  F"  type  motor,  a  single  phase 
a'ternating  current  machine  with  a  very  powerful  starling  torque, 
which  is  intended  to  be  used  in  conjunction  with  lifis  and  so  forth, 
and  will  operate  in  as  satisfactory  a  manner  as  far  as  starting 
is  concerned  as  a  direct  current  machine.  The  normal  starting 
current  with  a  full  load  torque  will  not  exceed  full  load  running 
current,  consequently  this  will  meet  public  supply  companies'  re- 
gulations. The  type  of  ibis  machine  will  be  that  of  a  repulsion 
and  induction  motor  combined.  Here  again  the  price,  delivery 
and  quality  of  the  machine  will  no  doubt  be  all  that  can  be  de- 
sired. 


SPARKS. 

The  E'ectric  Railway  and  Light  Commissioners  of  Port  Arthur, 
Ont.,  have  decided  to  install  a  storage  battery  plant  in  the 
municipal  power  house. 

The  Hamilton  Motor  Works,  Limited,  of  Hamilion,  has  been 
incorporated,  with  a  capital  of  $40,000,  the  provisional  directors 
being  W.  C.  G.  Smart,  J.  A.  Turner  and  W.  A.  Logic. 

It  is  understood  10  be  the  intention  of  the  Calgary  Water 
Power  Company,  of  which  Mr.  John  E.  Prince  is  manager,  to 
erect  a  new  fire-proof  building  in  the  near  future  The  company 
are  now  installing  new  dynamos,  engines  and  boilers. 

The  People's  Light  <fc  Power  Company,  of  Fredericton,  X.B., 
have  elected  the  following  officers  :  President,  T.  C.  Allen,  K.C.; 
vice-president,  W.  T.  Chestnut;  secretary-treasurer,  W.  B. 
Winslow.  It  is  the  intention  to  proceed  c«t  once  wiih  the  instal- 
lation of  their  plant. 

A  number  of  Toronto  gentlemen,  including  Messrs.  Joseph 
Kilgour,  Hamilton  Cassels,  R.  S.  Caissels,  and  W.  H.  Langlois, 
with  Mr.  G.  T.  Marks,  of  Port  Arthur,  have  formed  ihe  Current 
River  Power  Company,  to  develop  a  water  power  situate  in  the 
township  of  Sanniah,  near  Port  Arthur. 

The  British  Columbia  Electric  Railway  Company  are  about  to 
call  for  tenders  for  the  erection  of  a  new  sub-station  in  New 
Westminster,  which  will  be  used  for  the  tr.msforming  of  the  high 
potential  electric  current  at  the  Trout  Lake  power  house  to  the 
voltage  used  for  commercial  purposes.  The  station  will  be  33X 
60  feet,  and  built  of  concrete,  stone,  and  steel.  It  is  estimated 
lo  cost  $13,000. 
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Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building. 

Montreal,  April  9th,  1904. 

It  is  said  that  the  Montreal  Light,  Heat  &  Power  Company 
will  shortly  begin  the  work  of  consolidating  ihe  old  "Royal"  and 
"Lachine"  distribution  systems,  after  which  presumably  all  power 
from  Lachine  will  be  transmitted  to  the  sub-sialion  of  the  M.L.H. 
&  P.  Company,  as  well  as  that  now  being  transmitted  Irom 
Chambly,  for  distribution. 

Early  this  month  there  was  considerable  excitement  at  the 
town  of  Joliette,  P.Q.,  through  which  passes  the  55,000  volt 
transmission  lines  from  Shawinigan  Falls  to  Montreal.  The 
trouble  was  said  to  have  been  caustd  by  the  breaking  of  one  of 
the  aluminum  conductors  and  its  falling  on  a  private  telephone 
wire  of  the  company's,  strung  on  the  same  poU  s.  The  current 
was  shut  off  irom  their  Montreal  "step-down"  station  for  some 
hours,  during  which  time  the  M.L.H.  &  P.  Company,  lessees  of 
the  Shawinigan  power,  took  charge  of  that  portion  of  the  load 
from  their  other  station,  so  that  the  section  of  the  city  fed  from 
Shawinigan  was  but  temporarily  inconvenienced.  Incipient  fires 
were  also  reported  from  joliette,  one  of  the  places  aflecled  being 
the  CP. R.  station  there,  which  suffered  some  damage.  Repairs 
to  the  transmission  line  were  quickly  made  and  current  turned  on 
again  with  a  few  hours  delay.  This  troub'e,  coupled  wiili  the 
fact  that  an  employee  was  lately  killed  there  by  coming  in  con- 
tact with  the  live  wires  in  the  "step-down"  station,  would  lead 
some  to  think  there  was  a  mild  form  of  "hoodoo"  lurking 
around.  ' 

Out  of  the  88  aspirants  for  Electrical  Contractor  honors  in  the 
City  of  Montreal,  it  is  expected  that  this  year  will  see  a  much 
needed  clearance.  Theru  are  far  too  many  for  the  city's  needs, 
and  the  business  is  cut  until  there  is  virtually  no  profit  in  it.  The 
new  high  rates  for  electric  lighting  in  residences,  etc.,  also  for 
power,  are  cutting  down  wiring  considerably.  People  are  not 
rushing  to  wire  their  houses  as  in  .former  years,  and  as  work  is 
not  so  plentiful  it  will  be  a  case  of  the  survival  of  the  fittest 
among  some  contractors. 

Trade  in  the  electrical  line  has  been  duller  during  the  past 
.hard  winter  than  for  some  years.      Both  supply  dealers  and  con. 
tractors  have  found  it  getting  worse  and  worse  ever  since  New 
Years,  and  it  is  only  with  the  beginning  of  April  that  it  is  now 
beginning  t  somewhat. 

With  the  exception  of  the  first  good  snow-storm  which  invari- 
ably knocks  them  out,  the  Montreal  Street  Railway  have  done 
nobly  tnis  winter.  In  January  alone  snow  fell  on  21  days,  and 
other  months  added  their  quota  of  snow  and  severe  cold,  through 
all  of  which  the  Street  Railway  have  maintained  an  excellent 
service  and  deserve  the  highest  praise  for  their  hard  work. 

The  Eugene  F.  Phillips  Company  will  build  their  large  new 
factory  at  St.  Louis  du  Mile  End,  the  north-east  suburb  of 
Montreal.  It  is  not  yet  decided  whether  or  not  electric  power 
will  be  used.  The  new  premises  will  be  much  larger  than  their 
pfejent  buildings,  which  will  be  entirely  vacated. 

The  extensive  addition  to  the  Wire  and  Cable  Company's  fac. 
tory  on  Guy  Street  is  progressing  rapidly.  It  is  said  that  the 
firm  will  devote  a  good  space  to  "  vvcatherpi oof  "  wire  manu- 
facture and  enter  that  field. 

Jack  Clegg,  of  the  Montre.il  Light,  Heat  and  Power  Com- 
pany, has  severed  his  connection  with  that  company  in  i.ike 
charjje  of  the  switchboard  at  the  Academy  o(  Music,  in  (hlI  w  ill 
supervise  the  elect rical  arrangem<'nts  in  all  thea  res  un.U'r  the 
control  of  the  Sparrow  syndicate  in  Montreal.  The  selection  o^ 
such  a  man  is  the  outcome  of  the  Iroquois  Theatre  disaster.  Mr 
Clegg  was  one  of  the  oldest  einployei-s  in  the  M.  L.  H.  &  P. 
Ci-mpany,  having  joined  the  old  Royal  E  cctric  Company  niany 
years  ago.  He  was  foreman  of  Iht-  interior  w  iring  department , 
and  is  capable,  s'eady,  anil  1 1  usi  won hy. 

The  Montie.il  Lit;lit,  Heat  &  Power  Ci)mpany  have  given 
notice  to  electrical  conir.ic.ors  in  Montreal  that  Ihey  will  in  future 
refuse  to  make  connections  with  50  and  104  vnli  systems  and  that 
in  future  a'l  connections  will  be  made  at  the  uniform  voltage  of 
no  volts.  In  the  early  days  the  Royal  Electric  Compan)  oper- 
ated at  50  volts,   later  on  this  voltage  was  doubled,  giving  a 


system  of  104  volts.  Both  voltages  have  been  used  up  to  the 
present,  but  with  the  recent  amalgamation  of  the  electrical 
interests  it  has  been  decided  to  establish  for  the  future  a  uniform 
voltage.  Notice  has  been  given  contractors  that  in  the  future 
the  Montreal  Light,  Heat  &  Power  Company  will  decline  to  make 
connections  in  the  rear  of  buildings  necessitating  the  carrying  of 
wires  over  roofs  and  in  future  all  connections  must  be  made  at 
the  front  ol  t!ie  building.  This  decision  is  partly  due  to  the  many 
actions  for  damages  brought  against  the  company  and  which 
have  been  the  result  of  interference  of  roofers  and  others  with 
wires  passing  over  roofs  of  buildings.  It  is  the  intention  of  the 
company  to  extend  at  as  early  a  date  as  possible  the  underground 
system  commenced  by  the  Lachine  Rapids  Hydraulic  &  Land 
Company.  In  all  probability  a  vitrified  clay  conduit  will  be  used 
to  enclose  the  wires,  but  it  has  not  yet  been  decided  whether  a 
single  multiplex  or  duplex  conduit  will  be  employed.  It  is  also 
the  intention  to  operate  the  various  power  stations  on  the  three- 
phase  system. 

A  solid  job  has  apparently  been  made  at  the  Chambly  dam,  as 
with  portions  of  a  lailvva)  bridge  and  a  fool  bridge  against  it,  as 
well  as  tons  of  ice  and  a  regular  freshet,  everything  held.  Con- 
crete dams  h  ive  had  a  bad  black  eye  ;  the  former  dam  was  of 
that  variety  and  was  washed  away  like  quite  a  few  similar  ones 
The  present  dam  is  well  filled  crib  wtrk. 

Owning  to  continued  ill-health  Mr.  John  Shaw  will  on  May  ist 
retire  from  partnership  in  the  Montreal  Electric  Company. 
The  business  will  be  continued  as  heretofore  by  Mr.  W.  B. 
Shaw. 


MONO-RAILROADS. 

There  is  about  to  be  constructed  between  Manchester  and 
Liverpool  an  electric  express  mono-rail  track,  which  will  be  the 
pioneer  high-speed  railway  in  the  world.  The  length  of  the  line 
will  be  a  little  over  34  miles,  and  the  cars  will  cover  the  distance 
in  twenty  minu'es,  giving  a  speed  of  110  miles  per  hour.  The 
patentee  of  this  system,  Mr.  F.  B.  Behr,  has  devoted  man)'  years 
to  this  form  of  travel.  At  the  Brussels  Exhibition  he  built  an 
experimental  mono-rail,  on  which  very  high  speeds  were 
attained. 

The  earlier  mono-rails  built  by  Mr.  Behr  were  steam  line  and 
many  of  these  exist  in  various  parts  of  the  world  and  give  every 
satisfaction.  Engineers  are  agreed  that  average  speeds  of 
seventy  miles  an  hour  are  impossible  on  curves  found  on  the 
existing  railways.  The  construction  of  a  special  mono-rail  track 
would  enable  very  high  speeds  to  be  reached  with  perfect  safety. 
It  would  be  censtructed  alongside  the  existing  railroad,  or  the 
cars  could  be  run  overhead. 


NEW  RADIAL  ELECTRIC  RAILWAY  SYSTEM. 

Mr.  A.E.  Welch, managing  director  of  the  South-Western  Trac- 
tion Company, recently  returned  from  linglaiid, where  ho  succeed- 
ed in  having  the  bonds  of  the  company  floated  by  an  English  synd- 
icate. Some  of~the  money  now  lies  to  the  credit  of  the  company 
in  the  Canadian  Bank  of  Commerce  at  London,  Ont.,  and  addi- 
tional money  will  be  received  as  required.  This  assures  the  con- 
struction of  a  system  of  radial  electric  railways  through  the 
rich  district  in  Western  Ontario  of  which  London  is  the  center. 
The  proposed  route  is  as  follow-.:  London  to  Hamilton  via  In- 
gersoll,  Woodstock  and  Brantford;  London  to  I'o' t  Stanley  via 
St.  Thomas  ;  St.  Thomas  to  Aylmer  ;  London  to  Strathroy  via 
Delaware;  Delaware  to  Glencoe. 

The  permanent  way  is  almost  completed  as  far  as  Lambeth 
Junciion  and  surveyors  are  now  at  work  on  the  line  south  from 
l.  imbeth  to  St.  Thomas.  Con  racts  for  the  permanent  way  con- 
siructioii  have  been  let  to  the  Midland  Construction  Company,  of 
London,  Ont.,  who  will  probably  call  tor  tenders  immediately  for 
the  bridging, grading, and  -upplies.  The  contract  for  the  electrical 
eqii'pmeni,  inchming  power  house  and  rolling  stock,  has  been 
awarded  to  Bruce  Peebles  *c  Company,  Limited,  of  Edinburgh, 
Scotland. 

The  directors  and  official-,  of  the  Soutli-W'estern  Traction  Com- 
|)any  are:  Pre,>ident,  K.  Cj.  Rumball,  London,  Ont.;  vice  presi- 
dent, Lieul-Col.  Robert  McEwen,  Byron, I. ">nt. ;  managing  director 
and  secretary  treasurer,  A.  E.  Welch,  London,  Ont;  director  and 
solititor,  T.  H.  Lusconibe;  directors,  Dr.  A.  McKay,  Ingersoll, 
Ont.;  G.  C.  Elliott,  At)|)in,  Ont.;  Capt.  T.  E.  Robson,  l.oiulon, 
Ont.;  II.  M.  Rumball,  London,  Eng. 
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POCKET  VOLT  AND  AMMETERS. 

Mr.  C  K.  Slioilrii-k,  of  Slieihrooke,  One.,  g;eneial  agent  for 
Cajiada  of  the  Wliitiiey  Electrical  Iiistruineiu  Company,  has 
placed  on  the  market  a  new  coat  pocket  lineman's  volt  and  ain- 
meter,  shown  by  the  accompanying  illustration.  The  diameter 
of  the  inslriiment  is  4  inches,  thickness  I's  inches,  and  weight  22 
ounces.  The  volt  meters  range  from  3  to  300  volts  and  the 
ammeters  from  1  to  25  amperes.  The  small  dimensions  and 
light  weight  of  these  instruments,  together  with  the  fact  that 
there  is  a  compartment  in  the  rear  of  the  case  for  the  cord  term- 
inals, make  them  most  convenient  to  carry  around  in  a  coat 
pocket.  The  terminals  ot  these  instruments  are  a  novel  form  of 
hard  rubber  binding  posts  from  the  ends  of  which  metallic  points 
project  slightly,  thus  enabling  one  to  lake  readings  by  merely 
pressing  the  ends  against  bus-bars,  switch  blades,  or  other  ex- 
posed conductors.  They  are  long  enough  so  that  it  is  possible 
to  insert  one  of  them  in  a  lamp  socket  making  contact  with  the 
centre  connection  without  any  chance  of  a  short  circuit,  and  the 
other  terminal  can  then  be  pressed  on  the  outer  socket  ring. 


Pocket  Volt  and  Ammeter. 


thus  giving  you  readings  of  the  line  voltage  without  necessitating 
the  use  of  an  attachment  plug  and  cord.  The  terminals  are  also 
arranged  so  that  they  can  be  used  like  an  ordinary  binding  post. 


"ANYUN"  OIL  FUSES. 

VVe  wish  to  call  attention  to  the  advertisement  of  "  Anyun  " 
high  voltage  oil  fuses  which  appears  on  page  77  of  this  issue. 
The  fuse  consists  of  a  glass  tube  with  outwardly  flanged  ends, 
hard  black  fibre  collars  and  caps,  brass  rods,  nuts  and  terminals, 
air  gaps,  fuse  links,  and  rubber  discs  and  washers.  At  the  top 
are  air  tubes,  which  also  serve  for  the  introduction  of  the  oil. 

The  glass  tube  is  partly  filled  with  a  high  grade  of  transform^er 
oil,  which  is  poured  in  through  one  of  the  air  pipes,  just  enough 
oil  being  used  to  completely  submerge  the  fuse  wire.  When 
a  short  circuit  occurs  the  oil  enters  the  space  between  the 
two  ends  of  the  broken  fuse  wire,  and  effectually  smothers  any 
arc.  The  oil  becomes  darkened  after  a  short  circuit,  the  dis- 
coloration being  caused  by  gases,  but  resumes  its  natural  color 
after  standing  some  time.  Rubber  discs  and  washers  allow  ex- 
pansion and  contraction  of  the  glass,  and  prevent  the  oil  from 
leaking  out.  The  air  space  between  the  surface  of  the  oil  and 
the  upper  cap  allows  the  oil  to  rise  in  the  case  of  a  very  severe 
short  circuit,  and  reduces  the  amount  of  pressure  against  the 
glass,  which  is  very  thick  and  tough,  the  air  pipes  allowing  the 
gases  to  escape.  The  fuse  is  self-indicating,  the  fuse  wire  being 
visible  until  a  short  circuit  occurs,  which,  as  stated  above,  is 
manifested  by  the  discoloration  of  the  oil.  A  fuse  can  be  refilled 
at  the  power  house  as  often  as  it  blows  out,  thus  practically 
eliminating  any  further  expense  after  the  fuse  has  once  been 
installed.  This  fuse  is  manufactured  and  sold,  exclusively,  by 
The  Hill  Electric  Switch  Company,  Limited,  of  426  St.  Paul 
Street,  Montreal,  who  have  the  sole  right  to  manufacture  and  sell 
the  same  in  the  Dominion  and  in  Newfoundland. 


The  Sunbeam  Incandescent  Lamp  Company,  of  Toronto,  have 
Secured  the  contract  to  supply  10,000  lamps  of  8,  16  and  32  candle 
power  to  the  corporation  of  Berlin,  Ont. 


THE  "G.E."  TRADE  MARK. 

A  trade  mark  ruling  has  recently  been  rendered  by  the 
Circuit  Court  of  the  United  States  for  the  Massachusetts  district 
which  confirms  the  right  of  the  General  Electric  Company  to  ex- 
clusive use  of  its  mark  "G.E."  on  electric  lamps.  It  was  claimed 
that  this  mark  was  so  placed  on  the  stem  ot  the  lamp  that  no 
company  could  obliterate  it  in  remaking  the  lamp,  and  that 
under  color  of  a  suit  for  the  protection  of  a  trade  mark  the 
General  Electric  Company  was  in  reality  seeking  to  destroy  the 
business  of  a  company  remaking  such  lamps.  The  court  decided 
that  it  was  perfectly  possible  to  remake  such  a  lampand  obliterate 
the  trade  mark,  and  that  when  this  is  done  the  lamp  is  no  longer 
a  General  Electric  lamp.  But  if  the  remaking  is  done  by  any 
other  company  than  the  General  Electric  Company  and  the  trade 
mark  is  not  obliterated,  the  latter  is  then  in  use  on  an  article 
where  it  does  not  belong.  The  court  has  accordingly  granted 
an  injunction  against  any  such  practice.  The  justness  of  this 
decision  is  evident  to  all  who  will  stop  to  consider  what  a  trade 
mark  signifies,  and  in  some  respects  tne  opinion  is  as  important 
as  the  noted  ruling  which  confirmed  the  Babcock  &  Wilcox 
Company's  exclusive  right  to  the  use  of  its  name  in  connection 
with  water-tube  boilers. 


CONSOLIDATION  OF  OIL  COMPANIES. 

The  Ontario  Gazette  announces  the  amalgamation  of  the 
Grant-Hamilton  Oil  Company,  of  Toronto,  and  the  Canadian  Oil 
Company,  the  Canadian  Consolidated  Company,  and  the  Sun 
Oil  Manufacturing  Company,  of  Hamilton.  The  name  is  the 
Canadian  Consolidated  Oil  Company,  and  the  capital  stock  is 
placed  at  $15,000,000.  The  provisional  directors  are  Messrs.  J. 
Kerr,  Petrolea  ;  E.  R.  Clarkson,  T.  Ramsey  and  L.  Bauer, 
Hamilton;  D.  B.  Hanna,  'J.  J.  Main,  W.  D.  Lummis,  T.  H. 
Hamilton,  Joseph  Wright  and  W.  P.  Bull,  Toronto  ;  W.  j. 
Lovering,  Coldwater  ;  J.  Playfair,  Midland  ;  W.  J.  Sheppard, 
Waubaushene  ;  W.  [  Irwin  and  R.  R.  Hall,  Peterboro.  The 
head  office  is  in  Toronto. J  ;^It  is, stated  that  four  other  companies 
are  expected  to  join  the  amalgamation,  namely  :  The  Gall- 
Schneider  Company,  of  Montreal  ;  the  Union  Petroleum  Com- 
pany of;  Canada  the  Walker  Oil  Company,  of  Winnipeg;  and  the 
Sterling  Oil  Works,  of  Marietta,  ®hio. 


TELEPHONE  RATES. 

The  rates  paid  per  annum  by  telephone  users  in  a  number  of 


American  cities  are  given  below 

Business. 

Residence. 

Rochester,  N.  Y  

.  $60.00 

$48.00 

St.  Paul,  Minn  

84.00 

48.00 

96.00 

42.00 

72.00 

48.00 

96.00 

78.00 

84.00 

48.00 

Louisville,  Ky  

96.00 

42.00 

150.00 

75.00 

Newark,  N.  J  

•  150-75 

75.00 

Washington,  D.C  

125.00 

72.00 

Milwaukee,  Wis  

96.00 

60.00 

Detroit,  Mich  

80.00 

46.66 

New  Orleans,  La  

120.00 

60.00 

PERSONAL. 

Mr.  H.  E.  Job,  of  the  T.  &  H.  Electric  Company,  Hamilton, 
recently  deserted  the  ranks  of  bachelorhood,  having  taken  as  a 
life  partner  Miss  Murray,  daughter  of  Mr.  Hugh  Murray,  Grand 
Secretary  of  the  Masonic  Society.  The  wedding  was  quiet.  Rev. 
Dr.  Wilson  officiating. 

The  Canadian  Westinghouse  Company,  Limited,  of  Hamilton, 
Ont.,  have  recently  engaged  Mr.  C.  C.  Starr,  who  was  formerly 
connected  with  the  firm  of  the  John  Starr,  Son  &  Company,  to 
act  as  their  representative  in  the  Maritime  Provinces,  with  head- 
quarters at  134  Granville  Street,  Halifax,  Nova  Scotia.  The 
Maritime  Provinces  are  included  in  the  district  of  the  Canadian 
Westinghouse  Company's  Montreal  office,  and  Mr.  Starr  will  be 
consequently  an  attache  of  that  office. 


The  ratepayers  of  Strathroy,  Ont.,  will  vote  on  a  by-law  to  raise 
$10,000  to  improve  and  extend  the  electric  light  plant. 

The  Town  Council  of  Renft-ew,  Ont.,  has  accepted  the  offer  of 
the  Renfrew  Power  Company  to  operate  fifty  lights  of  1,200  candle 
power  all  night  for  $1,600  a  year. 

The  Canadian  General  Electric  Company  secured  the  contract 
for  electrical  apparatus  for  the  civic  plant  at  Newcastle,  N.B., 
for  $4,535.  The  Goldie  &  McCulloch  Company,  Gait,  will  supply 
[he  engine  for  $2,025. 
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SPARKS. 

The  Mount  McKay  &  Kakabeka  Falls  Company  has  been  grant- 
ed a  charter  for  a  short  line  of  electric  railway  in  the  vicinity  of 
Kakabeka   Falls,  Ont. 

The  City  of  Ottawa  is  asking  for  tenders  up  to  the  15th  inst. 
for  street  lighting-  by  electricity  ;  this  in  addition  to  the  tenders 
for  supply  of  electric  power  referred  to  in  last  issue. 

The  term  of  the  School  of  Practical  Science,  Toronto,  which 
has  just  closed,  was  attended  by  upwards  of  350  students,  half  of 
whom  took  the  mechanical  and  elecirical  course. 

Mr.  J.  Alex'r.  Culverwell,  managing-director  of  the  Central 
Ontario  Power  Company,  owners  of  the  Burleigh  Falls  power, 
has  recently  purchased  the  Buckhorn  Falls  power,  eight  miles 
back  of  Burleigh  Falls. 

Mr.  Frank  G.  Walsh,  formerly  superintendent  of  the  Bell  Tele- 
phone Company  in  Western  Canada, who  spent  the  past  winter  in 
California,  has  returned  lo  Winnipeg  much  improved  in  health> 
and  it  is  understood  that  he  purposes  again  resuming  his  business 
duties. 

Mr.  J.  Wilson,  Western  Superintendent  of  C.P.R.  Telegraphs, 
slates  that  it  is  the  intention  10  spend  about  $20,000  on  improve- 
ments on  the  Pacific  division.  The  line  along  the  Columbia  and 
Western  Railway,  in  British  Columbia,  will  be  completely 
reconstructed. 

A  bill  to  incorporate  the  Bathurst  Electric  &  Water  Power 
Company,  of  Bathurst,  N.  B.,  is  now  before  the  New  Brunswick 
Government.  Authority  is  asked  to  construct  dams  and  power 
plants  on  the  Tetagouche  river.  The  promoters  include  the 
Sumner  Company,  of  Bathurst. 

The  Canadian  Rubber  Company,  of  Montreal,  recently 
remodelled  their  power  plant  and  found  that  the  tall  brick 
chimney,  110  feet  high,  would  not  give  the  proper  amount  of 
draft  necessary  in  connection  with  the  four  new  boilers  they  were 
to  install.  Mechanical  draft  was  necessary  and  for  this  purpose 
a  large  Sturtevant  steel  plate  fan  driven  by  a  Sturtevant  horizon- 
tal engine  was  installed  and  now  the  proper  amount  of  draft  is 
easily  attained  and  regulated  at  will  regardless  of  the  weather 
conditions.  This  installation  is  mother  illustration  of  the  neces- 
sity of  mechanical  draft,  especially  in  connection  with  re. 
emodelling  of  old  boiler  plants. 

Regarding  the  proposal  of  the  British  Columbia  Electric  Rail- 
way Company  to  supply  the  corporation  of  New  Westminster,  B. 
C.  with  all  the  power  required  for  lighting  purposes, the  gist  of  the 
agreement  entered  into  is  as  follows )  The  contract  is  drawn  for 


ten  years,  with  the  option  of  renewal  by  the  city  for  ten  years 
longer.  The  company  is  ^to  in  a  position  to  supply  current 
within  eight  months  after  the  signing  of  the  contract  one-third  in 
excess  of  the  maximum  output  of  the  city's  plant  on  February  i, 
1904.  The  company  is  also  bound  to  increase  the  supply  at  six 
months'  notice.  All  motors  and  connections  to  be  provided  at  the 
company's  expense.  The  city  is  to  pay  for  current  at  the  rate  of 
$1.46  per  kilowatt  hour. The  current  is  to  be  measured  by  reliable 
sealed  integrating  wattmeters  on  the  switchboards  for  incandes- 
cents, wattmeters  connected  with  the  motor  circuit  for  arcs.  The 
company  is  to  pay  taxes  on  all  the  plant  installed.  The  city  elec- 
trician is  to  have  charge  of  all  machinery,  all  repairs,  additions 
and  renewals  to  be  made  at  the  company's  expense. 


MOONLIGHT  SCHEDULE  FOR  MAY. 


Date. 

Wght. 

Date. 

Extinguish  . 

No.  or 

May  1 

7 

30 

May  1 

3° 

3  00 

7 

30 

*" 

1  I 

20 

3  50 

3 

7 

30 

4 

0 

15 

4  45 

4 

7 

30 

5 

00 

5  30 

5 

7 

30 

6 

1 

40 

6 

7 

30 

7 

2 

20 

6  50 

7 

8 

7 

30 

8 

3 

00 

7  30 

7 

30 

9 

3 

30 

8  00 

9 

7 

30 

10 

4 

00 

8  30 

10 
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SPARKS. 

The  Commissioners  ot  the  municip.il  street  railway  at  Guelph, 
Ont.,  are  considering  the  installation  ot  :i  slorajje  battery  plant. 

The  installation  of  two  electric  motors  in  the  waterworks 
P'.imping  station  al  Hull,  Que.,  is  being  considered  by  the  council. 

The  Clinton  Electric  Light  Company,  Clinton,  Ont.,  will  likely 
install  additional  eiiuipmont  this  yt-ar,  iheir  present  machines 
being  overloaded. 

The  Sarnia  Street  K.iilwa)  Company,  Sarnia,  Ont.,  intend 
building  a  new  car  h.un  ihis  spring,  of  red  brick,  32  x  i  15  feet, 
with  JO  feet  walls. 

By  a  vote  ol  146  to  42.  the  ratepayers  of  Edmonton,  N.W.T., 
on  March  31st  last,  endorsed  a  proposition  to  borrow  $50,000 
with  which  to  extend  the  municipal  lighting  plant. 

Messrs.  .McCrackan,  Henderson  &  McDougall,  of  Ottawa,  re. 
present  ihe  Du  Lievre  and  Ottawa  Railway  Company,  which 
purposes  building  a  steam  or  electric  railway  Irom  Ottawa  to 
Buckingham,  and  thence  up  the  Lievre  river. 

The  E.  S.  H.irrison  Company,  of  Winnipeg,  have  been  award- 
ed the  contract  for  the  machinery  to  be  installed  in  the  new 
power  house  for  the  city  of  Regina,  N.W.T.,  to  be  constructed 
this  spring  from  plans  by  John  Gait,  C.  E.,  of  Toronto. 

.\  number  of  Toronto  gentlemen,  including  Messrs.  Joseph 
Kilgour,  Hamilton  Cassels,  R.  S.  Cassels,  and  W.  H.  Langlois, 
with  Mr.  G.  T.  Marks,  of  Port  Arthur,  have  formed  the  Current 
River  Power  Company,  to  develop  a  water  power  situate  in  the 
township  of  Shuniah,  near  Port  Arthur. 

The  concrete  dam  of  the  electric  plant  at  Ragged  Rapids, 
Ont.,  owned  by  the  town  of  Orillia,  gave  way  recently,  and  as  a 
consequence  the  town  was  without  light  or  power.  It  is  believed 
that  the  accident  may  have  been  due  to  quicksand,  which  caused 
considerable  trouble  during  the  construction  ot  the  dam. 

The  Canadian  Light  &  Power  Company  is  seeking  a  charter 
from  the  Quebec  Government.  The  applicants  are  Frederick 
John  Shaw,  mercliant  ;  Frank  Howard  Wilson,  merchant ';  Albert 


Francis  Duclos,  merchant;  Frank  Warburton  Nelles,  agent, 
all  of  Montreal,  and  David  Kemp  Goodfellow,  accountant,  of 
Beauharnois.  The  capital  of  the  company  is  placed  at  $1,000,000, 
and  the  powers  asked  include  authority  to  acquire  and  develop 
water  powers,  distribute  gas,  electricity  or  other  sources  of  l^ght, 
heat,  or  power  and  to  have  the  right  in  the  city  of  Montreal  and 
in  the  counties  of  Laval,  Jacques  Cartier,  Hochelaga,  Laprairie, 
Chateauguay,  Beauharnois,  Vaudreuil,  Soulanges,  Two  Moun- 
tains, and  Argenteuil,  of  access  to,  and  to  establish,,  construct  and 
maintain  under  and  on  the  streets  and  public  roads,  all  pipes, 
poles,  wires,  conduits,  installations  and  necessary  constructions, 
under  the  direction  of  the  municipalities  interested,  with  re- 
sponsibility for  damage-*  therefrom,  and  on  previous  notice  of  one 
month  to  that  effect  to  the  authorities  of  the  municipalities 
in  question.  The  exact  purpose  of  the  company  is  not 
yet  exactly  known,  as  those  interested  state  that  the  time 
is  not  yet  ripe  to  divulge  the  plans  of  the  company. 


NEW  TELEPHONE  LINE 


A  new  copper  metallic  line  has  just  been 

completed  from  Simcoe  to  Port  Rowan.  The 

towns  listed  below  can  now  be  reached  from 
Toronto  at  the  following  rates  : 

Port  Rowan         -  50c. 

St.  Williams    -       -  50c. 

Vittoria       -       -  40c. 


1 

Ol 

I 


iH[  B[[[  i[[[iN[  m  mm 


J 


We  are  the  Originators  of  the  System  of 

CENTRAL  STATION  HEATING 


Electric 
Companies 


In  Large  Cities 

By  instdLlling  our  underground  system  of 
steam  heating  can  pay  their  entire  staLtion  ex- 
penses a.nd  interest  on  the  steam  investment 


More  tha-n  250  such  plaints  in  sviccessfvil  operation. 
CheoLp  coal  takes  the  place  of  the  consvimers'  expensive  anthracite. 
We  controLct  for  the  construction  of  the  steam  matins  complete. 
Our  work  is  the  best.    We  ha^ve  the  only  METER  SYSTEM  in  use. 
Ovir  expa-nsion  devices  a-nd  o\ir  insta^llattion  a^re  the  most  effective. 


WE  ALSO  MANUFACTURE 

Wooden  Wa-ter  Pipe,  Steam  Pipe  CaLsing.  Steam  Traps.  Va.lves, 
Condensation  Meters.  Economizing  Coils.  Separators,  and  a  fvill 
line  of  STEAM  FITTER.S'  SUPPLIES. 

Write  for  PaLnrvphlet  a-nd  Price  List 

AMERICAN  DISTRICT  STEAM  CO 

LOCKPORT,  N.Y. 
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SPARKS. 

Mr.  John  F.  Lash  died  at  his  home  in  Toronto  last  month.  He 
was  for  some  years  and  at  the  time  of  his  death  in  the  employ  of 
the  Bell  Telephone  Company. 

The  Weyburn  Telephone  Company,  of  Weyburn,  N.W.T., 
intend  to  construct  a  line  from  North  Portal  to  Nilestone,  and 
thence  to  Regina  and  Moose  Jaw. 

The  North-American  Telegraph  Company  have  petitioned  for  an 
act  authorizing  an  increase  in  the  capital  stock  and  changing  the 
head  office  from  Kingston  to  Winnipeg. 

The  Calgary  Water  Power  Company,  Limited,  of  Calgary, 
N.W.T.,  has  been  incorporated,  also  the  Alberta  Electrical 
Supply  and  Construction  Company,  Limited. 

The  Bell  Telephone  Company,  in  addition  to  enlarging  their 
central  exchange  in  Winnipeg,  intend  extending  their  long- 
distance lines  in  southern  and  western  Manitoba,  the  extensions 
aggregating  150  miles. 

Incorporation  has  been  granted  to  the  Cold  Air  Electric  Power 


Company,  Montreal,  capital  $20,000,  to  carry  on  the  business  of 
an  electric  light,  heat  and  power  company.  The  directors  include 
B.  Sawyer,  T.  H.  Schwitzer  and  H.  Timmis,  of  Westmount,  Que. 

The  proposal  for  municipal  purchase  of  the  Sherbrooke  Light, 
Heat  &  Power  Company's  plant,  at  an  agreed  price  of  $233,000, 
was  thrown  out  by  the  appeal  to  the  owners  of  real  estate  by  the 
failure  to  obtain  the  necessary  valuation  majority.  A  majority 
of  fifteen  votes  was  obtained,  but  there  was  a  deficiency  of  $169- 
000  of  the  two-thirds  majority  in  valuation  necessary  for  the  pass- 
ing of  the  by-law.  The  City  Council  are  about  to  apply  to  the 
Legislature  of  Quebec  for  an  amendment  to  the  city  charter  pro- 
viding that  all  by-laws  which  need  the  approval  of  the  electors 
who  are  owners  of  real  estate  shall  require  the  approval  of  the 
majority  in  number  but  not  the  mnjority  in  value  of  said  electors. 
It  is  understood  to  be  the  intention  of  the  Council  to  obtain  power 
to  establish  their  own  lighting  station  at  a  point  some  twenty 
miles  outside  the  city,  in  connection  with  a  water  power  pur- 
chased some  time  ago  with  that  object  in  view. 


MCGILL  UNIVERSITY,  MONTREAL. 

Courses  in  Civil,  Mechanical  and  Electrical 
Engineering!  Mining  Engineering  and  Metal- 
lurgy; Chemistry,  Architecture.  Also  full  courses 
in  Arts,  I.aw,  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

The  Registrar. 


Just  Poblished 

MECHANICAL  DRAWING 

Do  you  want  to  thoroughly  master  the  prin" 
ciples  and  practice  of  Drawing  and  Designing  as 
required  in  the  shops  and  drafting  rooms  of  the 
engineering,  machinery,  electrical  and  kindred 
trades?  If  so.  send  for  ROGERS'  DRAWING 
AND  DESIGN,  a  plain,  practical  and  complete 
self-instructor  for  home  study.  506  pages,  610 
illustrations.  Clearly  printed  on  superfine  paper 
and  beautifully  bound  in  black  vellum  cloth, 
with  full  gold  edges.  Price  $3.00,  postpaid. 
The  money  paid  will  be  refunded  if  the  volume 
is  not  found  to  be  satisiactory . 

SPECIAL,  OFFER  :  The  book  will  be  sent, 
postpaid,  to  any  reader  of  the  Electricai 
News  who  sends  to  us  Ji.oo  and  a  written 
promise  to  remit  the  balance  in  two  monthly 
in.stallments. 

Senp  for  SPECIMEN  PAGES  (post  free.) 

TH(0.  IIUDEll  S  CO.,  65  FIFIH  AVENUE,  NEW  YORK. 

Educational  Book  Publishers. 


FOR  SALE 


1-50  K  W.  S.K  C.  Generator,20oo-iooo  voUs,8ooo 
alternations,  will  2}i  K.W.  Exciter  and  Station 
Apparatus  complete. 

1-5  H.P.  S.K.C.  Motor,  8000  Alts., 500  volts, with 
necessary  Translormer  iooo-20oo-'ioo. 

1-  25  K.W.  R.  E.  Co.  Bi-Polar  D.  C.  Dynamo, 
wound  for  110  volts,  with  sliding  base,  pulley, 
brushes,  etc.,  complete. 

2-  12!^  K.W.  N.  E.  Co.  Manchester  Type  Motor, 
wound  for  250  volts,  with  base  and  pulley  com- 
plete. 

The  above  apparatus  is  all  new  and  can  be 
seen  at  the  Hamilton  Electric  Light  &  Cataract 
Power  Co  s.  Catharine  street  station,  Hamilton. 
Will  be  sold  en  bloc  or  separately.  For  prices 
and  terms  address 

THE  VOLTA  ELECTRIC  STORAGE  CO., 
39  James  street  South, 

Hamilton,  Ont. 
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EFFICIENT 


ECONOMICAL 


"Shaivmut"  Tested  Fuse  Wire  and  Linhs 
"Shawmut"  Enclosed  Indicating  Fuses 
"Shawmut"  Junction  and  Outlet  Boxes 
"Shawmut"  Flexible  Rail  Bonds 
"Shawmut"  and  "Monadnoch"  Switches 
"Chase"    Nipples   and   Flexible  Conduit 
Couplings 


"Boston"  Cable  Hangers 
"Cushing"  Theatre  Switchboard^ 
"Gushing"  Stage  Lighting  Appliances 
Switchboards  and  Panel  Boards 
Electrical  Repairing 


LIUI6  Glani 
D0UDI6  TurDine 

HORIZONTAL  AND  VERTICAL. 

Made  in  44  sizes,  from  4  inches  to  60 
inches  diameter,  in  either  iron  scroll  case 
(see  cut)  or  in  flume  case. 

Complete  stock  of  turbines  on  hand  to 
insure  prompt  shipment. 

Machine  dressed  gearing  a  specialty. 

Turbine  catalogue  or  gear  list  mailed 
on  application. 

Correspondence  solicited. 

J.  G.  WILSON  &  GO. 

Glenora,  Ont. 


SADLER      HA  WORTH 


TAN  NEKS  AXr 
MANUFACTURES  OF 


Oak  Leather  Belting 

Iry  our  "CROWN  BRAND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 


Cor.  William  and  Seigneurs  Streets,  MONTREAL. 
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Cirinilars  No.  1077  and  107S,  issued  by  ihe  Westinghouse 
Electric  &  Maiuifactiirini;'  Company,  refer  to  "Type  L  Motors" 
and  "  i\o.  1)1  Single  Phase  Uailway  Motor  and  Car  Equipment  ' 
I  espei'tively. 

The  New  Motor  iMilloiin,  Xo.  35,  ot  tlie  Northern  Electrical 
Manu(actiirinj»  Company,  Madison,  Wis.,  is  of  interest  to  elec- 
trical men.  It  points  out  the  many  advantatjes  of  the  multipolar 
motor  in  general  and  the  many  peculiar  advan'ages  of  the  "North- 
ern" motor  as  manufaclured  by  them. 

The  first  number  of  the  "Clarkson  Bulletin,"  issued  by  the 
Thomas  S.  Clarkson  Memorial  School  ot  Technology,  has  come 
to  band.  The  feature  of  Ihe  issue  is  an  address  on  "The  Success 
of  the  Educated  Man"  by  Frederick  A.  C.  Parrine,  D.  Sc.,  presi- 
dent of  the  Stanley  Electric  Manufacturing  Company. 

The  Canadian  General  Electric  Company  have  issued  a  neat 
folder  enliil>-d  "An  Economical  Method  of  Bonding  Track".  \^ 
illustrates  and  describes  the  steel  and  copper  caps  intended  for 
use  with  ordinary  copper  wire  for  bonding  track.  They  are 
claimed  to  be  cheaper  and  can  be  ajiplied  at  much  less  expense, 
a  hammer  being  the  only  tool  required  for  installing  them  after 
the  rails  have  been  drilled. 

The  first  two  nnmbers  of  The  Electrical  Magazine,  of  London, 
England,  hnve  reached  our  desk.  The  journal  is  a  splendid  ex- 
ample of  high-class  technical  literature,  Ihe  illustrations  being 
much  superior  to  what  is  found  in  many  of  the  British  magazines. 
It  contains  many  condensed  articles  which  are  a  great  time  saver 
to  the  busy  electrical  engineer,  manufacturer  or  student.  It  is 
edited  by  Theo.  Feilden  and  issued  monthly  by  the  Electrical 
Publishing  Company,  Limited,  4  Southampton  Row,  Holborn, 
London,  W.  C,  the  subscription  price  being  10s.  6d.  within  the 
United  Kingdom. 

The  firm  of  Carse  &  Metcalfe,  electricians,  Victoria,  B.C.,  has 
bqen  dissolved. 


tJnited  States  Steel  Products  Export  Co. 

Battery  Park  Building,  NEW  YORK 
Rails  and  Special  Work  For  Electrical  Railways 

COPPER  RAIL  BONDS  With  Hollow  or  Solid  Terminals 

Applied  With  Steel  Drift  Pin  or  Screw  Compressor. 

Rubber  and  Paper  Insulated  Wires  and  Cables. 
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SWITCHES 

AND  OTHER  ELECTRICAL  SPECIALTIES 
TRUMBULL  ELECTRICAL  MFG.  CO. 

AAain  Office  and  Factory  ■  PLAINVILLE,  CONN. 

Complete  stock  carried  at  our  New  York  Office,  136  I,iberty  St. 


THE  1905  EDITION 

STANDARD  WIRING 

rOR  EliECTRIC  LIGHT  AND  POWER 
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By  the   Fire   Underwriters  of  the   United  Slates. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  ail  the  necessary  Tables,  Rules,  F"ormiilas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 
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SPARKS. 

The  rights  of  Edward  Spencer  Jenison  to  the  water  power  ot 
the  Kakabeka  Falls  and  Ecarte  Rapids  have  been  restored  to  him 
by  the  private  bills  committee  of  the  Ontario  Legislature.  The 
bill  was  passed  on  a  vote  of  26  to  6. 

The  Miller  Tanning  Extract  Company,  of  Millerton,  N.  B., 
have  installed  an  electric  plant  for  lighting  their  factory.  It  is 
said  that  local  capitalists  are  considering  the  mstallalion  ot 
a  plant  to  light  the  village  of  Millerton. 

The  DeWilt  Electric  Company,  Limited,  of  Truro,  N.S.,  have 
been  awarded  the  contract  for  the  construction  of  a  telegraph 


line  for  the  Halifax  &  Southwestern  Railway  Company  from 
Halifax  to  Mahone  and  from  Bridgewater  to  Liverpool,  a  distance 
01  100  m  iles.     The  work  will  likelv  be  commenced  about  May 

I  St. 

Napoleon  Lemay,  an  employee  of  the  Shawinigan  Water  & 
Power  Company,  was  killed  in  Montreal  recently  by  an  electric 
shock  while  at  work  in  the  power  house  of  the  company  at  the 
corner  of  Orleans  avenue  and  Ontario  street.  He  came  in  con- 
tact with  a  live  wire  and,  according  to  the  evidence  submitted 
at  the  inquest,  must  have  received  about  45,000  volts.  The  jury 
brought  in  a  verdict  of  "no  crime"  on  the  part  of  the  company. 


SPECIFY 


TRADE 
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BRADSTREET'S 

Capital  and  Surplus,  $1,500,000. 

Offices  Throughout  the  Civilized 
World. 

Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  Citv.U.S.A. 

THE  BRADSTREET  COMPANY  gathers  inf.jt- 
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'roUing  circumstances  of  every  seeker  of  mercantile 
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verifying  and  promulgating  information,  no  efJort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  judiciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  or 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 

Offices  IN  Canada:  Halifax  N.S.  Hamilton,  Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;  3t.  John,  N.  B.  Toronto,  Ont.  Vancouver, 
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THOS.  SONNE,  Sr., 

1  DYNAMO  COVERS,  Cents  and  Tarpaulins 
a  I  sizes,  Oil  Skin  Clothing  and  Canvas 
Covers,  Mopes,  Twines,  &c» 

193  Commissioners  Street, 

MONTR.EAL 

21  Bleuru,     ^-  ^-  ^^i^^un 
MONTREAL,    m.  de  villers 

ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY. 


MOTORS 

Bi-polar 
Multipolar 
Direct  Connected 


JJYNAMOS 
Power 
Lighting 
Depositing 


Armatures  Re-wound'. 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON  mmi  liSIRM  GO. 

Wauerly  Park,  NEWARK,  N.J.,  U.S.A. 

New  York  Office  :  74  Cortlandt  Street. 

Berlin  ;  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 
London  :  Elliott  Bros.,  Century  Works,  Lewisham. 

Paris,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 

WESTON  STANDARD  PORTABLE 
Direct-Readings 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


.    „  ,  Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 

Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsMrpassed  in  point 
meter — for  bridge  Work.  of  extreme  accuracy  and  lowest  consumption  of  energy- 


THE 

Socmson 
T\irbine 

For  aLlil  Settings 
a-rvd  for  all  Heads 

Guaranteed  to  give  greater  efficiency  and  more  power  than  any  other  wheel  of  the  same  diameter. 
Unexcelled    for  use    in   Electric    Lighting  and    Power  Plants.      Send    for    full  information. 


The  Wm.  Hamilton  Mfg.  Co.,  Limited, 


Peterborough,  Ont. 


Xll. 


THE  CANADIAN  ELECTRICAL  NEWS 


April,  1904 


SPARKS. 

The  Miinicipalilv  of  Nortli  \  aiii-oiiver,  B.C.,  will  probably  in- 
slall  an  eli-clric  Vxghl  plant. 

The  llamilton  Cataract  Power,  Light  &  Traction  Company 
have  just  taken  tenders  on  the  construction  of  an  enlargement  of 
their  hydraulic  system. 

The  parties  behind  the  proposed  electric  railway  Irom  Branl- 
ford  to  Hamilton  are  Messrs.  S.  R.  Ickes,  \V.  R.  Turnbull,  C.  H. 
Waterous,  H.  M.  Powell,  of  Brantford,  and  J.  G.  Wallace,  of 
\Voodsti->ek.    The  proposed  capital  stock  is  $500,000. 


The  Bell  Tflephone  Company  have  made  an  amended  offer  for 
a  telephone  franchise  to  the  city  of  Ottawa.  The  company 
agrees  to  supply  business  'phones  for  $45  per  year  and  residental 
phones  for  $25  if  four  patrons  use  the  same  wire — otherwise  it 
will  be  $25.  They  will  pay  the  city  $2,500  a  year,  and  also 
$1,500  they  would  have  paid  had  their  exclusive  franchise  not 
expired  a  year  ago.  If  an  Act  of  Parliament  be  passed  requiring 
that  the  wires  of  the  company  be  placed  underground,  the  com- 
pany is  willing  that  the  proposed  agreement  shall  not  exempt  the 
company  from  the  operation  of  such  enactment. 


FOR  _§f\LE) 

Ball  Electiic  Ivight  Plant,  with  connecting 
wires  complete,  sixteen  arc  lamps  and  globes, 
all  in  perfect  working  order.  Will  be  sold  cheap 
if  disposed  of  quickly.  Mapi.e  I.kap  Woollen 
Mills  Co  .  I.ld.,  Toronto,  Ont. 


TELEPHONES 


ARC  LAMPS 

Special  Patent  Improvements 


BeriinEiecriGGo. 

Manufacturing  and  Contracting 

Electrical  Eng^ineers 
BERLIN,  ONT. 


TENDERS  WANTED 


I A  Weekly  Journal  of  advance  informa- 
tion  and  public  works.  f^^^ 
The    recognized   medium   for  auvertise- 
ments  tor  Tenders. 


iCANADIAN  CONTRACT  RECORD 

.     TORONTO.  . 


THE,  gre.ate:st 

responsibility  resting  upon  our  manu- 
facturers and  power  users  in  Canada  is 
that  in  connection  with  their  Steam 
Plants.  The  Boiler  Room  is  the  place 
where  precaution  is  taken. 
The  largest  Steam  Users  regard  the 
assistance  of  a  responsible  Company  a 
necessity  in  order  to  provide  protection 
and  to  insure  a  safe  and  economical 
maintenance  of  their   Steam  Plants. 

The  Canadian  Casualty 
6  Boiler  Insurance  Co. 

22  AdeUlde  Street  E.,  TORONTO 

are  specialists  in  Boiler  Inspection. 
Consulting  Engineers.  We  can  save 
you  money.    Write  us. 

TtLEPHONC   MAIN  40S1 

A.  G.  C.  DINNICK,  Managing  Director 


ArmaLtvires  R.ewound  and 

GeneroLl  ElectricoLl  Rep^Lirs 


J.  A.  L.  ELLACOTT, 


ELECTRICIAN  AIND  /WACMIINIST 

Office  and  Works,  156-162  Bank  St.,  Ottawa 


Full  Line  of  Electrical  Supplies 


INTERNATIONAL  BOILER  COMPOUND. 

Removes  and  preveats  scale  formation  in  Boilers. 
Increases  capacity  of  Boiler  and  saves  fuel  and  repairs. 
THE  BEST  COMPOUND  IN  USE. 
For  particulars  address  :  . 

InternationaLl  Boiler  Compound  Co., 

47  Ma^rket  St.,  ChlcaLgo. 

4®"Goods  sent  subject  to  trial. 


Long  DistaLrvce  Telephone  Na^ln  4118 


VoltaL  Electric  R-epaLir  Works 

ELECTRICAL  REPAIRS  of  all  kinds 
REPAIRED  AND  RECONSTRUCTED 


D.  McGregor  johnston. 

Proprietor. 


86  Adelaide  Street  West, 

TORONTO 


ENGINEERS  who  follow  the 
constant  development  in  Cir- 
cuit Breaker  practice  will 
remember  that  there  is  not  on  the 
market  to-day  a  single  important 
type  ot  Circuit  Breaker  which  did 
not  originate  with  the  Cutter  Co. 
We  are  specialists  in  this  line  and 
would  be  glad  to  give  information 
and  quote  prices. 

THE  CUTTER  CO. 

Philadelphia,  U.  S.  A. 

Circuit  Breaker  Engineers  and 
Sole  Agents  for 

KEYSTONE  MEASURING 
INSTRUMENTS 


RECENTLY  PUBLISHED- 


T'HE  Gf\Nf\Dlf^N  Hf^ND-BOOK 
OF  STEf\M  f\ND  BLEGTRIGITY 


170  Pages,  Illustrated 


BY  WILLIAM  THOMPSON 


In  Strong  Clolli  Binding 


I  HE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

TI16  G.  H.  Mortimer  Publistiina  Gompanu,  o!  Toronto,  Limited 

TORONTO,  -  CANADA 

Send  for  Table  of  Contents 


April,  1904 


THE  CAINADIA^  ELECTRICAL  MEWS 


xiii. 


SPARKS.  have  been  awarded  the  contract  for  transmission  circuits  for  the 

The  Kent  Electric  Company,  Limited,  capital  $20,000,  has  liRhting  of  the  Welland  Canal, 

been  incorporated  by  the  New  Brunswick  Government.  Mr.  Joseph  Barrett  has  applied  to  the  York  Township  Council 

Mr.  C.  E.  Shedrick,  Sherbrooke,  Que.,  has  recently  increased  for  permission  to  construct  a  transmission  line  along  the  high- 

his  facilities  for  the  manufacture  of  electrical  instruments.  ways  in  that  township  for  the  purpose  of  transmitting  electric 

The  Northern  Aluminum  Company,  of  Shawinigan  Falls,  Que.,  power  from  Erindale,  on  the  Credit  river,  to  Toronto. 


Th8  FIRSTBRQOK  BOX  CO.,  Limited 

King  St.  East,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BUOGKS 

AND  CROSS-ARMS 


WRITE  FOR  PARTICULARS. 


MANGANESE 

Anti-Friction  Metal 

Cannot  be  surpassed .  as  a  Babbitt 
Metal.    Every  ounce  guaranteed. 

Syracvise  Smelting 
Works 


Montreal 


New  York 


Seattle 


TRADE  WITH  ENOLflND 

Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  166  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
rluding  postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  ihe  rules. 


Please  mention  the  Canadian  Electrical 
News  when  corresponding  wiih 
advertisers. 


r 

! 

i 


^R'=T=J=T=t=T=^F'=I=J^ 


The  Local 
Hardware  Man 


Is  one  of  the  first  to  know  of 

r-  D. 


contemplated  building  ope 
ations.  His  favor,  his  "O.  K. " 
is  worth  having.  Talk  up 
your  goods  to  him  through 

HARDWARE  AND  METAL 

Goes  everywhere  in 
'"Canada  weekly.  .  . 

THE  MacLEAN  PUBLISHING  CO., 
LIMITED 


Montreal 


WiimipeK 


'I'oronlo 


THOMAS' 

HIGH  GRADE  PORGELAIN  FOR  ELEGTRICAL  PURPOSES 

INCLUDING 

HIGH  VOLTAGE  INSULATORS  (Zm) 

Special  Designs,  Insulator  Cleats  and  Tubes. 

The  R.  THOMAS  &  SONS  CO. 


Main  Officr: 
East  L,iverpjol,  Ohio 


East  1,iverpool,  Ohio 


F  iCTORIES  : 


Sales  oppice: 
39-41  Cortlandt  Street,  New  York 

Lisbon,  Ohio 


ISOLATED 
PLANTS 


Combined  Lighting  ]  ^^aig  Street, 
and  Stea-m  HeaLtirvg. 


ELECTRICAL  ENGINEERS 
AND  CONTRACTORS. 


MONTREAL 


ALUMINUM 

ELECTRICAL    COND  UCTORS 


FOR 


RAILWAY  FEEDERS  and 
TRANS3IISSION  LINES.  .  . 

INGOTS,    SHEETS,   WIRE,   TUBING,  CASTINGS 

Prices  with  full  information  on  application. 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 


TELEPHONES 


We  manuf  icture  TELEPHONES  for  all  hinds  of  service; 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument,  perfect  in 
construction  and  design,  with  no  exposed  contac's  or 
wires,  and  has  many  other  points  of  aduantagc. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  d  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  N.  6. 
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The  «^uebec  Electric  Company,  a  new  concern,  has  opened  an 
ollice  at  1^7  St.  John  sireei,  Quebec,  under  tlie  management  of 
Mr.  J.  D.  Ryan,  lale  of  the  Crescent  Electric  Company,  Monl- 
■  eal. 

The  Preston  and  Berlin  Street  Railway  Company  has  been 
j^iven  power  to  extend  their  electric  railway  to  the  town  of  Waler- 
lv>o  and  to  construct  and  operate  works  for  the  production  and 
distribution  of  electric  power. 

.Mr.  R.  S.  Kelsch,  consulting  engineer  of  Montreal,  has 
iU">igned  and  is  installing  a  municipal  lighting  plant  for  the 
corporation  of  Pictou,  N.S.  There  is  said  to  be  an  opening  for 
a  good  wiring'  contractor  to  locale  there,  as  a  great  many  of  the 
owners  of  residences,  hotels,  stores,  etc.,  have  signified  their 
intention  to  use  the  light.  Up  to  the  present  time  there  has  been 
no  one  in  the  town  to  do  this  interior  work. 

Mr.  Ishani  Randolph  has  declared  lha(  there  is  240,000  horse 
power  awailng  development  in  the  falls  and  rapids  of  the  Win- 
nipeg river  exclusive  of  the  development  now  being  carried  on  by 
the  Winnipeg  General  Power  Company  at  Lac  du  Bonnet,  which 
is  expected  to  produce  50,000  horse  power.  The  present  con- 
sumption of  power  in  Winnipeg  is  estimated  at  15,000  horse 
power. 


Glarkson  School  ot  TeGhnoioou  ^'^"^  %olsiam°l%':'"''"^^' 

Courses  leading  to  degrees  of  Bachelor  of  Science  in  Civil, 
Electrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theorj'  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tuition  moderate. 

WM.  S.  ALDRICH,  Director 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  wheie  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
.Tpparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  GO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  al' 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  The 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  h 'nest  possible  lime.  Telephone  Main  3149. 


Electric  Light  Plant  For  Sale 

DvDainos  and  whole  plant  modern  and  paying 
well  Capable  of  large  increase  of  busine.'^s. 
Liberal  terms  to  party  with  say  Jco.oco  cash. 
Address  Box  43.  Canadian  Electrical  New.s. 


Young  man  (25)  at  present  manager  of  power, 
lighting  and  waterworks  plant, wishes  to  change 
locality.  Would  like  supervision  of  small  plant 
or  chance  to  get  in  on  station  construction  work. 
.\ddress  "Superintendent,"  care  of  Canadian 
Electrical  Ni-ws,  Toronto 


POSITION  WANTED 

By  Klectrical  Engineer,  college  graduate. 
Experience  :  2  years  construction  work,  2  years 
draughting,  2  years  designing,  estimating  and 
supervision  of  central  station  work.  Experienc- 
ed in  handling  men.  Willing  to  go  anywhere, 
Ai  references.  Addiess  "  Graduate,"  care  of 
this  paper. 


CANADIAN  ASSOCIATION  OF  STATION- 
ARY ENGINEERS 

HEAD  0FFI3E,  TORONTO 
Would  be  pleased  to  extend  their  us  fulness  br 
forming  new  branches  in  any  district,  town  oy 
city  in  Canada  where  seven  or  more  members 
would  be  willing  to  join.  Object  ;  Mutual  edu- 
cation and  the  building  up  of  engineers  in  all 
branches  of  the  work.  Write  for  information. 
-Address  all  communications  to 

W.  INGLES,  Executive  Secretary, 

554  Bloor  West,  Toronto. 


THE  ROSSENDftLE 
BELTING  GOMPftNY 

LIMITED 

Of  Manchester,  England. 


Sole  Makers  and  Patentees  of  the  celebrated 

M.A.Y.  Solid  Woven,  Anti- 
Frietion   Edged  Belting. 

Sole  Agents  for  Canada  for  the 

JACKSON  PATENT  BELT  FASTENERS 

The  only  British  firm  having 
a  Branch  in  the  Dominion  in 
direct  connection  with  the 
manufactory.     :    :    :    :    :  : 

59-63  Front  Street  E.,  TORONTO 


LtCCNBCC  or  THC 

wHfTneir  eLCCTttieiHtTmiiiurr 

COM^AMrt  PATIirTt 
If)  CANADA. 


Pays  For  Itself  j 


A  Mumford  Standard  internally  fired  boiler 
requires  from  10  to  25  per  cent,  less  fuel  than 
a  return  tubular  boiler. 

A  saving  of  only  10  per  cent,  will  cover 
the  cost  of  the  boiler  in  five  or  six  years. 

A  Mumford  boiler  will  therefore  pay  for 
itself  several  times  during  its  lifetime. 

ROBB  ENGINEERING  CO.,  Limited, 


Agents  : 


Amherst,  N.  S. 

William  McKay,  320  Cssington  Avenue,  Toronto. 
Watson  Jack  &  Company,  7  St.  Helen  St.,  Montreal. 
J.  F.  Porter,  355  Carlton  Street,  Winnipejj. 
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^THE  OTIS^ 

TDBDLAR  FEED  WATER  HEATER 


Oil  Separator  and  Purifier 


is  not  an  experiment  but  a  tried  and  tested 
appliance  that  the  makers  are  not  afraid  to 


EXHAUST  I  INLET    EXHAUST  1  OUTLET 


GUARANTEE 

1  o  heat  the  feed  water  to  the  boihn^  point 
(210  or  2  I  2  degrees)  with  the  exhaust  steam 
without  causing  any  back  pressure,  also  to  ex- 
tract the  oil  from  the  exhaust,  so  that  the  ex- 
haust steam  after  being  passed  through  the 
heater  can  be  used  for  heating  purposes,  and 
the  water  of  condensation  for  the  heating  sys- 
tem be  returned  to  the  boiler  without  the  addi- 
tional expense  of  an  eliminator.         -  " 

■^^^ 

We  are  so  sure  of  the  OTIS  that  we 
agree  to  pay  all  cost  of  a  trial — freight,  cartage, 
piping,  etc.,  if  it  fails  to  do  all  we  claim  for  it. 

Catalogue  and  Prices  at  Your  Service. 


The  Stewart  Heater  Go 


300  Ea.st  Deleva-n  Ave., 

BUFFALO.  N.  Y. 
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rho  Wliinipoj;  Kloclric  Company,  oi'  Wliinlpejf,  Man.,  has  been 
dissolved  and  the  business  will  be  continued  by  Mr.  L.  E.  Dye. 

The  Ontario  Government  has  just  taken  tenders  for  boiler  and 
steam  heatinp  plant  and  electric  wiring'  of  the  chemistry,  mining-, 


and  milling  buildings  of  the  School  of  Practical  Science,  Toronto. 

The  new  electric  power  plant  of  the  Canadian  Pacific  Railway 
at  Fort  William,  Ont.,  is  about  completed,  the  work  having  been 
done  under  the  superintendence  of  Mr.  C.  H.  HInes,  electrical 
engineer. 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 

SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

134  UPPER  THAMES  ST., 

LONDON,  ENG. 


Miijjnet  KoiRiiifcs,  Slalw,  Bars 
In  the  Kotigh  and  Machined. 


MILD  STEEL  CASTINGS  FOR  MAGNETS 

MAGNET  STEEL  FOR  PERMANENT  MAGMETS. 

Sole  Reoresenratives  for  Canada  '■ 


TURNER  BROS., 

Telegraphic  Address,  'Sheetiron',  I/)Ndon. 
Lieber's  Code  used. 


Established  1870. 


Plain  and  Slotted 
Disss. 


BRIGHT  CHAKCOAL   IRON  RODS 

Peacock  Brothers,  Canada  Lite  Buildings,  Montreal. 


= Electrical  Novelties= 

ARE  YOU  INTERESTED? 

(  •  If  SO,  send  for  our  No.  20  Novelty  Catalogue  iust  issued. 

Mailed  to  any  address  on  receipt  of  post  card. 
We  want  bright  agents  in  every  place.     Big  commissions. 
Write  to-day. 

^A>e  Sawyer  Electric  Con\pa.ny 

10,  12  and  14  BEAVER  HALL  HILL,  MONTREAL. 


THE  McEWEN  '"™^''ff,¥ 


sizes 
Ready  for 

Immediate 
Shipment 

•  3>I4 

10x10 

0XIO 

8x7 

7x7 
7x6 


AUTOMATIC 


In  Single  and  Compound  Units. 

NO  BE.TTBR  HIGH  SP&BD  BNGINE.  BUILT 


WATEROaS.  BRANTFORD.  CANADA 
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Westinghouse 

Type  D  Oil  Switches 

Built  in  sizes  \ip  to  1»000  Amperes  a^nd  2,500  Volts 
Single  a^nd  Dovible  TKrow 
In  Two,  Three  ©Lrvd  Four  Pole  Combinations 
For  SwitcKboa-rd  and  Wadl  Mounting 


Their  compact  design,  the 
ease  of  connecting  and  discon- 
necting, the  thorough  insula^- 
tion.  of  connections,  a^nd  the 
facility  with  which  the  interior 
maty  be  inspected,  give  them 
aL  sxjperior  a^daptability  for 
\ise  vinder  va^ried  conditions. 


Three  Pole  Double  TKrow  for 
Wall  or  Post  Movinting. 


Three  Pole  Double 
Throw  for  Switchboard 
Rear  View,  Tank 
Lowered. 


Three  Pole  Double  Throw 
For  Wall  or  Post  Mounting 
TaLFvk  Lowered. 


Front  View 
Switchboard  Mou  ting 


Fou  r  Pole,  Single  Throw,  for  Switch boa.rd 
Rea>.r  View,  Ta^nk  Lowered. 


No  BoLre  Conductors  Outside  of  Oil 

Canadian  Westinghouse  Co.,  Li 

Genera^l  Offices  and  Works,  HaLmilton.  Onta.rio 


mited 


For  Pa.rttc\ilars  Address  Nearest  Office 


Lawlor  BIdg.,  King  a-nd  Y  onge  Streets, 

Toronto 

633  Ha^stings  Street 

Vancouver 


Liverpool  &,  London  S,  Globe  BIdg 

Hamilton  Montreal 

134  GraLnville  Street 

Ha^lifaLX 
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TELEPHONES 


Milde  MicrDphane 

,  The  best  TRAfiSMMTER 
infhEWorlri. 

QUEBEC  AGENTS 
/■or  the 


Switch-Boards  and  Annunciators  f 

FIRE  ALARM  APPARATUS  and  k 
TELEGRAPH  INSTRUMENTS  ® 


'  Nessphones,'  Montreal 

732  Dopehestep  St. 
MONTRBf\L 

Telephone  Main  iioo. 


Electrical  Supplies  of  all  kinds. 


MANGANESE  t^l't^l 

Fluor  Spar,  Witherite, 
Granulated  Battery  Sal 

Ammoniac  °^e"ofe;ed'by 

OTTO  MINNER  &  CO., 

Arnstadt,  Germany. 


/Wontreal 


FRXE  AnnRFSs      U  ^  J2.      f^t^       103  Monedrvock  BIdg., 

SAMPLE         ADDRESS      riMrC  I       OL      \^\Jm^  CHICAGO 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating-  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


Saves  Patience  and  Avoids  Profanity 


OUR  "EXTRA"  BRAND 


mo.;;e«.  {      J.  G.  MgLAtREN  BELTING  GO. 


TORONTO 
VANCOUVER 


THE  ELECTRICAL  CONSTRUCTION 

Company  of  Canada,  Limited. 

32-40  Dundas  Street,  London,  Can.— Phone  1103. 

DYNAMOS 


Perfection 
Type 


MOTORS 


Multipolar  or 

Bipolar,  Direct 
Connected  or  Belted. 
High  efficiency.    Designed  for  any  required  speed  or  voyage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 

Estimates  cheerfully  given.     Descriptive   matter  furnished  on 
^  pplication. 


Canadian  tested  and  guaranteed. 
Cheaper  and  bettei  than  any  other  wire 


on  the  market. 


CANADA  METAL  CO., 

William  Street.  TORONTO,  ONT. 
Also  Babbitt  and  Batter}-  Zincs. 
Price  list  on  application. 
Wholesale  onlv. 


CANADIAN 


Electrical  News 

AND  EnQINEERINQ  JOURNAL 


FOURTEENTH  YEAR. 
NO.  5. 


TORONTO  AND   MONTREAL,  MAY,  1904 


PRICE  lo  CENTS 
$i.oo  Per  Year. 


TUG 


Ei66i;ri6 

Co.,  Limlied 

TORONTO 


Our  Generators 
are  always  strictly 
up-to-date.  Their 
efficiency  over  other 
types  will  pay  your 
dividends. 


TKree  Phase  500  H.P.  R.evoIvir\g  Field  Alternator  for  "  Kope  Drive  " 


FAN  MOTORS  1904 

All  Standard  Types  and  Sizes 

We  have  added  to  our  line  this  Season  a  Convertible  Fan 
Motor.  This  may  be  used  either  as  a  Swivel  and  Trunnion  Desk 
Fan  or  as  a  Wall  Bracket  Motor.  Our  Catalogue  describes  it. 


CEILING  FANS  1904 


For  Direct  or  Alternating 
Current  Circviits 


A  Complete  Stock  of  both  now  on  Hand. 

If  you  have  not  received  a  copy  of  our  Fan  Motor 
Catalogue  another  one  will  be  promptly  mailed  on  appli- 
cation. 


^^ADIAN  ^^ERAL  pLECTRIC 

LIMITED. 

Head  Office     -     -  XOnOMTO 


Branch  Offices 


310NTREAL 

WrNNTPEd 


HALIFAX 

VAXCOV  VKR 


OTTA  WA 

liOSSLAXn 
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 CHARLES  BRANDEIS  — 

A.  M.  Can.  Sik.  C  K.,  A.  M  Anier.  Inst  K.  E. 
Mem.  Anier  Klectro-Cheiuicnl  Soo.,  Ktc. 

L" O N S L'  1 .  r I \ K Mil N K K K 

Estimates.  Plans  and  Supervision  of  Hydraulic 
ami  Steam-Electric  Light,  Power  and  Kailroad 
Plants.  S}>ecifications,  Reports,  Switchboard 
Designs,  cfomplete  I'nctory  In.stallations,  Elec- 
tric Equipment  of  Mines  lind  Electro-Chemical 
Plants 

L^ng  Distance  Telephone  Main  3J-6. 
Cable  Address  :  Brnndeis- Montreal. 

W.  V.  Code,  I'niv-Edition. 
Liverpool       Lond  m  Mi^VTRK  M 

.S:  Olobe   Building,  '^"^'-^  '  Kt-Vl. 


WALLACE  C.  JOHNSON 

M»-p.  Am.  Svv.  C.V:      Mt-m.  Am.  Soc.  M.K. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

17»4  None  D.U11C  Street,  MONTREAL,  P.  Q  , 

md  NIAGARA  FALLS,  N.Y. 

rTsTkelsch 

Gonsultlnfl  Engineer 

XiODg  Distance  "Phone  Office  and  Residence. 

Cable  .\ddress  "Kelsch" 

38  Victoria  Square,  Montreal 
Late  General  Superintendent  and  Engineer  of  the 
Lactaine  Rapids  Hydraulic  &  Land  Co. ,  Ltd. 

Mem.  Am.  Inst.  E.  E.  Mem.  Can.  So.  C.  E. 

Design  and  Construction  of  Transmissions. 
Lighting  and  Power  Plants  of  every  description. 
rndergTound  S>  stems,  Conduits,  Estimates,  Re- 
ports and  Arbitrations.    20  years  practical  exper- 


ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.   Electric  Railways,  Lighting 
and  Power  Systems. 
Arbitrations,  Reports,  Etc., 

ST.  FRANCOIS  XiVIBR  sr.   -  MONTREAL 

T.  T.  SIMPSON 

A.  M.  Amer.  Inst  E.  E.. 

Consvilting  Engineer 

Long  Distance  Phone  Ottawa  1388. 
Design  and  Construction  of  Lighting 
and  Power  Plants  of  every  desc-iption. 
Long  Distance  Power  Transmission.  Re- 
ports, Estimates,  Tests,  Specifications. 

OTTftWft,  DESGHENES 

55  Sparks  St  QUE. 

MANGANESE 

Anti-Friction  Metal 

Cannot  be  surpas.sed  as  a  Babbitt 
Metal.    Every  ounce  guaranteed. 

Syra-cvise  Smelting 
Works 


K.  N.  Phili.u's,  President. 


Geo.  H.  Olney  2nd,  Secretary-Trea.surer. 


TORONTO 


MONTR&flb 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 

iiiiiiY,  mm  m  mm  mi 

Rubber.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory:    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


DYNAMOS  \  MOTORS 

New  or  Second  -  Hand,  For  Sale 

Especially  equipped  for  repairs  to   Electrical  Apparatus  of  all  kinds. 

ELECTR.IC  REPAIR  &  CONTRACTING  CO. 

617  (SL  619  Lagauchetiere  Street    -  MONTREAL 

International  Time  Recording  Compa^ny. 

manufacturers  of 

TI/AE  CARD  SYSTEmS 

FOG ARTY  BROS. 

ELECTRICAL   ENGINEERS  AND  CONTRACTORS. 
Quebec  Agents.  118  St.  James  Street,  MONTBEAL 

LORD  KELVIN'S  PATENTS 


Sole  Makers 


urn  I  Mil  Willt,  LID.' 


Montreal 


New  York 


Seattle 


18  Cambridge  St.,  Glasgow 
66  Victoria  St.,  London 

Awarded  Grand  Prix,  Paris,  1900. 

Ammeters  Indicating 
Voltmeters  Recording 
Wattmeters  Portable 

Standard  Balances  and  Electrostatic  Voltmeters 

Resistance  Boxes,    Galvanometers,  Electrometers. 

6"  scale  (Insulation     "1    an<j  kinds  of 

Electrostatic  Voltmeter  Testing  Sets  for    -{Conductivity^    i-^Qtin^  4„.,=.of„- 

10"  scale.  Dial  Type,  also  made  'I  Rail  Bond      J    Testing  Apparatus. 


STUART-HOWLAND  COMPANY 

MANUFACTURERS  OF-— ^^^^^ 

The  Most  Symmetrical  and  Substantial  Line  of 

Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 

Also  Dealers  in  Everything  Electrical.    Largest  and'^Most  Complete  Line  in  the  East. 

Carva.dia.n  Branch :  261-287  Devonshire  flO^TTOIV 

52  Adela^ide  St.  W..  TORONTO  4-5  WitKrop  Sq.    *-»V^VJ  K  V^l^ 
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McCormick 
Tvirbines 

4,000  H.  P.,  72  ft.  head,  arranged  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Five 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inches  for  their  plant  at  Mechanicsville,  N.  Y. 


S.  Morgan  Smith  Company,  York,  p.,u.s./v. 

176  FEDERAL  STREET,  BOSTON,  MASS. 

Write  tor  cataloflue  it  contGmplalina  purcHase  ot  Turbine.^ 


WIRES  AND  CABLES 

OB"  BVBIinr  I5ESOKIE>TI03sr  B'om 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


MONTREAL 


"RHODES  MOTORS" 

DIRECT  CURRENT 

R  E  TYPE.    I  h.  p.  to  60  h.  p.     Standard  or  any  Speeds.    MOTORS  for 
SPECIAL  DUTY  built  to  ANY  SPECIFICATION. 


D/y  7  Days 

(F.  O.  B.  ENGLISH  POR.T.) 


ALTERNATING  CURRENT 

RSTYPE.  Single  and  Polyphase.  SQUIRREL  CAGE  ROTOR  TYPE.  Up  to  5  h.p. 
R,  H  TYPE.   Single  and  Polyphase.  Hand-wound  Rotor  with  Slip  Rings.  From 
3  h.  p.  upwards. 

R  F  TYPE.    Single-phase  only.    Special  Single-phase  Motor,  suitable  for  starting 
with  heavy  starting  torque,  having  small  current  consumption. 


Pa.rticulars  on  application  to  the 


RHODES  ELECTRICAL  MFC.  CO.,  LIMITED 

70  &  7t,  Bishopsgatc  Street  Within,  LONDON,  E.G. 


Telegraphic  Address  :  RHODIQUK  l.ONDON 
Telephone  :  9130  Uondon  Wai.i,. 


Works:  BRADFORD 
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ELECTRICAL  MATTERS  AT  THE  ANCIENT 
CAPITAL. 

The  competition  tor  the  siipply  of  power  in  the  city 
of  (,}uebec  is  showing  signs  of  great  activity  and 
attracting  no  little  attention  in  that  city.  Two  new 
companies  are  in  contemplation  and  well  under  way  in 
their  application  for  a  charter,  so  that  in  all  probability 
in  the  near  future  Quebec  will  be  in  the  position  of 
being  able  to  boast  of  four  separate  electrical  power 
companies.  The  Electrical  Light  &  Power  Company, 
Ouebec  and  Port  Neuf,  one  of  the  new  concerns  will 
derive  its  power  from  a  point  on  the  Jacques  Cartier 
River,  tive  miles  below  the  site  of  the  power  houSe  of 
the  existing  company  of  that  name.  The  promoters 
are  Messrs.  B.  Leonard,  J.  F.  Guay,  A.  Picard,  J. 
Gauthier  and  M.  Clement. 

The  Quebec  Electrical  Company  will  draw  their 
power  from  Seven  Falls,,  twenty-five  miles  below 
Ouebec.  The  promoters  of  this  company  are  Messrs. 
A.  R.  MacDonald,  J.  Migner,  C.  Bergvin  and  A. 
Gisard. 

It  is  interesting  to  note  that  an  order  has  been 
established  by  Quebec  authorities  in  relation  to  the  two 
electrical  companies  already  in  operation  in  that  city 
to  the  eflfect  that  a  space  of  3  feet  is  to  be  allowed 
between  the  poles  and  wires  of  one  company  and  that 
of  the  other  company,  thus  removing  as  far  as  possible 
the  interference  of  the  two  currents. 


A  NEW  ELECTRICAL  AND  ENGINEERING 
ORGANIZATION. 

The  Allis-Chalmers-Bullock,  Limited,  whose  an- 
nouncement appears  in  the  advertisement  pages  ot  this 
number,  has  recently  been  organized  in  Montreal. 

The  company  have  taken  over  the  business  and  re- 
presentation in  Canada  of  the  Bullock  Electric  Manu- 
facturing Co.,  Canadian  Bullock  Electric  Manufactur- 
ing Co.,  Limited,  Allis-Chalmers  Co.,  Ingersoll-Ser- 
geant  Drill  Co.,Lidgerwood  Manufacturing  Co.,  Wag- 
ner Electric  Manufacturing  Co.,  and  Canadian  Engin- 
eering Co.,  Limited. 

The  products  of  these  companies  cover  a  wide  range 
of  electrical  and  engineering  apparatus  for  numerous 
purposes. 

The  Allis-Chalmers-Bullock,  Limited,  will  operate  in 
the  closest  relations  to  the  American  companies  and 
manufacture  machinery  identical  in  design  and  of  the 
same  high  grade  of  material  and  workmanship.  With 
shops  of  the  most  modern  design  and  equipment  and 
the  benefit  of  the  wide  engineering  experiences  of  the 
American  companies,  the  finest  class  of  machinery 
will  be  produced. 


The  street  railway  and  electric  light  commissioners  of  Port 
Arthur,  Ont.,  have  taken  tenders  on  the  installation  of  a  storage 
battery,  but  no  award  has  as  yet  been  made. 


A  portion  of  the  dam  belonging  to  the  St.  Francis  Hydraulic 
Company  at  D'Israeli,  Que.,  was  carried  away  by  a  flood  re- 
cently. It  appears  that  the  frost  got  beneath  one  end  of  the 
dam  which  had  not  been  carried  dow  n  to  the  bed  rock. 

Hon.  R.  Dandurand,  Hon.  W.  A.  Weir,  Mr.  A.  Brunei,  Mr.  J. 
P.  MuUarkey,  and  others,  of  Montreal,  are  applying  for  the  in- 
corporation of  the  Canadian  Traction  &  Power  Company,  to 
build  an  electric  railway  from  Montreal  to  Ottawa,  and  to 
acquire  and  develop  water  powers. 


E3 


IRON  CENTRE  WOOD  RIM  PULLEY 


Split  ox*  Solid 


Safe  QLt 
High  Rim 
Speeds 


Study 
ovir 
Construction 


Just  the  Pulley  for  an  Electric  Plant 


SOLE  MAKERS 


DODGE  MANUFACTURING  CO 


TORONTO 


MONTREAL 


419  St.  James  Street 
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This  is  a  29  kilowatt  Pittsburgh  transformer, 
and  to  our  way  of  thinking  it  is  the  finest  look- 
ing transformer  ever  made.  You  do  not  buy 
many  twenty-tlve  kilowatt  transformers  but 
when  you  do  buy  them  you  should  get  the  best. 
For  that  matter  you  cannot  afford  to  spend 
money  on  poor  ones  whether  big  or  little. 

This  is  only  another  way  of  saying  that  you 
ought  to  use  Pittsburgh  transformers — especially 
the  sizes  from  1  kilowatt  to  300  kilowatts.  Get 
them  direct  from  us. 


Pittsburgh  Transformer  Company, 
Pittsburgh,  Pa. 
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SPARKS, 

Thamesville,  Out.,  will  submit  a  by-law  to  take  over  the 
electric  li^ht  plant. 

Improvements  are  proposed  to  the  electric  light  plant  at 
Stralhroy,  Ont.,  at  a  cost  of  $10,000. 

The  Town  Council  of  Seaforth,  Ont.,  have  appointed  a  ccm- 
niittee  to  ascertain  at  what  price  the  Seaforth  Electric  Light 
v."o.npany  will  dispose  of  their  plant  to  the  town.  The  present 
contract  expires  next  September.  The  cost  of  lighting  the  town 
.It  present  is  $1,300  a  year. 

The  Toronto  Railway  Company  have  commenced  work  on 
their  new  transformer  station"  near  the  corner  of  Yonge  street 
and  Pavcnport  road.  The  station  is  for  the  purpose  of  receiving 
.md  translorming  the  power  brought  from  Niagara  Falls  by  the 
Toronto  &  Niagara  Power  Company.  The  cos.  of  the  building 
is  estimated  ;it  $JO,ooo,  while  the  equipment  will  cost  upwards 
ol  $50,000. 


A  special  committee  of  the  City  Council  of  Kingston,  Ont.^ 
appointed  to  look  into  the  matter  of  obtaining  a  supply  of  elec- 
tric power,  helda  meeting  recently.  Prof.  Goodwin  reported 
that  there  was  about  9,000  horse  power  available  between  Cross 
Lake  and  Dalhousie  Lake  at  low  water.  He  said  that  $12.50 
was  the  average  cost  of  generating  a  horse  power  in  Europe, 
while  it  cost  $15  at  Niagara  Falls.  It  is  estimated  that  3,000 
horse  power  are  required  in  Kingston. 

Replying  to  a  question  in  the  Dominion  Parliament,  Sir  Fred- 
crick  Borden  stated  that  a  contract  had  been  entered  into  with 
the  Lincoln  Electric  Light  &  Power  Company  for  the  supply  of 
electric  power  to  light  the  Welland  Canal,  the  price  being  $14 
per  horse  power  per  annum.  The  contract  is  for  the  term  of 
ten  years.  It  was  pointed  out  that  Mr.  M.  P.  Davis  had  been 
given  a  contract  to  supply  power  for  the  Cornwall  canal  for  75 
years  at  $63  per  horse  power. 


(Jnited  States  Steel  Products  E^Xport  Co. 

Battery  Park  Building,  NEW  YORK 
Rails  and  Special  Work  for  Electrical  Railways 

COPPER.  RAIL  BONDS 

^  -  With  Hollow  or  Solid  Terminals — Applied  With  Steel  Drift  Pin  or  Screw  Compressor. 

RUBBER  AND  PAPER  INSULATED  WIRES  AND  GABLES 


WRITE  FOR   OUR  CATALOGUE 


TRY  TYPE  "R"  TRANSFORMERS 


You  don't  know  what  transformer  perfec- 
tion is  if  you  do  not  use  our  Type  "  R.  " 

It  is  the  embodiment  of  pretty  nearly 
everything  desirable  in  Transformer  Construc- 
tion without  including  the  troublesome  and  un- 
desirable features  of  previous  style  construction. 

■'^WW  Special  Bulletin   "107"  will  tell  you 

briefly  about  Type  "R"  Transformers.  Send  tor 
■!  HBiV   --f^  ..  'F      it  and  let  us  demonstrate  to  you  how  superior 

a  transformer  is  our  Type  "R,"  the  transformer 
which  will  increase  the  dividends  of  any  station 
where  installed. 

The  Packard  Electric  Company,  Limited 

St.  Catharines,  Ont.  -        Montreo.1.  Qvie. 

Winnipeg,  Man. 
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Weston  Patent  Sustained  and  Jewell  and 
Keystone  Instruments  Enjoined 

The  fundamental  patent  for  the  Weston  Direct  Current  Electrical  Measur- 
ing Instrument  has  just  been  sustained  as  valid  by  the  United  States  Circuit 
Court  for  the  Southern  District  of  New  York  and  as  infringed  by  the  direct 
current  instruments,  both  voltmeters  and  ammeters  and  of  the  portable  and 
station  type  made  by  the  Jewell  Electrical  Insirument  Co,  of  Chicago,  and  by 
the  Keystone  Electrical  Instrument  Co.,  of  Philadelphia. 

On  March  2nd,  1904,  his  Honor  Judge  Hoyt  H.  Wheeler  held  patent  No. 
392387,  dated  Nov.  6th,  1888,  granted  to  Edward  Weston  for  direct  current 
electrical  measuring  instruments  and  owned  by  the  Weston  Electrigal  Instrument 
Company,  good  and  valid,  and  infringed  by  the  various  types  of  Jewell  direct 
current  instruments. 

The  court  said  : — 

"  That  this  new  arrangement  of  the  coil  upon  pivots  in  this  form  of  magnetic  field,  *  *  * 
was  a  great  improvement  on  all  or  any  prior  electrical  measuring  instruments  is  very  plain 
and  obvious  from  an  observation  of  the  things  which  had  gone  before.  It  involved  invention 
of  high  order  and  resulted  in  great  success.  Neither  the  anticipations  relied  upon,  nor  the 
alleged  want  of  patentable  novelty,  seems  to  defeat  or  affect  the  validity  of  the  patent  for  this 
improvement  *  *  Decree  for  the  plaintiff.     HOYT  H.  WHEELER,  J." 


On  April  2nd,  1904,  the  same  court  by  His  Honor  Henry  E.  Lacombe,  Cir- 
cuit Judge,  granted  a  motion  for  preliminary  injunction  in  Weston  Electrical 
Instrument  Co.  vs.  J.  Franklin  Stevens  and  another,  doing  business  as  the  Key- 
stone Electrical  Instrument  Co.  The  instruments  involved  were  all  of  the  various 
types  of  Keystone  direct  current  electrical  measuring  instruments. 

The  court  said  : — 

"  Without  now  making  any  decision  as  to  the  other  claims  it  is  held  that  8,  12  and  13 
are  valid  and  infringed  by  defendant's  structure,  which  certainly  is  as  close  if  not  closer,  to 
device  of  the  patent  than  was  the  infringing  structure  in  the  Jewell  case." 

The  Weston  Electrical  Instrument  Co.  has  granted  no  licenses  to  any  other 
manufacturers  to  make  or  sell  its  movable  coil  direct  current  electrical  measuring 
instrument  and  all  such  instruments  are  unauthorized,  and  are  an  infringement  of 
the  Weston  patent  No.  392387. 

All  who  deal  in  such  infringing  instruments,  and  all  who  hereafter  put  into 
use  any  such  infringing  instruments,  and  also  j  11  who  continue  hereafter  to  use 
infringing  instruments  previously  installed,  are  guilty  of  infringement,  and  will  be 
held  to  strict  accountability  by  the  Weston  Electrical  Instrument  Co. 

The  Weston  Electrical  Instrument  Co.  is  prepared  promptly  to  supply  the 
entire  demand  for  direct  current  electrical  measuring  instruments  of  all  types  and 
for  all  uses. 


WESTON  ELECTRICAL  INSTRUMENT  CO. 

Waverly  Park.  NEWARK,  N.  J..  U.S.A. 
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riie  Kosseaii  River  l\n\i'r  c'ompaiiy  has  boon  organized  at 
Emerson,  Man.    Messrs.  G.  Poi  ock  &  Sons  are  interested. 

The  Consumers'  Klectric  Company  are  construciing'  conduits 
from  the  Cliaudiere  to  the  power  station  on  Maria  street,  Ot- 
tawa.   The  cost  is  eslimated  at  $30,000. 

Tenders  are  inviied  by  ilie  t-ily  of  Moose  Jaw,  N.W.T.,  up  to 
May  14th,  lor  supply  of  boilers,  engines,  generators,  and  other 
electrical  apparatus.  The  chief  engineer  for  the  installation  is 
Mr.  Willis  Chipman,  Toronto. 


The  annual  report  of  the  Sao  Paulo  Tramway,  Light  &  Power 
Comp.iny,  of  Sao  Paulo,  Brazil,  shows  that  the  gross  earnings 
for  the  year  ending  December  31,  1903,  were  $1,303,175. 16,  an 
increase  of  $179,889.99  over  the  previous  year.  After  the  pay- 
ment of  dividends  $211,164.38  was  carried  forward.  The  ex- 
penditure for  the  year  amounted  to  $537,295.78,  in  which  were 
included  the  construction  of  an  additional  track,  a  duplicate 
pipe  line,  the  installation  of  a  1,000  kilowatt  generator  at  Parna- 
hyba,  capable  of  generating  1,900  horse  power,  and  the  exten- 
sion of  the  overhead  and  light  and  power  S3'stems. 
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Wood-Workirvg  Machirvery. 

The  line  of  wood-working  machines  made  by  The  Goldie  &  McCulioch  Co., 
Limited,  Gait,  Ont.,  is  in  great  demand.  They  build  an  extensive  range  suit- 
able for  almost  any  kind  of  wood-working  establishments.  Their  machines  are 
built  very  heavy  and  made  to  stand  hard  and  continuous  work.  Send  tor  a 
catalog.  Address 

The  Goldie  &  McCulioch  Co.,  Limited, 

We  Make 


C.A.3SrAD  A. 


WHEELOCK  ENGINES,  IDEAL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS,  OATMEAL  MILL 
MACHINERY,  FLOUR  MILL  MACHINERY,  WOLF  GYRATORS,  WOOD-WORKING  MACHINERY,  SHINGLE  MACHINERY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION     CLUTCH    COUPLINGS,     FR  ICTION     U    TCH     PULLEYS,    SAFES,    VAULTS  AND    VAULT  DOORS. 


Yo\i  Have  HeoLrd  of  Flexdvict 


WHY    NOT  SPECIFY 


FLEXDUCT 


And  get  TKe  Best,  it  does  not  cost  you  aniy  more 


INCANDESCENT  LAMPS 
WIRES  AND  CABLES  ^ 


STJ 


The  Perfect 
Tubing. 


TI16  R.  E.  T.  FRINGLE  GO..  Lillliied 

MaLnufa.cturers  and  Dealers  in 

ElctricsLl  Apparatus  and  Svipplies 
ST.  JOHN  MONTREAL  TOR.ONTO 
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"Diacmond  H  "  Switches 


Manufactured  by  The  Hart  Manufacturing  Co.,  Hartford,  Conn. 

This  Trade  Mark  Guarantees  Quality. 
Push  and   Rotary  Flush  Switches. 
Automatic  Flush  Receptacle  and  Pltig. 
Indicating  Standard  Switches. 
If  Your  Jobber  Does  Not  Handle,  Write 

C.  W.  Bongard  &  Co., 

52  Adelaide  St.  West,  TORONTO.  Car*. 


Receptacle  Closed 
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OUTIiET  BOXES 

Fifteen  types  in  stock  for  immediate  delivery 

PULL  IN  BOXES 

Made  up  to  order,  any  size 

PANEL  BOARDS,  SWITCHBOARDS,  ENCLOSED  FUSES 

Ciet  our  prices  before  ordering 

COLLYER.   <a  BR.OCK 


Telephorve  M.  1930 


1801  a.  Notre  Dame  Street.  MONTREAL 


It  Quality,  Promptness  and  Attention  Count  With  You 


Write  us  when  next  in  the  Market. 


J.  A.  DAWSON  <a  CO. 

STREET  RAILWAY  AND  ELECTRICAL  SUPPLIES 


745  Craig  Street,  MONTREAL,  QUE. 

 Mail  orders  and  inquiries  receive  SPECIAL  ATTENTION.  


0 
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The  Original  and  Only  Practical 

"PULL  STRING"        ¥      A  IVf  13 
TURN   DOWN  M^/nLlTKr 


All  Others  arc  Imitations.    "Beware  of  them 

For  Sale  toy 

JOHN  FORMAN, 
MUNDERLOH  &  CO., 

THE  R.  E.  T.  PRINGLE  CO.,  LIMITED, 
J.  A.  DAWSON  &  CO., 
SAYER  ELECTRIC  CO., 
AHEARN  &  SOPER,  LIMITED, 
GARRIOCH,  GODARD  &  CO. 
MECHANICS'  SUPPLY  CO., 
R.  E.  T.  PRINGLE, 

CENTRAL  ELECTRIC  &  SCHOOL  SUPPLY  CO.,  Toronto 
THE  R.  E.  T.  PRINGLE  CO.,  LIMITED 
JOHN  STARR,  SON  &  CO.,  Halifax,  N.  S 


AIONTREAL. 


Ottawa. 


Quebec. 
St.  John,  N.  B. 


Manufactured 
By    .    .  . 


THe  EconoinlGal  Electric  LaiiiD  Go. 

123  Liberty  Street.  New  York.  U.  S.  A. 


ANNOUNCEMENT 


Gutmann  Meters 


As  some  of  our  competitors  have  circulated  the  report  that  an 
injunction  had  been  obtained  restraining  the  manufacturers  of  the 
Gutmann  Meter  from  making  these  celebrated  instruments  here,  we 
would  say  that  such  is  not  the  case.  We  have  a  large  stock  on  hand  and  a 
large  shipment  on  the  way  from  our  Canadian  Factory  and  can  ship 
all  orders  immediately  upon  receipt. 

JOHN  FORMAN 
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THE  WINNIPEG  ELECTRIC  STREET 
RAILWAY  COMPANY. 

Winnipeg  is  perhaps  the  only  city  in  Canada  in  which 
the  street  railway,  electric  lighting  and  gas  services 
are  supplied  by  the  one  company.  The  Winnipeg 
Electric  Street  Railway  Company,  which  now  controls 
these  services,  with  the  exception  of  the  street  lighting. 


the  street  railway,  it  may  be  mentioned  that  four  years 
ago  the  company  had  but  thirty  cars,  while  to-day  it 
has  one  hundred.  Last  year  the  Portage  Avenue  line 
was  extended  a  distance  ot  six  miles  along  the  Assini- 
boine  river  past  Silver  Heights,  the  former  residence  of 
Lord  Strathcona.  This  year  it  is  proposed  to  extend 
the  line  one  and  one-half  miles  further  to  the  limit  called 


Winnipeg  Electric  Street  Railway  Company — General  View  in  Power  House. 


was  organized  in  1892  and  commenced  operations  in 
1893  under  a  thirty-five  years'  franchise.  At  the  time 
of  its  organization,  the  Manitoba  Electric  Light  &  Gas 
Company  owned  the  gas  works  and  did  commercial 
and  street  lighting.  Commercial  lighting  was  also 
being  done  by  the  Northwest  Electric  Company.  About 
five  years  ago  these  companies  were  both  absorbed  by 
the  Winnipeg  Electric  Street  Railway  Company.  Four 
years  ago  the  city  purchased  its  own  plant  for  street 
lighting  only,  all  commerical  lighting  being  done  by 
the  Street  Railway  Company. 

In  referring  first  to  the  equipment  and  operations  of 


for  by  the  company's  franchise.  During  the  last 
four  years  all  the  company's  lines  have  been  double- 
tracked.  They  now  have  twenty-three  miles  of  track, 
and  operate  in  regular  service  from  thirty  to  forty  cars. 
During  the  summer  about  one  hundred  cars,  exclusive 
of  trailers,  are  in  use. 

The  company  are  the  owners  ot  River  Park,  a  beauti- 
ful summer  resort  situated  about  four  miles  west  from 
the  CP. R.  depot,  but  within  the  city  limits.  This  park 
comprises  180  acres  and  fronts  on  the  Red  River.  It 
contains,  among  other  objects  of  interest,  a  Zoo  in 
which  may  be  found  all  native  animals  of  this  western 
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couiUry.  On  holiiLiys  as  many  as  20,000  people  have 
been  carried  in  a  single  day  to  this  park. 

The  company's  equipment  of  cars  and  motors  is 
first-class,  and  in  every  respect  of  the  most  modern 
description.  A  new  car  barn  is  now  being  built  at  the 
north  end  of  the  city,  and  car  building  shops  in  Fort 
Rouge.  Tlie  present  large  car  batn,  an  interior  view 
of  uhi,.li  is  sliown  herewith,  has  in   connection  with  it 


Winnipeg  Electric  Street  Railway  Companv — View  in  Power   House,  Show 
INC.  Street  Railway  Direct  Connected  Units. 


well  equipped  machine  and  repair  shops,  a  view  of 
which  is  also  given. 

The  company's  commercial  lighting  system  covers 
all  parts  of  the  city  and  is  well  constructed,  the 
poles  being  straight  and  tall.  In  Winnipeg, 
as  in  other  Canadian  cities,  incandescent  elec- 
tric lighting  is  developing  with  great  rapidity.  In 
1900  there  were  in  use  only  16,000  incandes- 
cent  lights,  while  to-day  there  are  in   use  50,000. 

The  company  have  recently 
been  granted  a  twenty  years' 
franchise  for  lighting  the  streets 
of  the  neighboring  municipality 
of  St.  Boniface.  For  this  pur- 
pose the  series  alternating  system 
of  lighting  will  be  used,  long 
burning  enclosed  arc  lamps  being 
employed.  St.  Bonif  ice  has  a 
population  of  7,00  At  the  out- 
set the  street  lighting  service  will 
consist  of  twenty-five  lamps.  The 
company  have  also  a  street  rail- 
way franchise  for  thi'<  municipal! 
ty,  under  which  an  excellent  ser- 
vice was  established  lust  Novem- 
ber, the  power  for  which  is  ob- 
tained from  the  company's  cen- 
tral station  in  Winnipeg. 

In  addition  to  the  above,  the 
company  supply  current  to  the 
extent  of  about  450  horse  power 
to  electric  motors  operating 
planing  mills, feed  mills, elevators, 
printing  .  machinery,  etc.  These 
capacity  from  i  to  30  horse  power. 

Several  views  are  shown  of  the  interior  of  the  com- 
pany's power  station,  a  substantial  brick  building  from 
which  is  supplied  current  for  the  operation  of  the  street 
railway  and  lighting  service.     In  the  boiler  room  of 


this  station  are  found  three  500  h.p.  Heine  boilers  ; 
two  500  h.p.  Babcock  &  Wilcox  water  tube  boilers  ; 
twelve  tubular  boilers  of  125  h.p.  each,  operated  at  a 
steam  pressure  of  125  lbs.  In  the  engine  room  there 
are  two  600  h.  p.  cross  compound  Laurie  engines 
which  are  direct  connected  to  a  400  K.W.D.C.  500 
volt,  C.G.E.  generator  ;  a  1,200  h.p.  cross  compound 
Laurie  engine  direct  connected  to  an  850  K.W.D.C. 

500  volt,  C.G.E.  generator;  a  cross 
compound  Whaeiock  engine,  250 
h.p.  belted  to  two  Edison  bi-polar 
D.  C.  generators  of  100  K.  W. 
each.  For  lighting  purposes  there 
are  employed  two  vertical  cross 
compound  400  h.  p.  engines  direct 
connected  to  C.  G.  E.  monocyclic 
alternators  of  300  h.p.  each  ;  one 
vertical  cross  compound  engine  of 
600  h.p.  direct  connected  to  mono- 
cyclic altenators  of  500  K.W. ;  one 
1200  h.  p.  horizontal  cross  com- 
pound Goldie  &  McCulIoch  engine 
direct  connected  to  an  8oj  K.  W. 
Bullock  alternator  ;  two  belted 
C.G.E.  alternators  of  100  K.  W. 
each.  The  whole  station  operates 
condensing. 

The  personnel  of  the  company  is  as  follows  :  Presi- 
dent, William  MacKenzie,  Toronto  ;  Vice-President, 
William  Whyte,  2nd  Vice-President  CP. R. ;  Secre- 
tary-Treasurer, F.  Morton  Morse  ;  Manager,  Wilford 
Phillips  ;  Directors,  William  MacKenzie,  William 
Whyte,  F.  Morton  Morse,  D.  B.  Hanna,  A.  M.  Nan- 
ton,  D.  D.  Mann  and  Sir  William  Van  Horne. 


Mr.  Gays,  manag'er  of  the  Ottawa  and  New  Vork  Railway, 
states  that  the  final  report  has  not  yet  been  submitted  as  to  the 


Winnipeg  Electric  Street   Railway  Company — View  in  Power  House,  Showing 
Vertical  Engines  with  Direct  Connected  Alternators. 


motors    range  in 


cost  of  changing^  the  motive  power  of  the  road  from  steam  to 
electricity.  Engineers  are  still  at  work  and  will  probably  com- 
plete their  figures  within  a  month. 

The  Robb  Engineering  Company,  of  Amherst,  N.  S.,  have 
offered  to  build  for  the  town  of  Glace  Hay,  N.  S.,  ore  375  horse 
power  tandem  compound  Corliss  engine,  to  be  shipped  about 
September  ist,  freight  paid,  for  $8,850,  and  allow  $i.Soo  for  the 
old  engine.  The  new  engine  will  enable  the  town  to  operate  the 
waterworks  pump  as  well  as  the  lighting. 
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ELECTRIC  SMELTING  OF  IRON  ORES. 

It  will  be  remembered  that  the  Dominion  Govern- 
ment, about  the  close  of  last  year,  appointed  a  Com- 
mission to  proceed  to  Europe  and  enquire  into  the  sub- 
ject of  smelting  iron  ores  into  p\g  iron  and  steel  by  the 


Winnipeg  Electric  Street  Railway  Company-- /iew  Power  in  House, 
Showing  Switch-Board  Gallery. 


use  of  electricity.  This  Commission  has  returned  and 
the  results  ot  the  investigations  are  stated  to  have  been 
most  satisfactory  and  encouraging.  In  a  preliminary 
report,  furnished  to  the  Minister  of  the  Interior  by  Dr. 
Haanel,  on  behalf  of  the  Commission,  the  statement  is 
made  that  it  cost  approximately  $10.60  per  ton  to  pro- 
duce pig  iron  by  the  electric  process  at  Livet,  France. 
The  report  sets  forth  the  following  facts  : 

At  Gysang,  Sweden,  steel  of  superior  quality  is 
made  by  the  smelting  together  of  charcoal,  pig  and 
scrap  in  an  electric  furnace  of  the  induction  type,  that 
is  to  say,  a  furnace  without  electrodes.     This  process 


per  ton  of  product.  The  cost  at  the  rate  of  $10  per 
electric  horse  power  a  year  would  be  $1.16  per  ton  of 
product. 

THE  FRENCH  PROCESS. 

At  Laprah,  France,  steel  is  also  made  from  melted 
scrap.  The  process  differs  from 
that  at  Gysang  in  that  it  permits 
ot  the  purification  of  the  materials 
employed,  two  slags  being  made 
for  that  purpose, and  carbonization 
is  effected  in  the  furnace  by  carbon 
briquettes.  The  furnace  is  of  the 
tilting  pattern,  consisting  of  an 
iron  casing  lined  with  dolomite 
brick.  The  bottom  of  the  furnace 
is  filled  on  top  of  the  lining  with 
crushed  dolomite,  upon  which  the 
charge  reposes.  Two  electrodes 
pass  through  water-cooled  joints 
in  the  roof  of  the  furnace.  The 
electrodes  are  vertical  and  parallel 
and  are  adjusted  verticularly  either 
by  hand  or  a  specially  constructed 
regulator.  An  alternating  current 
of  4,000  amperes  of  iio  volts  is 
distributed  to  the  electrodes.  Dif- 
ferent classes  of  steel  are  made 
by  the  company  at  a  cost 
electric  energy  absorbed  of  $1.54  per  ton  of  in- 
got. The  selling  price  of  steel  varies  from  363  francs 
60  centimes  to  123  frames  60  centimes  per  ton,  depend- 
ing upon  quality.  Interesting  experiments  were  made 
for  the  commission  at  this  plant  in  the  production  of 
pig  from  the  ore  in  a  very  simple  furnace  consisting  of 
an  iron  box  of  rectangular  cross  section,  open  on  top 
and  lined  with  refractory  material.  The  bottom  of  the 
furnace  in  communication  with  the  iron  casing  consti- 
tuted one  terminal  of  the  electric  circuit.  A  carbon  elec- 
trode of  square  cross  section  and  about  three  feet  in 
length,  placed  vertically  in  the  open  top  of  the  furnace. 


WiNNiPEt;  Electric  Street  Railway  Company — View 
OF  Boiler  Room. 

corresponds  to  the  crucible  steel  process,  but  it  has 
certain  advantages  over  the  latter  in  that  the  melted 
materials  at  no  time  during  the  operation  are  exposed 
to  gases,  some  of  which  when  absorbed  deleteriously 
affect  the  cjuality  of  the  product.  The  furnace  worked 
quietly  and  regularly,  producing  on  the  average  four 
tons  of  steel  in  24  hours.  "  Tapping  "  occurring  every 
six  hours,.  1 16  electric  horse  power  years  were  required 


WiNMPix;  Electric  Street  Railway  Company — V'iew 
Showing  Section  of  Shops. 

constituted  the  other  terminal.  By  hand  regulation 
this  electrode  could  be  lowered  or  raised  within  the  fur- 
nace. Thirty  charges  of  ore  were  made  during  the 
working,  and  thirteen  taps  of  metal  and  slag  taken. 

By  far  the  most  important  experiments  witnessed  by 
the  Commission  were  those  made  by  Mr.  Keller,  of  Kel- 
ler, Leleux  &  Company,  of  Livet.  Some  gotons  of  iron 
ore  were  use  to  dernonstrate  the  economic  production 
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of  pig  iron  by  the  electric  process.  The  furnaces  em- 
ployed tor  these  experiments  were  the  furnaces  used  in 
the  rei;uhir  work  of  the  company  of  making  by  the 
electric  process  the  various  ferros,  svich  as  ferro-silicon, 
ferro-chrome  and  so  forth.  The  company  at  the  time 
ol  the  visit  ot  the  commission  were  under  contract  to  fur- 
nish ferro-silicon  to  the  Russian  Government, but  gener- 
ously interrupted  their  pressing  regular  work  to  under- 


WrSMI  lA.    ICl  l  l  IKIC   SiRKET   RAILWAY  COMPANY — SECTION  OF 

Car  Barn  Looking  Towards  the  Shops  and  Showing 
THE  Inspection  Pits. 

take  the  making  of  experiments  for  the  commission. 
The  furnace  employed  is  of  the  resistance  type, and  con- 
sists of  two  iron  casings  of  square  cross  section,  form- 
ing two  shafts  communicating  with  each  other  at  their 
lower  end  by  means  of  a  lateral  canal.  The  cases  are 
lined  with  refractory  material.  The  base  of  each  shaft 
is  formed  by  a  carbon  block.  These  blocks  are  in  elec- 
tric communication  on  the  exterior  of  the  furnace  by 
means  of  copper  bars.  The  carbon  electrodes  to  which 
electric  current  is  distributed  pass  two-thirds  of  their 
length  into  the  shaft.  The  electrodes  are  prisms  72 
centimetres  in  diameter  and  135  centimetres  long. 
Three  sets  of  experiments  were  made  as  follows  :  (i) 
Electric  reduction  of  iron  ore  obtaining  different  classes 
of  pig,  grey,  white  and  mottled.     (2)  Electric  reduction 


Winnipeg  Electric   Street   Railway  Company— Siandard 
Single  Truck  Closed  Car. 

of  iron  ore  containing  a  definite  amount  of  carbon  in  the 
charge,  with  a  view  of  ascertaining  the  amount  of  elec- 
tric energy  absorbed  in  the  production  of  one  ton  of 
pig  iron.  (3)  The  manufacture  of  ordinary  steel  of  good 
quality  from  the  pig  manufactured  in  the  preceding 
experiments. 

The  different  classes  of  pig  iron  were  obtained  with- 
out difficulty,  and  the  furnaces  throughout  the  experi- 


ments worked  quietly  and  without  the  slightest  acci- 
dent, the  gases  discharging  on  top  in  flickering  flames, 
showing  that  the  gas  resulting  from  the  reduction  of 
the  ore  escaped  at  low  pressure.  The  workmen  em- 
ployed were  ordinary  Italian  laborers  without  any  spec- 
ial training.  A  number  of  castings,  such  as  columns, 
pulleys,  gear  wheels,  plates  and  so  forth  were  made 
with  the  metal  drawn  directly  from  the  furnace.  The 
castings  showed  sharp  edges,  a  comparatively  smooth 
surface,  and  were  sound  throughout.  For  the  determ- 
ination of  the  electric  energy  absorbed  the  voltmeter 
and  ammeter  employed  to  measure  the  volts  and  am- 
peres were  calibrated  in  the  laboratory  of  the  director  of 
the  electrical  department  ot  the  University  of  Grenoble, 
who  also  ascertained  the  power  factor  of  the  alternator 
furnishing  the  electric  energy.  The  electric  energy  ab- 
sorbed per  ton  of  pig  was  found  to  be  .226  horse  power 
years. 

COST  OF  THE  PRODUCT. 

The  following  are  the  figures  which  go  to  make  up 
the  approximate  cost  of  producing  a  ton  of  pig  iron  ; 
(i)  Ore  (hematite)  metallic  iron  55  per  cent.,  1.842 
tons  at  $1.50  per  ton,  $2.76.  (2)  Coke  for  reduction, 
.33  tons  at  $7  per  ton,  $2.31.  (3)  Comsumption  of 
electrodes  at  $5  per  220  pounds, 77  cents.  (4)  Lime,  30 
cents.    (5)  Electric  energy,  226  horsepower  years  at 


Winnipeg   Electric  Street  Railway  Company  —  Double 
Truck  Open  Car  Constructed  in  the  Company's 
Own  Shops. 

$10  per  e.h.y. ,  $2.26.  (6)  Labor  at  $1.50  per  day,  90 
cents.  (7)  Different  materials,  20  cents.  (8)  General 
expenses,  40  cents.  (9)  Repairs,  maintenance,  etc.,  20 
cents.  (10)  Amortization  (machinery  and  building),  50 
cents.     Exclusive  of  royalty,  $10.60. 

It  must  be  pointed  out,  says  Dr.  Haanel,that  there- 
suits  obtained  at  Livet  were  the  results  of  experi- 
ments in  furnaces  not  specially  adapted  to  the  work  re- 
quired to  be  done.  With  the  improved  furnaces  of 
which  the  commission  has  secured  detailed  drawings, 
permitting  on  account  of  higher  column  of  charge  a 
more  effective  use  of  the  reducing  power  of  the  car- 
bon monoxide  evolved  and  the  employment  of  machin- 
ery for  charging  the  furnace  to  reduce  the  cost  of  labor, 
a  much  better  figure  than  the  one  given  will  result. 


Mr.  W.  N.  Adsit  is  prepared  to  receive  offers  for  a  franchise 
for  electric  lighlinj?  in  Medicine  Hat,  N.W.T.,  with  the  privilege 
of  the  town  purchasing  the  plant  after  the  expiration  often  years. 
The  population  is  3,000,  and  good  steaming  coal  can  be  obtained 
for  $3.25  per  ton. 

Messrs.  Sadler  &  Haworth,  Montreal  and  Toronto,  were  the 
successful  tenderers  for  the  supply  of  leather  belting  for  the  In- 
ternational Portland  Cement  Company's  new  plant  at  Hull,  Oue. 
The  order  amounted  to  about  7,000  feet  of  both  single  and 
double  belting.  This  is  the  second  order  Sadler  &  Haworth 
have  received  from  this  company,  they  having  fitted  up  their 
Durham  plant  also. 
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MR.  FRED  STARK  PEARSON. 

Of  the  younger  generation  of  men  who  have  risen  to 
prominence  in  the  engineering  field,  Fred  Statk 
Pearson,  Dr.  Sc.,  consulting  engineer,  of  New  York,  is 
an  admirable  example.  While  making  his  head- 
quarters in  the  Metropolitan  City  of  the  United  States, 
he  is  by  no  means  a  stranger  to  Canadians,  as  he  has 
been  associated  with  several  of  the  most  important 
engineering  works  and  street  railway  enterprises  in  this 
country. 

Mr.  Pearson  was  born  at  Lowell,  Mass.,  in  1861,  and 
after  a  public  school  education  secured  a  position  as 
ticket  agent  at  the  College  Hill  station  of  the  Boston 
&  Maine  Railroad  Company.  This  being  a  flag  station, 
he  availed  himself  of  the  opportunity  of  visiting  Tufts 
College,  a  short  distance  away,  which  he  was  finally 
induced  to  enter  as  a  student.  Cassier's  Magazine 
tells  a  characteristic  story  of  his  course  there.  As 
station  agent  of  the  Boston  &  Maine  railroad,  there 
were  but  few  trains  for 
which  he  had  to  sell 
tickets,  but  there  were  many  ■ 
trains  which  he  had  to  flag 
after  they  had  passed  - 
that  is,  to  show  a  blue  flag 
as  a  warning  that  a  train 
was  within  five  minutes 
ahead.  For  this  he  had  to 
leave  his  classes  at  the 
most  inopportune  time. 
He  set  about  to  find  a  way 
out  of  this  work,  and  ac- 
cordingly rigged  up  an 
electrical  appliance  that 
did  the  work  for  him.  By 
his  arrangement  each  pass- 
ing train  was  made  to  com- 
plete a  circuit  by  which 
the  blue  signal  was  shown 
behind  it,  and  the  flag  was 
automatically  withdrawn 
in  the  regulation  five  min- 
utes. After  that  young 
Pearson  attended  his 
classes  in  peace.  He  grad- 
uated in  1879  as  chemist 
and  mining  engineer,  but 

later  re-entered  and  in  1883  graduated  as  a  civil  and 
electrical  engineer,  and  for  the  next  three  years  was 
instructor  of  mathematics  and  applied  mechanics  at 
Tufts  College. 

From  1886  to  1888  Mr.  Pearson  was  engaged  in  min- 
ing engineering  in  various  parts  of  the  United  States  and 
Brazil,  and  in  the  latter  year  accepted  a  position  as 
manager  of  the  Somerville  Electric  Light  Company  at 
Somerville,  Mass.  In  1889  he  was  appointed  chief 
engineer  of  the  West  End  Street  Railway,  of  Boston, 
and  undertook  the  herculean  task  of  equipping  the 
entire  system  with  electricity.  This  he  completed  in  a 
mort  satisfactory  manner,  the  electric  system  proving 
a  pronounced  success.  It  is  said  that  in  his  specifica- 
tions he  demanded  electrical  apparatus  which  was  at 
that  time  not  made  by  the  manufacturers,  making  it 
necessary  to  work  out  many  of  the  details  himself. 
The  large  belted  machines  in  service  at  the  present 
time,  as  well  as  the  direct-connected  units,   are  the 


F.S.  Pearson,  Dr.  Sc.,  Consulting  Eng-ineer, 


results  of  Mr.  Pearson's  requirements  from  the  manu- 
facturers. The  first  500  k.  w.  belted  generator  ever 
constructed  was  built  from  specifications  drawn  up  by 
him  for  the  West  End  Street  Railway,  of  Boston.  The 
Boston  Heights  Railroad  Company  of  Brooklyn,  N.  Y., 
shortly  afterwards  decided  to  adopt  electricity  for 
operating  their  various  lines  and  Mr.  Pearson  was 
chosen  as  consulting  engineer,  designing  the  eastern 
power  station  of  that  company,  which  was  the  first 
direct-connected  plant  installed  in  America  for  street 
railway  service. 

In  1893  Mr.  Pearson  turned  his  attention  to  Canada 
and  organized  the  Dominion  Coal  Company,  as  chief 
engineer  of  which  he  had  in  charge  the  reconstruction  of 
shipping  piers  at  Sydney  and  Louisburg,  the  coal  hand- 
ling apparatus  at  Montreal,  the  building  of  the  Sydney 
and  Louisburg  railway,  and  the  operating  and  equip- 
ment of  the  company's  mines  in  Cape  Breton  in  general. 
In  1894  Mr.  Pearson  accepted  the  position  of  chief 

engineer  of  the  Metropoli- 
tan Street  Railway  Com- 
pany, of  New  York,  con- 
structing the  Columbus 
ave.  and  Lexington  ave. 
cable  roads.  The  entire 
system  was  afterwards 
changed  to  electricity 
under  his  supervision.  He 
designed  the  magnificent 
electric  power  station  of 
the  Metropolitan  Company 
at  Ninety-sixth  Street  and 
the  East  River.  On  ac- 
count of  poor  health  Mr. 
Pearson  was  obliged  to 
resign  his  position  with  the 
Metropolitan  Street  Rail- 
way Company  in  i8g8  and 
take  a  long  trip  abroad. 

We  will  not  attempt  to 
summarize  all  the  import- 
ant commissions  which 
Mr.  Pearson  has  executed 
in  late  years,  but  will  men- 
tion those  in  which  Cana- 
dians are  particularly  in- 
terested. Acting  for  Cana- 
dian capitalists  Mr.  Pearson  a  few  years  ago  went  to 
South  America  to  develop  a  railway,  light  and  power 
scheme  at  Sao  Paulo,  Brazil,  now  controlled  by 
the  Sao  Paulo  Tramway,  Light  &  Power  Company. 
He  also  acted  in  an  advisory  capacity  for  the  Mexican 
Light  &  Pjwer  Company,  which  has  an  80,000 
h.  p.  plant  in  operation  in  Mexico.  He  has  been 
retained  as  consulting  engineer  by  the  Toronto 
Street  Railway  Company,  Montreal  Street  Railway 
Company,  Winnipeg  Street  Railway  Company, 
St.  John  Street  Railway  Company,  Halifax  Electric 
Tramway  Company  and  Montreal  and  St.  Lawrence 
Light  and  Power  Company.  A  most  important  under- 
taking now  under  way  for  which  Mr.  Pearson  is  chief 
consultig  ens^ineer  is  the  power  plant  of  the  Electrical 
Development  Company  of  Ontario  at  Niagara  Falls, 
which  is  designed  to  produce  125,000  horse  power, 
lie  has  also  made  investigations  and  reports  on  street 
railway  properties  in  Liverpool,  England  ;  Kingston, 
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Jamaica  ;  Santiai,'i\  Cuba  ;  and  in  a  number  of  other 
cities  of  both  the  American  and  European  continents. 

Mr.  Pearson  is  a  directcir  ot  tlie  Dominion  Coal 
Company  and  the  Pominion  Iron  ami  Steel  Company, 
and  is  identitied  with  several  companies  across  the  line, 
includini^  the  Klectric  Storage  Battery  Company. 


THE  INSTALLATION  OF  ELECTRIC  CABLES.* 

!!>■  H.  \V.  BvcK,  Klectricnl  Kngiueer  of  the  Niagara  Falls 
Power  Compatiy. 

I  should  like  10  bring  up  for  your  consideration  to-nig-ht  a  tew 
vfcni"r;il  points  bearing  upon  that  part  of  an  electric  power  sys- 
tiMii  which  has  to  do  with  the  distribution  of  the  electric  current 
iiltcr  it  leaves  the  terminals  of  the  generatc>rs.  The  design  and 
invention  in  electric  generating  apparatus  which  has  been  in  pro- 
gress for  the  past  ten  years  has  resulted  in  the  development  of  ma- 
chines which  can  almost  be  considered  as  perfect  in  their  details 
of  construction,  and  which  will  give  continuous  and  satisfactory 
service  for  many  years  without  repairs.  A  great  deal  of  thought 
has  also  been  devoted  to  the  development  of  those  controlling 
devices  commonly  known  as  "  switchboards,"  and  appliances 
and  methods  ot  installation  have  resulted  which  can  be  relied 
upon  to  meet  satisfactorily  almost  any  condition  which  may 
arise  in  the  operation  of  a  plant.  There  is  a  tendency,  however, 
noticeable  in  station  design,  to  confine  electrical  engineering  to 
these  two  elements  ot  the  plant  alone;  to  consider  that  if  the 
generators  are  well  built  and  installed  and  the  switchboard  con- 
structed along  modern  lines,  that  the  success  of  the  power  sys- 
tem is  assured. 
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Fig.  I. — Cable  Runway  for  Station  Wiring. 

Of  equal  importance,  however,  in  my  opinion,  is  the  design 
and  construction  of  the  cable  distribution  sj'stem,  considered  as 
beginning  at  the  terminals  of  the  generators.  The  details  of 
this  part  of  a  plant  are  too  apt  to  be  left  until  after  the  station 
has  been  completed,  upon  the  assumption  that  the  cables  can 
somehow  be  run  along  the  wall,  through  some  subway  designed 
for  another  purpose  and  through  holes  which  happen  to  exist 
here  and  there  in  partition  walls. 

Electric  cables  themselves  have  undoubtedly  reached  a  high 
degree  of  perfection  by  many  manufacturers,  but  methods  of 
installing  them  have  scarcely  kept  pace  with  progress  in  other 
departments  of  electrical  work. 

I  believe  that  if  statistics  were  compiled  it  would  be  found 
that  more  shut-downs  of  electric  power  plants  were  caused  by 
cable  trouble  than  from  any  other  c  luse — not  troubles  which 
could  be  blamed  upon  the  cable  manufacturer  for  defects  in 
construction,  but  ones  which  are  directly  attributable  to  danger- 
ous methods  of  installation.  If  you  will  stop  in  the  street  of  a 
large  city  some  time  and  look  into  a  manhole  of  some  electric 
power  system  which  has  been  opened  up  for  repairs  and  ob- 
serve the  hopeless  snarl  of  cables  crossing  and  twisting  around 
each  other,  you  will  ask  yourself  what  would  become  of  the 
customers  dependent  upon  those  cables  if  a  good  short-circuit 
should  cccur  in  that  manhole.  If  you  will  look  into  the  crowded 
cable  runways  in  some  power  stations  where  cables  of  all  volt- 
ages and  classes  are  bunched  together  unprotected,  you  will 
agree  that  the  matter  has  not  received  the  engineering  thought 
in  design  that  it  should. 

In  selecting  this  topic,  it  was  not  my  intention  to  try  to  show 
you  how  to  install  cables  under  all  conditions  (for  I  do  not  think 
that  the  matter  has  as  yet  been  satisfactorily  standardized),  but 
I  shall  attempt,  rather,  to  point  out  certain  general  principles 
and  to  suggest  directions  in  which  improvements  can  be  made. 

Cable  installation  can  essentially  be  divided  into  two  classes — 
station  wiring  and  underground  wirine,  overhead  aerial  cable 
work  belonging  more  properly  to  the  subject  of  power  trans- 
mission. 

*I.ecture  delivered  before  The  Electric  Club,  Pittsburg,  February  29,  1904. 


STATION  WIRING. 

In  laying  out  the  design  of  a  power  plant  every  wire  and 
cable  should,  if  possible,  have  a  definite  place  provided  for  it 
in  advance,  just  as  much  as  for  any  other  piece  of  machinery. 
Cables  of  different  classes,  that  is,  cables  carrying  currents  of 
different  voltages  and  kinds,  should,  as  far  as  possible,  be  kept 
apart  from  each  other.  This  is  a  matter  of  great  importance,  in 
order  to  prevent  an  interlinking  of  different  systems  in  case  of 
trouble.  I  have  in  mind  a  case  where  the  secondary  leads  ot  a 
series  transformer  were  bunched  together  with  some  small 
iio-volt  direct-current  switch-operating  leads  led  from  the  ex- 
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Fig.  2. — Wall  Opening  for  Low  Voltage  Cables. 

citer  system.  This  combination  is  very  common  in  modern 
power  plants.  Through  an  abnormal  rise  of  voltage  on  the 
system  the  high-voltage  primary  of  this  series  transformer  broke 
through  to  the  secondary,  which  in  turn  struck  through  to  the 
adjacent  iio-volt  direct-current  lead  mentioned,  and  the  whole 
exciter  system  became  charged  with  high  potential,  doing  con- 
siderable damage. 

In  laying  out  a  power  station  cable  system  the  questions  are 
often  raised  whether  to  use  lead-covered  or  braided  cables,  and 
whether  to  run  in  ducts  or  expose  upon  racks  in  cable  subways. 
In  my  opinion,  lead-covered  cables  should  not  be  used  in  a  power 
house  except  in  places  where  protection  against  water  is  required. 
The  lead  sheath  being  necessarily  grounded  makes  the  cable 
vulnerable  to  puncture  from  ground  throughout  its  entire  length, 
which  danger  does  not  exist  in  a  braided  cable.  On  account  of 
the  softness  of  lead,  it  serves  as  a  very  poor  guard  against  me- 
chanical injury.  If  a  lead-covered  cable  is  struck  the  grounded 
lead  is  very  likely  to  be  driven  through  the  insulation  to  copper, 
and  the  cable  is  put  out  of  business.  Braid-covered  rubber  cables 
are  not  exposed  to  this  risk.    As  a  protection  against  fire,  a  lead 


Fig.  3. — Wall  Opening  for  High  Voltage  Cables. 

covering  is  useless,  for  the  lead  melts  at  a  ver)'  low  temperature, 
and  exposes  the  inflammable  insulating  compound  to  ignition. 
When  once  started,  a  lead-covered  cable  will  support  its  own 
combustion  until  completely  destroyed. 

In  high-voltage  work  a  single-conductor  lead-covered  cable  is 
especially  objectionable.  Static  discharges  seem  to  take  place 
through  the  insulation  to  the  lead,  which  rapidly  injures  the  insu- 
lation— especially  rubber — and  a  break-down  soon  follows.  I 
have  known  a  number  of  instances  where  such  single-conductor 
cables  have  withstood  a  test  of  three  times  normal  voltage  and 
have  broken  down  at  normal  voltage  a  few  hours  after  being  put 
in  service.  These  break-downs  occur  usually  near  the  ends  of 
the  cable.  In  multiple-conductor  cables  this  action  does  not 
seem  to  occur,  the  static  activity  probably  being  neutralized. 

The  present  tendency  in  power  station  construction  is  to  put 
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all  cables  in  groups  of  ducts  as  a  protection  against  fire.  The 
arrangement  serves  this  particular  purpose,  but  it  it  is  not,  in  my 
opinion,  a  satisfactory  solution  of  the  general  problem,  and  it  is 
open  to  several  objections.  In  the  first  place,  where  cables  are 
drawn  into  ducts  a  lead  sheath  is  usually  needed  to  protect  the 
insulation  from  abrasion.  If  the  cable  is  single-conductor,  oper- 
ating at  high  voltage,  we  have  the  objection  stated  above  against 
this  combination.  If  the  cable  is  not  lead-covered  and  operates 
at  high  voltage,  a  static  discharge  also  takes  place  to  the  tile 
duel,  which  breaks  down  the  insulation  in  time.  Furthermore, 
if  the  cables  in  the  ducts  are  of  low  voltage  carrying  large  cur- 
rents, and  if  a  number  of  them  are  grouped  together,  serious 
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Fig.  4.  — Ordinary  Type  of  Manhole. 

difficulties  will  be  encountered  from  lack  of  ventilation  and  con- 
sequent overheating  of  the  cables. 

In  my  opinion,  as  a  general  proposition,  especially  in  high 
voltage  work,  the  best  way  to  wire  a  power  house  is  to  use 
braided  rubber  insulated  wire,  supported  in  free  air  upon  porce- 
lain or  other  insulators  which  in  themselves  have  sufficient  insu- 
lation to  withstand  the  operating  voltage  of  the  cable.  The 
rubber  insulation  then  serves  only  as  a  safeguard  to  life  in  case 
of  momentary  contact,  and  to  prevent  a  short-circuit  in  case  of 
temporarily  placing  tools  or  such  things  upon  the  cables. 
Cables  should  be  spread  out  as  far  as  possible  from  each  other, 
in  order  to  obtain  the  best  possible  ventilation  and  minimize 
trouble  in  case  of  short-circuit. 

In  connection  with  the  question  of  ventilation,  I  should  like  to 
call  your  attention  to  the  fact  that  the  temperature  of  the  outside 
of  a  cable  does  not  indicate  its  maximum  temperature.  Some 
experiments  made  at  Niagara  by  Mr.  H.  W.  Fisher  show  that 
there  may  be  a  difference  as  high  as  40°  C  between  the  outside 
of  the  cable  and  the  inside  of  the  insolation.  For  this  reason 
cables  should  have  their  outside  temperature  kept  lower  than  is 
ordinarily  the  case.  In  laying  out  a  cable  system  the  matter  of 
ventilation  should,  therefore,  be  regarded  as  of  prime  importance. 
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cables  are  installed  in  this  way  they  should  be  rendered  fireproof 
by  some  means.  A  method  whicn  has  been  adopted  by  the 
Niagara  Falls  Power  Company  consists  of  the  following  : 

Asbestos  strip,  about  3  inches  wide  and  3-16  inches  thick,  is 
soaked  in  a  silicate  of  soda  solution  until  it  is  thoroughly  impreg- 
nated. It  is  then,  while  soft,  wrapped  spirally  around  each 
cable  which  has  been  put  in  place  on  its  rack  in  the  subway. 
This  covering  very  quickly  hardens  and  forms  a  coating  like 
stone  over  the  braid  of  the  cable  which  is  fireproof.  Asbestos 
applied  in  this  way  has  many  advantages.  It  needs  no  binding 
wire  or  steel  bands  to  hold  it  in  place  around  the  cable,  which 
are  apt  to  uncoil  when  most  needed,  for  the  silicate  serves  as  a 
fim  bond.  Furthermore,  the  asbestos,  having  its  pores  entirely 
filled,  becomes  a  good  conductor  of  heat,  and  the  heat  from  the 
copper  losses  can  get  out  by  conduction.  Dry  asbestos,  on  the 
other  hand,  in  a  porous,  cloth-like  condition,  is  a  good  insulator 
of  heat,  which  is  likely  to  subject  the  insulation  of  the  cable 
wrapped  with  it  to  a  high  temperature.  The  method  of  fire- 
proofing  here  described  has  been  given  severe  fire  tests,  and  it 
has  served  its  purpose  in  every  case. 

Most  of  the  so-called  fireproof  braids  put  on  cables  are  not 
fireproof  for  this  reason  :  The  coiling  and  uncoiling  of  completed 
cable  at  the  factory  and  during  the  process  of  installation  cracks 
the  fireproof  braid,  which  naturally  is  hard  and  brittle,  and 
leaves  it  full  of  minute  cracks  and  pores.  As  soon  as  the  cable 
is  heated  by  the  fire  the  rubber  compound  of  the  insulation  gives 
off  a  combustible  gas  which  comes  out  through  these  cracks  and 
burns  in  the  form  of  numerous  little  gas  jets,  which  is  practically 
the  equivalent  of  the  rubber  burning  directly.  A  wrapping  of 
untreated  asbestos  strip  which  is  sometimes  used  is  no  better, 


Fig.  5. — Improved  Form  of  Manhole  Construction. 

Where  cables  traverse  a  floor,  the  arrangement  shown  in 
section  in  Fig.  i  makes  a  safe  installation  for  cables  of  even  the 
highest  potentials.  Where  cables  or  wires  pass  through  walls, 
the  ordinaiy  method  of  cementing  a  porcelain  bushing  in  the 
wall  has  objections  against  it.  The  bushing  is  apt  to  crack 
from  differences  of  temperature  on  the  two  sides  of  the  wall,  or 
from  settling-strains  in  the  wall,  and  a  break-down  occurs.  It 
is  much  safer  to  cut  a  square  opening  in  the  wall  and  place  an 
insulator  as  shown  in  Fig.  2.  If  exposed  to  the  weather,  the 
construction  shown  in  Fig.  3  is  simple  and  is  safe  for  the  highest 
voltages. 

Where  a  large  number  of  cables  have  to  be  led  through  a  sub- 
way on  account  of  the  conformation  of  the  power  house  struc- 
ture, they  should  preferably  be  racked  on  insulators  in  such  a 
way  as  to  give  good  ventilation  and  to  render  each  cable 
accessible.  It  is  well  to  locate  the  cables  on  the  walls  of  the 
subway  and  as  low  down  as  possible,  so  as  not  to  be  influenced 
by  the  hot  air  which  will  float  at  the  top  of  the  subway.  When 
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Fig.  6. 


-Manhole  Construction  Adopted  by  Niagara 
Falls  Power  Company. 


for  as  soon  as  the  fire  reaches  the  cables  so  wrapped  the  heat 
melts  the  rubber  compound  and  the  asbestos  wrapping  draws  it 
out  like  a  wick  and  burns  furiously. 

The  covering  of  impregnated  asbestos  strip,  as  ilescribed, 
while  hard  and  brittle  also,  is  not  moved  after  it  is  put  upon  the 
cable,  and  remains  solid  and  homogeneous,  without  cracks  or 
pores.  This,  when  heated,  confines  the  melted  rubber  and  in- 
flammable gas  and  does  not  carry  fire. 

Special  precautions  should  be  taken  in  installing  the  cables  in 
a  power  house  which  lie  inside  ot  the  circuit  breakers,  for  these, 
in  case  of  trouble,  are  not  protected  automatically. 

underground  wiring. 

The  conditions  governing  underground  cable  w^ork  are  quite 
different  from  interior  wiring.  Here  lead  covering  is  absolutely 
necessary  for  cable  protection  on  account  of  water,  and  also 
because  paper  cables  must  be  used  for  reasons  of  economy,  and 
all  cables  must  be  drawn  into  ducts  underground,  for  any  form 
of  subway  with  bracket  supports  for  the  cable  would  be  prohib- 
itive in  cost.  My  objection  to  the  single-conductor  lead-covered 
cables  still  holds  for  underground  use  for  voltages  over  5,000. 
Such  high-voltage  conductors  should,  if  possible,  be  placed  in 
the  form  of  multiple-conductor  cables,  where  breakdown  in  insul- 
ation from  static  effects  is  seldom  experienced  if  liberal  sized 
bells  are  used  at  the  terminals  of  the  cable. 

In  connection  with  underground  cable  work  I  should  like  par- 
ticularly to  call  your  attention  to  the  grouping  of  ducts  and  con- 
struction of  manholes.  Ordinarily  ducts  are  bunched  together 
and  brought  out  at  the  center  of  the  manhole,  as  shown  in  Fig. 
4.  Here  the  cables  divide,  half  passing  on  one  side  and  half  on 
the  other  side  of  the  manhole,  being  racked  on  the  manhole 
walls.  This  design  is  objectionable  for  a  number  of  reasons. 
First,  it  exposes  every  cable  in  the  conduit  to  damage  from 
short-circuit  at  the  points  A-A,  where  they  are  in  close  proximity 
to  each  other.    Secondly,  it  necessitates  beiulii  g  every  cable 
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>li,»i  p;\  ai  ponils  A  aiul  l>  in  ovei\  manhole,  which  tends  to 
i-rack  the  insulation  and  cause  trouble.  Most  break-downs  in 
underjjronnd  woi  k  do  occur  at  these  points.  Another  objection 
to  this  form  of  conduit  construction  is  from  the  standponit  of 
heating.  The  cables  in  the  inner  ducts,  if  heavily  loaded,  will 
rise  to  a  high  temperature,  for  there  is  no  way  for  the  heat  to 
Ret  away  by  conduction.  The  inner  ducts  are  surrounded  by 
chambers  containing  still  air,  which  constitute  the  best  possible 
insulator  ol  heat. 

Duels,  in  my  oiiinion,  should  never  be  grouped  more  than  two 
in  width,  so  that  every  duct  will  have  an  outlet  for  heat  conduc- 
tiiMi  through  the  surrounding  earth.  A  much  better  form  ol 
consti'uction  is  shown  in  Fig.  5.  Here  the  ducts  are  grouped 
only  two  in  width,  aiul  the  conduit  enters  the  manhole  at  the 
side  so  that  the  cables  can  pass  straight  through  on  the 
side  wall  without  bending.  A  further  step  in  design  leads  to  the 
arrangement  shown  in  Fig.  6.  Here  the  ducts  are  still  laid  in 
one  trench,  but  the  ducts  are  placed  in  four  separate  groups, 
spaced  apart  by  concrete,  as  shown.  The  manholes  are  built 
with  a  vertical  liivision  wall  through  the  center  and  two  entrance 
holes.  Removable  soapstone  shelves  divide  the  groups  of  cables 
horizontally,  so  th  it  not  more  than  one-quarter  ot  the  number 
of  cables  in  the  conduit  can  be  damaged  by  short-circuit  at  any 
time.  In  this  design  the  cables  also  run  straight  through  the  man- 
hole without  bending.  This  construction  has  been  adopted  by  the 
Niagara  F"alls  Power  Company  on  all  its  recent  conduit 
work,  and  the  results  obtained  have  been  very  satisfactory  in 
practice.  lu  places  where  rock  is  near  the  surface  of  the  ground 
the  construction  shown  in  Fig.  7  is  adopted,  which  requires  only 
a  very  shallow  excavation  and  affords  excellent  conditions  for 
the  dissipation  of  heat  from  the  ducts. 

The  heating  of  underground  conduits  is  a  matter  which  is 
overlooked  to  a  great  extent, and  it  is  probable  that  many  under- 
ground cables  for  this  reason  are  operating  at  a  much  higher 
temperature  than  they  should.  The  heating  constants  vary 
considerably  with  the  nature  of  the  soil  surrounding  the  conduit, 
but  a  fairly  safe  rule  is  not  to  exceed  3  watts  per  duct-foot  as  a 
maximum  for  copper  loss  in  cable,  and  not  to  concentrate  too 
many  ducts  in  one  group. 

The  forced  ventilation  of  underground  conduits  has  been  tried 
but  without  success.  Forcing  air  under  pressure  through  the 
ducts  has  the  effect  only  of  lowering  the  temperature  at  the  end 
where  the  air  enters,  but  of  raising  the  temperature  toward  the 
end  where  the  air  escapes.  There  is  a  method,  however,  of 
cooling  cables  in  ducts  which  is  very  effective,  but  almost  pro- 
hibitive in  cost,  except  in  a  few  special  cases.  It  consists  of 
drawing  into  each  duct  with  the  cable  a  small  lead  pipe,  through 
which  water  is  kept  circulating.  This  arrangement  is  used  at 
Niagara  in  a  conduit  250  feet  long,  between  Power  House  No.  2 
and  the  Transformer  House,  and  the  results  have  been  very 
good. 

Where  single-conductor  lead-iovered  cables  are  used  in  under- 
ground installations  tor  carrying  large  alternating  currents  at  low 
voltage, trouble  from  induced  current  in  the  lead  sheath  should  be 
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Fig.  7. — Manhole  Construction  of  Shallow  Trenches. 

guarded  against.  I  do  not  refer  to  local  eddies,  but  to  the  current 
which  flows  in  the  lead  sheath  of  two  parallel  cables  as  secondary 
induced  by  the  current  in  the  copper  of  the  same  cables  as  prim- 
ary. This  secondary  circuit  is  shown  in  Fig.  8.  When  the  lead 
circuit  is  closed  at  two  manholes  by  contact  with  supporting  iron 
brackets  the  current  which  flows  in  the  lead  is  very  considerable, 
and  the  resulting  loss  is  nearly  equal  to  the  I2R  loss  in  the  copper, 
even  at  25  cycles.  At  higher  frequencies  this  loss  will  probably 
be  greater.  As  a  specific  example  I  will  cite  some  readings  which 
were  taken  on  two  parallel  300-foot  lengths  of  1,250,000  c.  m. 
cable  carrying  800  amperes  in  the  copper  at  25  cycles.  The  open- 
circuit  voltage  induced  in  the  lead  was  15  volts,  and  with  the  lead 
sheaths  short-circuited  at  one  end  through  an  ammeter,  the  cur- 


rent was  found  to  be  approximately  200  amperes.  You  can  see 
from  these  figures  that  the  matter  is  one  of  greatest  importance, 
and  special  precautions  should  be  taken  in  all  underground  work 
to  meet  it.  The  lead  sheaths  of  all  cables  should  be  either  bonded 
together  carefully  in  every  manhole  or  else  carefully  insulated. 
If  neither  one  thing  nor  the  other  is  done,  sparking  will  occur 
from  this  lead  current  at  the  cable  supports  at  the  manholes, 
which  will  burn  through  the  lead  sheaths  and  cause  a  break-down. 

In  conduits  built  of  insulating  material,  such  as  vitrified  clay, 
little  trouble  need  be  feared  from  electrolysis  if  the  conduit  is 
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-Secondary  Circuit  Formed  by  Lead 
Covering. 


well  drained  and  dry.  If  the  ducts,  however,  contain  water  and 
the  cables  are  partially  submerged,  the  lead  covering  will  rapidly 
disintegrate,  unless  the  sheath  is  bonded  at  frequent  intervals  to 
the  nearest  railway  return  circuit. 

In  conclusion  I  may  say  that  the  points  brought  out  in  this 
paper  are  not  based  upon  theory,  but  upon  actual  experience 
with  a  large  variety  of  electric  cables  operating  under  various 
conditions. 


PERSONALS. 

Mr.  Fred  P.  Cox,  representing  the  Edison  &  Swan  United 
Electric  Light  Company,  Limited,  of  London,  England,  is  at 
present  in  Canada  in  the  interest  of  his  company. 

Mr.  George  B.  Lowe,  until  recently  superintendent  of  the 
Cape  Breton  Electric  Company,  Sydney,  N.  S.,  has  secured  a 
responsible  position  with  the  Egerton  Tramway  Company,  New 
Glasgow. 

Mr.  Hartley  Gisborne,  electrical  engineer,  of  Ladysmith, 
British  Columbia,  has  been  invited  and  has  accepted  membership 
in  the  International  Electric  Congress  to  be  held  at  St.  Louis  this 
year. 

Mr.  Wilson  Phillips,  a  well  known  engineer  of  Toronto,  has 
recently  removed  to  Winnipeg-,  where  he  has  accepted  a  position 
with  the  Winnipeg  Street  Railway  Company,  of  which  his 
brother,  Mr.  WiHord  Phillips,  is  manager. 

McGill  Universiiy,  Montreal,  has  done  honor  to  Mr.  Edward 
Weston,  a  pioneer  in  electrical  science  and  research.  At  the 
convocation  held  on  April  29th  last,  the  degree  of  L.L.D.  was 
conferred  upon  Mr.  Weston  for  his  many  contributions  to  elec- 
trical science. 

Mr.  E.  B.  Merrill,  formerly  of  Toronto,  who  has  lor  the  past 
four  years  been  connected  with  the  Westinghouse  Electric  & 
Manufacturing  Company  at  Pittsburg,  has-  recently  returned  to 
Canada  and  opened  an  office  as  consulting  electrical  and 
mechanical  engineer  at  16  King  St.  West,  Toronto. 

Mr.  John  L.  Griffin,  manager  of  the  Dartmouth  Electric  Light 
Company,  Dartmouth,  N.S.,  died  very  suddenly  on  May  7th  last. 
Mr.  Griffin  was  subject  to  heart  trouble,  but  apparently  had 
been  in  good  health  recently.  He  was  born  in  Preston  in  the 
year  187 1,  and  moved  to  Dartmouth  when  but  a  boy.  He 
learned  his  trade  as  a  machinist,  and  upon  the  formation  of  the 
Dartmouth  Electric  Light  Company  was  appointed  manager, 
which  position  he  held  until  his  death. 

Previous  to  his  departure  for  New  York  city, Mr.  P.G.  Gossler, 
late  superintendent  and  chief  engineer  of  the  Montreal  Light. Heat 
&  Power  Company,  was  made  the  recipient  of  a  very  handsome 
loving  cup.  In  the  inscription  on  the  cup  the  dates  "  189S-1904" 
were  conspicuous, indicating  the  period  during  which  Mr.Gossler 
had  been  connected  with  the  company.  The  presentation  was 
made  by  the  secretary-treasurer, Mr.  H.H.Henshaw,  whose  words 
reflected  the  high  appreciation  its  donors  entertained  for  Mr. 
Gossler's  ability  and  indomitable  energy,  as  well  as  the  great 
regret  at  being  deprived  of  the  benefit  of  his  experience  and 
counsel. 

Mr.  E.  S.  Hopkins,  of  the  D'Olier  Engineering  Company, 
mechanical  and  electrical  engineers,  Philadelphia,  Pa.,  recently 
visited  Toronto,  Montreal,  and  other  cities  with  a  view  to  estab- 
lishing branch  offices  in  Canada  for  the  sale  of  the  DeLaval 
steam  turbine.  Mr.  Hopkins  reports  a  rapidh;  increasing 
demand  for  sleam  turbines,  as  is  shown  b\'  the  fact  that  there 
have  been  turned  out  over  20,000  horse  power  in  DeLaval  tur- 
bines ranging  in  units  up  to  200  horse  power,  but  chiefly  of  the 
smaller  sizes.  It  is  the  intention  to  give  more  attention  in  the 
immediate  future  to  the  design  and  development  of  larger  units 
suitable  for  central  stations  and  'similar  work.  The  New  York 
office  of  the  D'Olier  Engineering  Company  is  at  74  Cortlandt 
street. 
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SUCCESSFUL  STUDENTS  AT  McGILL. 

The  following  students  in  electrical  engineering  are 
announced  to  have  passed  the  examinations  of  McGill 
University,  Montreal  : 

Frederick  Baylis  Brown,  B.Sc. ,  honors  in  alternat- 
ing currents  and  alternating  current  machinery,  elec- 
tric lighting  and  power  distribution  and  electric  traction. 

Frederick  Alexander  MacKay,  B.Sc,  honors  in  elec- 
tric lighting  and  power  distribution  and  in  electric 
traction. 

PASSED   FOR   DEGREE   OF   BACHELOR   OF  SCIENCE. 

Electrical  Engineering. — George  Kinghorn  McDou- 
gall,  Montreal,  Que.;  Geo.  Herbert  Cole,  Ottawa, 
Ont.;  John  Haydon  Cardew,  South  Beach,  Young's 
Point,  Ont. ;  George  Walker  Scott,  B.A.,  Montreal, 
Que.;  Frederick  William  McCloskey,  Boiestown,  N.B.; 
John  Allan  Wenger,  Ayton,  Ont.;  Alexander  Sankey 
Latty  Peaslee,  Defiance,  Ohio,  U.S.A.;  Howard  Ket- 
chum  Dutcher,  Charlottetown,  P.E.I.;  Louis  Marotte, 
Westmount,  Que.;  John  Stone  Hunter  Wuriele,  Act- 
onvale,  Que.;  Harry  Ellis  Biatch,  St.  John's,  Nfld.; 
Herbert  Freeman  Rodger,  St.  John's,  Nfld.;  M.  Her- 
bert Roffey,  Braintree,  Essex,  England  (aegrotat). 

Post  Graduate  Course. — Frederick  Baylis  Brown. 
B.Sc,  Montreal,  Que.;  Frederick  Alexander  MacKay, 
B.Sc,  Montreal,  Que.;  George  Gordon  Gale,  B.Sc, 
Quebec,  Que. 

THIRD  YEAR. 

Robert  W.  Boyle,  second  mathematical  prize  for 
mechanics,  Canadian  General  Electric  scholarship. 

D.  C.  Findlay,  Canadian  General  Electric  scholar- 
ship. 

Gordon  B.  Glassco,  prizes  for  calculus  and  graphical 
statics,  Canadian  General  Electric  scholarship. 

Ian  McLeish,  prizes  for  dynamics  of  machines  and 
electric  measurement. 

Oswald  A,.  Mundy,  Canadian  General  Electric  schol- 
arship. 

PASSED  THE   SESSIONAL  EXAMINATIONS. 

Electrical  Engineering  —  William  C.  M.  Cropper, 
Kingston,  St.  Vincent,  B.W.I.;  Robert  W.  Boyle, 
Carboneer,  Nfld.;  Ian  McLeish,  Montreal,  Que.;  Sid- 
ney G.  F.  MacDermott,  Ropley,  Jamaica,  W.I.;  Char- 
lie Willard,  Morrisburg,  Ont.;  Gavin  F.  Scoulter,  New 
Westminster,  B.C.;  A.  Dale  Harris,  Ottawa,  Ont.; 
Clifton  H.  Wright,  Barbadoes,  W.I.;  Lockwood  Bur- 
pee, Gibson,  N.B.;  Delmer  C.  Findlay,  Danville,  Que.; 
Gordon  B.  (ilassco,  Hamilton,  Ont.;  Ernest  W.  Bow- 
ness,  Kensington,  P.E.I.;  George  A.Johnston,  Red- 
nersville,  Ont.;  Hiram  H.  Archibald,  Harbor  Grace, 
Nfld.;  H.  Ashley  Wheaton,  Elgin,  Albert  County,  N. 
B.;  Walter  G.  Ross,  Port  Perry,  Ont.;  Kenneth  E. 
Drinkwater,  Montreal  ;  William  Redpath,  Montreal; 
Roy  H.  We;igant,  Derby  Line,  Vt.,  U.S.A.; 
Earnest  A.  Piche,  Montreal,  Que.;  Stanley  Cunha, 
Kingston,  Jamaica,  W.I.;  John  A.  Campbell,  Chelten- 
ham, Ont.;  Oswald  A.  Mundy,  Hamilton,  Ont.;  H. 
Lawrence  Price,  Montmorency,  Que.;  Moses  A.  Ful- 
ington,  Johnson,  Vt.,  U.S.A.;  Donald  McLean,  B.A., 
Campbellton,  N.B.;  Raymond  P.  Bray,  CampDellton, 
N.B. 

SECOND  YEAR. 

Electrical  Engineering — William  S.  Lee,  Victoria, 
P.E.I. ;  Cecil  W.  Walker,  Kensington,  P.E.I.;  Royden 
K.   Burland,   Yarmouth,   N.S.;  George   E.  Brennan, 


Ottawa,  Ont.;  John  M.  Forbes,  Bonavista,  Nfld.;  Mel- 
ville L.  Hibbard,  Farnham,  Que.;  Alexanders.  Cram, 
Smith's  Falls,  Ont.;  B.  Howard  Higgins,  London, 
Ont.;  James  G.  Beaubien,  Outremont,  Que.;  A.  Doug-  | 
las  Gurd,  Montreal,  Que. ;  James  Harvie,  Westmount, 
Que.;  Frederick  M.  Tupper,  Truro,  N.S.;  Reginald 
Mudge,  Montreal,  Que.;  Daniel  H.  Ross,  Montreal, 
Que.;Thos.  L.  Corrigan,  Brockville,  Ont. ;  Alfred  M. 
S.  Boyd,  Westmount,  Que.;  W.  Sydney  Ewens,  Owen  ; 
Sound,  Ont. ;  James  DeL.  Purdy,  B.  A.,  Springfield, N.S. 


SUCCESSFUL  SCHOOL  OF  SCIENCE 
STUDENTS. 

The  following  students  in  the  mechanical  and  elec- 
trical engineering  course  at  the  School  of  Practical 
Science,  Toronto,  nave  successful  passed  their  exam- 
mations: 

Honors. -  -First  year — W.  L.  Amos,  J.  C.  Armer,  F. 
Barber,  W.  C.  Blackwood,  G.  A.  Colhoun,  R.  S.  Dav- 
is, C.  B.  Hamilton,  A.  L.  Harkness,  C.  W.  Hookway,/ 

A.  H.  Hull,  W.  Maciachlan,  D.  G.  Mellwraith,  B.  W.  / 
Marrs,  W.  K.  Sanders,  R.  L,  Sewell,  C.   L.  Vickery, 

J.  N.  Wilson,  E.  M.  Wood.  Second  year— C.  B. 
Aylsworth,  G.  G.  Bell,  W.  R.  Carson,  F.  W.  Harris- 
on, G.  Kribs,  C.  E.  Sisson,  W.  F.  Stubbs,  E.  D.  Til-  ^ 
son,  W.  E.  Turner.  Third  year — J.  H.  Alexander,  J. 
H.  Barrett,  A.  M.  Campbell,  C.  P.  McGibbon,  A.  E. 
Pickering,  M.  R.  Riddell,  R.  S.  Smart. 

Pass- — First  year — C.  C.  Arnott,  J.  H.  Davidge, 
W.  F.  Beck,  H.  H.  Betts,  W.  S.  Brady,  H.  E.  Bran- 
don, F.  M.  Byam,  A.  Cameron,  W.  A.  Campbell,  A. 
M.  Carroll,  R.  E.  C.  Chadwick,  F.  Chri.-<tie,  C.  A. 
Clendening,  A.  Crawford,  N.  P.  F.  Death,  E.  H. 
Doidge,  C.  S.  Dundass,  S.  L.  Fear,  C.  S.  Grasett,  J. 
Gray,  R.  A.  Hare,  J.  C.  Hartney,  C.  R.  Hillis,  R.  H. 
Hopkins,  H.  B.  Housser,  T.  Jones,  J.  C.  Kee,  J.  D. 
Keppy,  C.  J.  Lamb,  A.  P.  Linton,  F.  R.  Macdonald, 
J.  A.  McPherson,  H.  C.  Maguire,  W.  A.  Maxwell,  J. 
E.  Meader,  C.  H.  Meader,  L.  H.  Miller,  G.  N.  Moles- 
worth,  D.  G.  Park,  C.  H.  L.  Pennington,  J.  W.  Pierce, 
H.  C.  Ritchie,  L.  R.  .Robertson,  A.  B.  Silcox,  J. 
Young,  A.   R.  Zimmer.  | 

Second  year — R.  H.  Armour,  T.  W.  Arens,  F.  W. 
Baldwin,  W.  M.  Bristol,  J.  P.  Charlebois,  E.  Chant- 
rell,  S.  R.  A.  Clement,  F.  F.  Dowling,  H.  S.  Fier-  ^ 
heller,  W.  G.  Hewson,  J.  W.  Leighton,  S.  1{.  McCor- 
man,  C.  A.  McLean,  T.  H.  Mace,  R.  W.  Moflfatt,  L. 
W.  Morden,  C.  R.  Munro,  W.  C.  Nicklin,  C.  W.  Pat- 
erson,  W.  L.  Richardson,  H.  V.  Serson,  C.  H.  Shir- 
riflf,  L.  R.  Thompson,  A.  E.  Uren,  J.  M  Vaughan,  J. 
H.  N.  Wilkie,  P.  M.  Veates. 

Third  year— T.  D.  Btown,  J.  W.  Calder,  S.  E. 
Craig,  W.  M.  Currie,  W.  S.  Gibson,  W.  W.  CJray, 
W.  E.  Greenwood,  C.  J.  Harris,  W.  S.  H.   Keefe,  C. 

B.  McCuaig,  C.    D.   McKay,   E.   E.   Moore,   W.   H.  I 
Munro,  G.  Pace,  W.  S.  Pardoe,  J.  Paris,  W.  J.  Smith- 
er,  B.  B.  Tucker,  J.  P.  Watson,  W.  F.  Wright. 


The  St.  John  Railway  Company,  St.  John  N.B.,  has  just  in- 
stalled a  new  650  k.w.  C.G.E.  generator,  which  will  be  direct 
connected  to  a  Laurie  engine. 

The  Winnipeg  Street  Railway  Company  are  about  lo  com- 
mence the  construction  of  several  new  buildings,  including  a  car 
shed  in  the  north  end  ot  the  city,  a  car  shop  at  Fori  Rouge,  the 
extension  of  the  Main  street  shed,  and  three  large  buildings  at 
the  Gas  Works.  It  is  intended  to  have  all  the  cars  required  by 
the  system  built  in  the  city  in  future. 
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OUR  WINNIPEG  OFFICE. 
The  publishers  of  this  Journal  have  recently  opened  a 
branch  office  at  No.  310  Mclntyre  Block,  Winnipeg.  A  resi- 
dent representative  has  been  appointed  who  will  be  exclu- 
sively employed  in  advancing  the  circulation  of  this  Journal 
and  in  keeping  our  readers  informed  regarding  the  latest 
developments  throughout  the  west.  The  kind  co-operat- 
ion of  our  friends  in  the  west  is  solicited  in  behalf  of  the 
success  of  this  enterprise. 


The   smelting  ol  iron    ore  by 

Smelting  by  dec-        1     .  •         •  4.   •  •  c 

tricity  electricity  is  yet  in  its  infancy, 

but  the  investigations  of  the 
Canadian  Commission  appointed  to  report  on  the 
subject,  which  has  recently  returned  from  Europe, 
as  briefly  outlined  in  a  preliminary  report  to  the  Min- 
ister of  the  Interior,  leads  to  the  conclusion  that  this 
method  of  reducing  iron  ore  to  metallic  iron  is  likely 
to  result  in  a  marked  development  of  the  mining  in- 
dustry of  this  country.  The  Commission  found  that 
at  Livet,  where  the  most  interesting  experiments  were 
seen,  the  cost  of  producing  a  ton  of  pig  iron  was 
$10.60.  By  means  of  the  blast  furnace  as  now  used 
in  Canada,  the  average  cost  is  perhaps  $14  per  ton,  so 
that  there  is  a  very  substantial  margin  in  favor  of  the 
electric  process.  The  furnaces  used  in  Europe,  how- 
ever have  not  been  specially  designed  for  reducing  iron 
ore  to  pig  iron  by  the  electric  process,  and  it  is  prob- 
able that  with  a  plant  properly  constructed,  the  cost 
of  production  could  be  materially  lessened.  The  large 
amount  of  electric  current  needed  for  the  reduction  of 
ore  has  been  one  of  ihe  drawbacks  to  the  development 
and  success  of  the  process.  In  the  Livet  plant  the 
co.>t  of  electric  energy  to  produce  a  ton  of  pig  iron  is 
placed  at  $2.26,  or  over  one-fifth  of  the  total  cost. 
With  the  increased  development  of  the  Canadian  min- 
ing industry  which  is  likely  to  result  through  the  intro- 
duction of  electricity,  the  electrical  engineer  will  be 
called  upon  to  design  electric  plants  specially  suited  to 
the  conditions  of  electric  smelting  by  means  of  which 
the  amount  of  energy  absorbed  will  be  reduced  to  the 
mimimum. 


One  branch    of  electrical  work 


Necessity  of  Thorough 
Construction. 


that  seems  to  have  made  but 
very  little  progress  in  the  last 
ten  years  is  that  of  the  construction  of  pole  lines  and 
overhead  distributing  systems  generally.  This  is  par- 
ticularly true  of  Canada,  where  the  early  methods 
employed  by  the  telegraph  and  telephone  companies  for 
the  erection  of  their  lines  are  still  followed  by  the 
majority  of  companies  supplying  electric  light  and 
power.  There  appears  to  have  been  very  little  thought 
or  study  given  to  the  construction  of  such  systems, 
and  the  failure  to  appreciate  the  importance  of  this 
department  in  connection  with  the  general  operation 
of  the  system  has  led  to  very  unsatisfactory  conditions 
generally.  It  is  only  recently  that  interest  has  been 
awakened  in  this  subject,  mainly  through  the  realiza- 
tion by  sad  experience  that  the  old  fashioned  method 
of  building  pole  lines  would  not  do  in  the  case  of  long 
distance  transmission,  and  the  necessity  for  building 
such  systems  in  accordance  with  scientific  principles 
has  brought  the  electrical  engineering  fraternity 
to  look  upon  outdoor  construction  work  as  a 
field  demanding  immediate  consideration.  It  is  not 
alone  the  companies  in  the  smaller  towns  who  are 
offenders  with  respect  to  poor  overhead  construction, 
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but  it  would  almost  seem  that  the  larger  the  city  the 
poorer  is  the  general  class  of  work  done.  It  must  be 
admitted,  ot  course,  that  in  the  case  of  the  latter  places 
the  multiplicity  of  circuits  of  various  kinds  makes  the 
problem  very  complex,  but  this  is  all  the  more  reason 
why  a  careful  study  of  the  situation  should  be  made. 
In  the  construction  of  an  electric  light  and  power  over- 
head distributing  system  primary  importance  is  nearly 
always  attached  to  the  electrical  and  economical 
features  of  the  installation,  the  engineer  being  desirous 
of  obtaining  the  best  results  electrically  with  a  minimum 
of  cost  for  material.  It  should  be  pointed  out,  how- 
ever, that  other  considerations  are  very  important  and 
we  believe  that  they  can  be  kept  in  sight  and  still  the 
results  mentioned  before  attained,  while  the  benefit  to 
the  community  at  large  would  be  very  great.  In  this 
connection  we  would  suggest  that  it  is  very  necessary 
in  order  that  entirely  satisfactory  results  be  attained 
that  the  various  municipal  authorities  should  co-oper- 
ate with  the  electrical  companies  in  order  that  distribut- 
ing systems  may  be  installed  which  will  at  once  provide 
a  maximum  of  efficiency  in  the  system  combined  with 
a  high  degree  of  convenience  in  operation  and  immun- 
ity from  danger  to  either  property  or  life.  By  a  little 
of  this  co-operation  much  of  the  unsightly  spectacles 
presented  by  mutilated  shade  trees  and  irregularities 
in  construction  work  practically  necessitated  by  friction 
with  the  authorities  would  be  avoided  and  systems 
could  be  laid  out  with  due  regard  for  all  contingencies. 
Municipalities  should  bear  in  mind  the  fact,  however, 
that  first-class  construction  work  with  the  advantages 
to  be  derived  from  it  require  a  return,  and  considera- 
tion of  this  point  is  frequently  neglected  in  the  con- 
stant clamour  for  the  lowest  possible  rates. 

The  question  of  high  class  construction  work, 
together  with  that  of  the  installation  of  modern 
apparatus,  brings  up  another  feature  of  the  conditions 
obtaining  in  the  electric  light  and  power  business  of 
to-day.  It  is  undoubtedly  true  that  a  great  many  of 
the  companies  hesitate  either  to  increase  the  capacity 
of  their  plants  to  an  adequate  degree  or  to  replace  old 
apparatus  with  more  modern  and  efficient  machinery, 
on  account  of  the  widespread  agitation  for  the  munici- 
palization of  electric  light  and  power  plants  all  over 
the  country.  In  any  particular  case  where  purchase 
by  a  municipality  is  contemplated  it  is  but  natural  that 
a  company  should  hesitate  to  invest  more  capital  in  a 
new  plant,  practically  abandoning  the  old,  and  in  the 
event  of  a  purchase  losing  a  considerable  portion  of 
their  investment.  The  whole  situation  is  one  that 
demands  careful  consideration  and  each  central  station 
will  have  to  consider  its  own  special  problem.  We 
hope  that  at  the  forthcoming  Convention  of  the 
Canadian  Electrical  Association,  to  be  held  at  Hamil- 
ton next  month,  the  matter  will  receive  due  considera- 
tion and  be  thoroughly  discussed. 


The  importance  of  co-operation 
*^*''Tneineers'"°"^  among  the  different  engineers 
engaged  in  the  consideration  of 
any  new  electric  light  or  power  development  is 
emphasized  by  many  recent  installations.  Too  often 
power  houses  are  designed  without  due  consideration 
being  given  to  the  accommodation  of  the  machinery 
for  which  the  power  house  is  primarily  to  be  used. 
Contracts  have  repeatedly  been  let  for  buildings  which 


nave  proved  to  be  entirely  unsuited  for  the  apparatus 
when  it  came  to  be  installed.  One  would  expect  this 
to  be  the  case  more  frequently  with  regard  to  the 
smaller  plants,  but  in  many  of  the  large  jones  this 
defect  is  noticeable.  We  suppose  this  is  true  particu- 
larly in  Canada  where  the  rapid  development  of  power 
plants  has  not  been  accompanied  by  the  development 
of  engineers  thoroughly  qualified  for  the  various  lines 
necessary  for  the  proper  and  intelligent  design  of  a 
complete  plant.  A  few  years  ago  when  the  size  of 
individual  machines  was  small  and  belted  units  were 
the  rule  rather  than  the  exception,  this  matter  was  not 
so  important,  but  in  these  days  of  heavy  direct  con- 
nected machines  it  is  absolutely  essential  that  the 
building  should  conform  to  the  proper  lay-out  of  the 
machinery  it  is  to  contain  and  due  regard  should  be 
had  to  providing  proper  facilities  for  handling  machin- 
ery. Not  only  are  the  buildings  unsuited  for  heavy 
apparatus,  but  accommodation  for  switchboard  appar- 
atus seems  to  be  entirely  omitted.  More  inconven- 
ience and  real  danger  is  caused  by  improper  accommo- 
dation for  switchboard  apparatus  and  suitable  provision 
for  locating  and  installing  the  conductors  leading  from 
the  machines  and  switchboards  and  providing  for  the 
safe  and  proper  placing  of  lightning  arresters  than  most 
people  realize.  In  any  prospective  installation  a  con- 
sideration ol  the  plant  and  its  proper  arrangement 
should  be  considered  before  any  attempt  is  made  to 
design  a  building,  and  this  building  should  be  laid  out 
to  conform  to  the  requirements  of  the  case.  Architects 
and  civil  engineers  should  appreciate  the  importance 
of  this  part  of  the  work  in  which  they  are  engaged  and 
co-operate  to  as  great  an  extent  as  possible  with  those 
who  have  the  handling  of  the  electrical  part  of  the 
equipment  in  charge.  If,  as  frequently  happens,  an 
architect  or  civil  engir^eer  is  entrusted  with  the  entire 
control  of  the  work,  he  should  have  the  assistance  ol 
some  one  well  qualified  to  advise  him  in  this  direction. 


CANADIAN  ELECTRICAL  ASSOCIATION. 

The  dates  for  the  annual  convention  in  Hamilton  are 
the  15th,  i6th  and  17th  of  |  une.  A  strong  local  com- 
mittee with  J.  A.  Kammerer  and  Gordon  Henderson  at 
its  head  is  energetically  pushing  along  arrangements 
for  visits  to  points  of  interest,  the  annual  dinner,  etc. 
The  last  day  of  the  convention  will  be  devoted  to  visit- 
ing the  Hamilton  Electric  Light  and  Cataract  Power 
Company's  works  at  De  Cew  Falls  and  the  great  elctric 
power  development  works  in  process  of  construction 
at  Niagara  Falls. 

Advance  copies  of  the  convention  papers  are  being 
printed  and  will  shortly  be  mailed  out  to  the  members. 
The  printing  of  the  Question  Box  in  pamphlet  form  is 
also  under  way. 

A  successful  convention  seems  assured.  There  should 
be  a  grand  rally  of  representatives  of  the  electrical 
interests. 

The  June  number  of  the  Elkctrical  News,  will 
contain  the  complete  programme,  and  other  matter  of 
interest  relating  to  the  meeting  and  the  convention  city. 

The  Secretary  of  the  Canadian  Electrical  Association, 
as  well  as  the  editor  ot  the  Question  Box,  have  experi- 
enced considerable  difficulty  in  sending  out  communi- 
cations to  members  ot  the  Association  on  accoinit  of 
changes  of  address  of  which  no  notification  has  been 
given.  Members  who  may  have  recently  changed 
their  address  and  to  whose  notice  this  paragrapli  may 
come,  are  requested  to  communicate  immediately 
their  new  address  to  the  Secretary. 
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NEW  STREET  LIGHTING  FIXTURE. 

The  reqiiircnients  of  .i  street  fixture  to  withstand  the 
severe  climatic  conditions  prevailing  at  certain  seasons 
in  Canada  are  necessarily  of  a  character  demanding 
gieat  care  in  the  design  and  manufacture.  The  almost 
universal  use  of  metal  sockets  for  both  series  and 
multiple  systems  necessitates  a  device  which  must 
completely  protect  the  socket  and  connecting  leads 
from  the  effects  of  rain,  snow  and  ice.  The  occasional 
demand  for  waterproof  multiple  sockets  further  neces- 
>itates  a  fixture  with  which  they  can  be  used  to 
advantage.  In  general,  a  high-class  street  fixture 
must  be  attractive  in  design,  mechanically  strong,  and 
well  designed  electrically.  More  particularly  is  this 
last  feature  of  importance  in  fixtures  to  be  used  on 
high  voltage  series  systems,  where  high  potentials  are 
likely  to  exist  between  current  carrying  parts  and  the 
structure  proper,  due  to  grounded  circuits. 

Appreciating  the  above  facts,  the  Canadian  General 
Electric  Company  have  placed  on  the  market  a  new 
street  lighting  fixture  for  series  and  multiple  incandes- 
cent lamps,  which  is  illustrated  herewith.  The  general 
form  ol  earlier  types  has  been  retained,  experience 
proving  that  this  form  is  most  satisfactory,  but  in 
details  the  new  fixture  differs  radically  from  any  other 
fixture  now-  on  the  market.  It  consists  of  the  follow- 
ing principal  parts,  viz.:  i,  hood  ;  2,  cross  arm  bell  ; 
3,  goose-neck  ;  4,  crow-foot  ;  5,  weatherproof  socket 
holder. 

The  hood  differs  materially  from  existing  types  01 
hoods  in  the  formation  of  a  lip  or  dripping  edge  at  the 
rim,  which  effectually  sheds  all  water,  thus  preventing 


the  dripping  of  water  upon  the  base  of  the  lamp, 
usually  resulting  in  softening  of  the  plaster  frequently 
used  in  cementing  the  shell  to  the  glass  bulb.  Another 
improvement  consists  in  forming  the  top  part  of  the 
hood  in  raised  annular  sections,  greatly  stiffening  the 
hood  as  a  whole,  and  adding  to  its  attractiveness.  The 
hoods  are  thoroughly  coated  with  enamel,  white  on 
the  reflective  side  and  green  on  the  top  surfaces,  the 
enamel  being  thoroughly  baked  to  ensure  permanency. 

In  the  cross-arm  bell  the  manufacturers  base  their 
strongest  claims  for  superiority  over  other  types  ot 


fixtures.  This  part  consists  of  a  single  bell-shaped 
casting,  combining  a  cross-arm  for  supporting  line 
wires,  and  a  bell-shaped  enclosure  for  protecting  the 
socket,  socket  support,  and  wires  connecting  thereto 
from  the  elements.  Experience  has  proved  that  the 
omission  of  wires  from  the  goose-neck,  placing  them 
external  to  the  fixture,  and  insulating  to  the  point  of 


C.  G.  E.  Universal  Street  F'ixtlre. 


entrance  nearest  the  socket,  is,  from  an  electrical 
standpoint,  the  best  practice. 

The  cross-arm  supports  the  porcelain  knob  insula- 
tors to  which  the  line  wires  are  attached,  and  the  bell 
supports  and  protects  the  socket  supporting  tube, 
through  which  the  connecting  wires  enter  at  the  highest 
point  inside  the  bell.  The  method  of  introducing  the 
wires  to  the  bell  proper  ensures  almost  complete  pro- 
tection from  rain,  snow  and  sleet.  Porcelain  bushings 
at  this  point  thoroughly  insulate  the  wires  from  all 
metal  parts.  These  bushings  are  leaded  to  the  iron, 
making  an  absolutely  tight  joint,  and  the  cable  neatly 

fitting  the  bushing,  prac- 
tically makes  the  entrance 
waterproof.  The  cross-arm 
bell  also  forms  a  solid 
support  for  the  hood,  the 
latter  being  held  in  place  by 
four  set  screws.  The  hood 
makes  a  neat  fit  with  the 
cross-arm  bell,  and  extends 
three-fourths  of  an  inch 
inside,  practically  prevent- 
ing water  from  entering  at 
this  point. 

Occasionally,  conditions 
exist  where  the  standard 
goose-neck  suspension  is 
unfavorable  to  the  best  dis- 
tribution of  light,  and  it  is 
desirable  to  suspend  the 
fixture  over  the  roadway 
from  cables  as  illustrated  in 
the  second  view.  By  a 
simple  modification  in  the 
design  of  the  arms  of  the 
cross-arm  bell  to  provide  for  suspension  from  two 
cables,  the  new  fixture  becomes  particularly  well 
adapted  for  cable  suspension,  and  is  at  the  same  time 
interchangeable  for  either  method  of  suspension. 


It  is  stated  that  the  Council  of  Orillia,  Ont.,  have  decided  to 
abandon  the  broken  dam  of  the  municipal  power  plant  at  Ra^Tged 
Rapids,  and  to  blast  a  tunnel  through  the  solid  rock  for  1,500  feet, 
the  bring  the  water  to  a  bulkhead  at  the  entrance  to  the  flume 
and  thus  prevent  the  possibility  of  such  accidents  as  that  which 
occurred  this  spring.  The  cost  of  the  work  will  be  about  $25,- 
000.    An  auxiliary  steam  plant  has  been  installed. 
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QUESTIONS  AND  ANSWERS  S 

"  Subscriber"  asks  the  following  questions  : 

1.  Would  a  telephone  wire  (ground  return)  work 
satisfactorily  on  the  same  poles  as  a  two  phase  2,200 
volt  lighting  circuit,  distance  being  five  miles? 

2.  At  what  distance  should  the  telephone  wire  be 
from  the  high  potential  wires  to  give  best  results? 

3.  How  often  would  a  metallic  return  system 
have  to  be  transposed  to  work  satisfactorily  on  the 
same  poles  ? 

Ans.  —  I.  A  telephone  system  with  ground  return 
will  not  work  satisfactorily  on  the  same  poles  as  a  2200 
volt  alternating  current  lighting  circuit,  even  though 
the  distance  should  be  considerably  shorter  than  five 
miles. 

2.  Even  with  metallic  return  the  telephone  wires 
should  be  at  least  five  or  six  feet  away  from  the  high 
potential  wire. 

3.  With  a  metallic  return  "system  to  insure  satis- 
factory service  the  more  frequently  the  wires  are  trans- 
posed the  better  will  be  the  service.     It  is  just  as  easy 

A 


to  transpose  at  every  other  pole  as  it  is  to  transpose 
less  frequently.  The  simplest  way  of  doing  this  is  to 
run  the  telephone  wires  on  side  blocks.  In  this  way 
the  transposition  can  be  eflFected  without  the  use  of 
special  transposition  insulators.    (See  sketch). 


A  subscriber  in  a  Northern  Ontario  town  writes  : 
Would  you  kindly  publish  for  us  in  your  next  issue 
a  good  draft  and  specification  for  a  telephone  box 
or  closet. 

Answes. — Without  knowing  all  the  conditions  re- 
garding position  of  telephone  cabinet,  whether  in  a 
building  or  not,  whether  one  or  two  sides  will  be 
formed  by  the  angle  of  a  room,  as  is  usual,  or  built 
clean  of  the  wall  altogether,  and  whether  it  is  to  be 
panelled,  or  simply  built  with  matched  stuff;  these 
points  being  unknown,  a  drawing  of  any  kind  would 
likely  prove  wide  of  the  mark.  A  specification  should 
be  quite  ample  to  enable  anyone  to  construct  a  tele- 
phone cabinet,  and  we  will  endeavor  to  formulate  a 
brief  one  : — The  cabinet  should  not  be  less  than  2'  6" 
in  the  clear,  inside  3'  would  be  better.  If  panelled,  the 
work  should  be  in  two  thicknesses  with  heavy  felt 
paper  between.  Door  should  be  in  two  thicknesses, 
with  felt  paper  between,  and  woolen  felt  or  heavy  cloth 
should  be  glued  in  rebate  of  door  jambs,  to  keep  out 
sound.  If  any  glass  is  used  the  sashes  shoujd  be  pre- 
pared to  receive  two  thicknesses  of  glass  with  a  space 


between  the  panes;  doors  and  panelling  should  be 
screwed  together  through  the  outsicie  face.  The  ceiling 
should  be  covered  on  the  underside  with  heavy  felt- 
paper  or  cloth.  A  tight-fitting  plush  carpet  should  be 
laid  on  the  floor,  with  heavy  paper  underneath  it.  If 
the  cabinet  is  to  be  built  with  ordinary  matched  stuff", 
put  heavy  felt  paper  on  the  outside  walls  and  put  a 
second  facing  of  boards  over  this.  Windows  and  door 
to  be  finished  like  panelled  cabinet  described. 


THE  COMPARATIVE  EFFICIENCY  OF  INTERNALLY 
FIRED  AND  EXTERNALLY  FIRED  BOILERS.' 

By  D.  W.  Rorr,  Amherst,  N.S. 

It  is  generally  admitted  that  theoretically  the  internally  fired  boi'er 
should  have  a  lower  efficiency  than  any  form  which  gives  belter  space  for 
combustion,  and  less  close  proximity  of  the  fire  to  the  cooling  surfaces. 
It  is  not  often  that  the  two  types  of  setting  have  been  accurately  and  im- 
partially compared,  and  hence  data  and  results  of  trials,  made  by  inde- 
pendent authorities  upon  boilers  of  nearly  the  same  capacity,  with  practi- 
cally the  same  coal,  and  under  closely  similar  conditions,  demand  unbi- 
assed presentation.  It  must  be  clearly  understood  thai  the  following 
article  is  not  a  comparison  between  two  different  makes  of  boilers,  but 
between  two  different  types  of  furnaces,  types  which  are  open  to  the  en- 
tire engineering  professioo  for  use,  both  on  land  and  at  sea,  the  whole 
forming  a  valuable  contribution  to  practical  steam  engineering.— The 
Editors. 

Probably  most  engineers  who  are  interested  in  ste^m-Doiler 
construction  and  economy,  have  the  opinion  that  a  highly  heated 
brick  furnace  is  more  favorable  lo  the  complete  combustion  of 
the  volatile  hydrocarbons  conlained  in  bituminous  coal  than  the 
cool  surface  of  an  internal  furnace  surrounded  by  water  ;  but  I 
think  it  is  at  least  open  to  discussion  whether  the  more  direct 
utilization  of  ihe  heat  in  an  internal  furnace,  by  wliich  radiation 
and  air  leakage  are  avoided,  does  not  more  than  offset  the 
other  advantages  of  the  brick  furnace.  With  either  arrange- 
ment of  furnace  it  is  necessary  to  admit  the  proper  proportion  of 
air,  and  the  air  must  be  heated  to  a  high  temperature,  say  1,400 
degrees  P.,  in  order  to  produce  combustion  of  the  volatile  gases. 
This  air  is  more  easily  and  more  naturally  heated  by  passing 
through  the  bed  ot  fuel  on  the  grate  than  in  any  olher  way.  If 
cold  air  is  admitted  above  Ihe  fire,  combustion  will  be  checked, 
even  with  a  brick  arch  ;  of  if  a  laige  amount  of  coal  is  thrown 
upon  the  fire  at  once,  ihe  air  supply  will  be  checked  and  cooled 
so  that  the  volatile  gases,  which  are  being  rapidly  set  free,  will, 
to  a  large  extent,  pass  off  unconsumed  for  want  ot  sufficient 
heated  air.  Therefore,  the  question  of  obtaining  perfect  com- 
bustion with  either  kind  of  furnace  is  largely  dependent  upon 
the  skill  and  care  of  the  fireman  in  having  the  fire  of  such  thick- 


DIAGRAM  OF    EXTERNALLY     ITRED     BOILER    WITH     DUTCH  OVEN 
USED  IN  PROFESSOR  HITCHCOCK'S  TESTS. 

ness  that  the  air  supply  will  bo  properly  regulated  and  in  care- 
fully spreading  the  fuel  in  small  quantities  over  the  fire. 

This  result  may  be  obtained  mechanically  either  by  the  sys- 
tem of  underfeed  stoking  or  by  down  draft  on  the  llawley  plan, 
by  which  the  volatile  gases  are  forced  to  pass  through  the  bed 
of  incandescent  fuel,  thus  receiving  the  heal  and  air  necessary 
lor  complete  combustion.  Either  of  these  .systems  of  stoking 
may  De  carried  out  in  a  steel  furnace  surroimded  by  water  as 
well  as  in  a  brick  furnace.  It  is  necessary,  however,  tc  have 
the  internal  furnace  large  enough  to  permit  complete  mingling 
of  the  burning  gases  before  they  come  in  actual  contact  with 
the  cooling  surfaces,  and  in  this  respect  furnaces  of  small  diani 


♦Reprinted  from  the  Engineering  Magazine. 
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eu'i,  --liili  .l^  .III'  Lisiil  in  llu'  Sii'Uli  01  l..iiuashiio  types  of 
boilers,  are  at  f.uill. 

In  order  to  make  a  eomparisoii  of  the  aotual  economy  of  the 
two  method;:  of  biirmii>j  soft  coal  for  sleam  generation,  a  table 
is  given,  comprising  four  trials  of  steam  boilers — two  of  a  water- 
tube  boiler,  set  in  brick,  fitteil  with  Dutch  oven  in  front,  and  two 
of  a  boiler  of  the  internal-liirnace  type.  These  trials  were  made 
at  technical  schools  under  the  direction  of  careful  and  experienced 
men,  and  the  results  were  fully  and  exactly  recorded  ;  they  corres- 
pond closely  in  conditions,  the  boilers  having  about  the  same 
amount  of  heating  and  grate  surface,  the  coal  for  three  ot  the 
trials  being  from  the  same  mine,  and  for  the  other  trial  of  nearly 
the  same  calorific  value. 

The  trials  of  the  water-tube  boiler  with  Dutch  oven  (A  and  C) 
are  taken  from  a  paper  by  Professor  E.  A.  Hitchcock,  of  the 
Ohio  State  University,  presented  at  the  Saratoga  meeting,  June, 
1903,  of  the  American  Society  of  Mechanical  Engineers. 

The  trials  of  the  internally  fired  boiler  at  McGill  University 
(B  and  D)  are  taken  from  a  report  by  Professor  John  T.  Nichol- 
son, D.  Sc.,  formerlj'  of  McGill  University,  now  director  of 
mechanical  engineering  at  the  Municipal  Technical  School, 
Manchester,  England,  and  Professor  R.  J.  Durley,  B.  Sc.,  of 
McGill  University. 

Description  of  Boilers.- — The  equipment  at  the  Ohio  State 
University,  especially  constructed  for  the  purpose  of  boiler  and 
fuel  testing,  (referred  to  in  trials  A  and  C  of  the  table  annexed) 
consists  of  a  water-tube  boiler,  a  Green's  fuel  economizer,  an 
air  heater,   induced  and  forced-draft  fans.    The  boiler  (of  the 


DIAGRAM  OF  INTERNALLY  FIRED  BOILER  USED  IN  MCGILL 
UNIVERSITY  TESTS, 


Babcock  &  Wilcox  type)  has  56  4-inch  by  16-foot  tubes,  and  a 
42-inch  diameter  drum,  giving  a  heating  surface  of  1,070  square 
feet.  The  furnace  is  of  the  Dutch-oven  or  fire-brick-arch  type 
with  stationary  grates,  having  an  area  of  25  square  feet.  The 
furnaie  projects  in  front  so  that  the  front  of  the  bridge  wall  is 
on  a  Pne  with  the  front  of  the  boiler,  the  arch  extending  i  foot 
6  inches  beyond  the  end  of  the  grate  bars.  The  boiler  is 
arranged  so  that  it  may  be  operated  with  or  without  the  fuel 
economizer  or  the  air  heater,  and  with  natural  draft,  induced 
draft  or  forced  draft. 

The  McGill  University  boiler  (referred  to  in  trials  B  and  D  of 
the  table  annexed)  is  of  the  Robb-Mumford  internally  fired  type, 
consisting  of  upper  and  lower  water  and  steam  drums  connected 
by  circulating  necks.  In  the  lower  drum,  the  axis  of  which  is 
inclined  upwards  about  i}4  inches  per  foot  of  length,  is  a  cylin- 
drical firebox,  from  which  the  tubes  lead  to  the  rear  head  of  the 
boiler.  On  leaving  the  tubes,  the  hot  gases  are  passed  over  the 
external  surfaces  of  the  boiler  between  the  lower  and  upper 
drums  and  inside  a  steel  casing  covered  with  brick.  The 
inclination  of  the  lower  shell  and  a  baffle  plate  around  the  upper 
half  of  the  furnace  assist  in  the  natural  circulation,  which  appears 
to  be  unusually  brisk.  The  grate  is  fitted  with  rocking  bars. 
The  principal  dimensions  of  the  boiler  are  as  follows  :  Lower 
drum  68  inches  diameter  by  15  feet  6  inches  long  ;  upper  steam 
drum  38  inches  diameter  by  17  feet  9  inches  long;  furnace  49 
inches  diameter  by  8  feet  3  inches  long  ;  tubes  2^  inches 
intsrr.al  diameter  by  7  feet  1  inch  long,  148  in  number;  tolaj 
heating  surface  (not  including  the  lower  surface  of  the  lower 
shell,  which  although  enclosed  is  not  effective),  1,074  square  feet  ; 
grate  surface  24^  square  feet.  The  boiler  is  in  regular  use  in 
the  MacDonald  Engineering  building  of  McGill,  University,  and 
is  part  of  the  installation  which  supplies  steam  for  light,  power 
and  heating  purposes.  It  can  be  worked  either  under  natural 
draft  or  with  forced  draft  on  the  closed-ash-pit  system. 


Apparatus  En>ployed.  —  For  both  sets  of  trials  at  the  Ohio  and 
McGill  Uuivei sities,  draft  gauges  were  used  to  measure  the 
draft  and  thermcmeters  and  pyrometers  to  take  the  temperature 
of  the  air  on  entering  the  ash  pits  and  the  gases  leaving  the 
boilers,  also  for  the  feed  water.  Pressure  gauges  were  used  to 
get  the  steam  pressuie,  and  for  the  Ohio  trials  a  Barrus  calori- 
meter was  used  to  determine  the  quality  of  steam.  For  the  Mc- 
Gill tiials  the  steam  was  taken  as  dry.  For  all  trials  weighing 
tanks  were  used  for  weighing  the  water,  the  weighing  tanks 
opening  into  a  collecting  tank  below  from  which  the  water  was 
pumped  to  the  boilers.  All  steam  and  hot-water  piping  was 
covered  with  non-conducting  material  ;  all  fittings  were  made 
tight  or  blanked  off  to  avoid  leakage.  The  fuel  was  weighed, 
the  time  and  weight  of  each  barrow  load  being  noted.  Samples 
were  taken  with  each  barrow  load  for  the  determination  of  mois- 
ture and  for  calorimetric  tests  by  a  Mahler  calorimeter,  for  the 
Ohio  trials,  and  by  a  Donkin  calorimeter  for  the  McGill  trials. 

Methods  Employed  in  Carrying  on  the  Trials. — For  the  Ohio 
University  trials  (A  and  C)  with  brick  furnace  and  setting,  the 
boiler  was  fired  continuously  from  thirty-six  to  forty-eight  hours 
before  the  trial  in  order  that  the  brick  work  should  be  thoroughly 
heated.  About  two  hours  previous  to  the  commencing  of  the 
test  proper,  the  fire  was  drawn,  the  damper  being  closed,  grate 
bars  and  ash  pit  cleaned,  and  a  new  fire  immediately  kindled 
with  the  coal  to  be  used.  This  new  fire  was  converted  as 
quickly  as  possible  to  the  condition  to  be  maintained  throughout 
the  trial,  the  draft  being  regulated  to  give  the  desired  fuel  con- 
sumption and  depth  of  fire  fixed  to  secure  the  best  consumptfon 
with  the  least  amount  of  air  excess.  The  tubes  were  blown 
free  of  soot  after  starting  the  fire.  About  ten  minutes  before 
starting  the  test  proper,  the  exact  time  being  noted,  the  last 
fresh  coal  was  thrown  on,  and  five  minutes  later  the  fire  was 
levelled  with  a  rake  and  the  thickness  determined  by  resting  a 
bar  on  the  bed  of  fire  and  levelling  it  by  sighting  on  the  level 
gauge  and  then  noting  the  thickness  by  graduations  on  the  fire 
door,  which  was  open  just  enough  to  allow  the  rod  to  pass  into 
the  furnace.  At  the  time  for  starting,  the  height  of  water  in  the 
boiler  drum  was  noted  on  a  scale  reading  in  one-tenth  inches, 
fastened  to  the  guage  glass,  and  a  string  was  also  put  on  the 
glass  at  the  same  point  as  a  guide  for  the  person  controlling  the 
feed  water  to  the  boilers.  All  readings  were  taken  at  regular 
intervals  of  one-half  hour,  commencing  fifteen  minutes  after  the 
test  started.  The  firing  was  done  at  regular  intervals  ot  three 
to  five  minutes,  depending  upon  the  rate  of  combustion,  and  the 
amount  fired  was  usually  two  shovelfuls.  At  the  end  of  the  trial, 
the  same  methods  were  employed  as  regards  firing,  the  thick- 
ness of  fire,  etc.,  as  at  the  beginning,  and  if  the  water  in  the 
boiler  was  not  the  same  height  by  the  scale,  the  necessary  cor- 
rection was  made  for  this,  based  on  the  calibration  of  the  boiler 
drum.  The  fire  was  then  allowed  to  burn  out,  when  all  refuse 
was  cleaned  from  the  grates  and  the  pit.  The  trials  were  con- 
ducted by  A.  J.  Boehme,  G.  R.  Bott  and  J.  S.  Wilson,  members 
of  the  senior  class  of  mechanical  engineering  for  graduation 
thesis,  carried  on  under  the  direction  of  Professor  Hitchcock. 

For  the  McGill  Universitv  trials  (B  and  D),  at  the  commence- 
ment of  a  trial  the  fire  was  allowed  to  burn  down  until  only  just 
enough  was  left  to  light  up  a  fresh  fire,  the  stop  valves  being 
manipulated  so  as  to  keep  the  steam  pressure  constant.  At  the 
time  of  commencing,  a  known  weight  of  wood  (allowed  for  as 
half  its  weight  of  coal)  was  fired  and  firing  then  began  with 
weighed  coal.  The  fire  was  opened  up  as  the  production  of 
steam  increased.  The  end  of  the  trial  was  taken  to  be  the  time 
when  evaporation  ceased,  as  the  last  of  the  weighed  coal  died 
down  on  the  grate.  Just  enough  fir?  was  left  to  light  up  again. 
In  this  way,  any  uncertainty  as  to  the  depth  of  the  fire  at  the 
beginning  and  end  of  the  trial  was  avoided.  The  level  in  the 
water  gauge  was  the  same  at  the  commencement  and  end  in 
each  trial.  The  trials  formed  a  portion  of  the  regular  instruction 
course  in  the  department  of  mechanical  engineering  at  McGill 
College,  and  were  carried  out  with  the  boiler  at  oidinar)'  work, 
the  remaining  boilers  in  the  room  being  steamed  so  as  to  take  the 
fluctuations  of  the  load  so  far  as  was  possible.  In  no  case  was 
special  preparation  made  for  the  trial,  except  that  the  tubes  were 
swept  just  before  the  trial  began. 

TRIALS  OF  BOILERS. 
(A  and  C  with  brick  furnace— B  and  D  internal  furnace.") 

Designation  of  trial   A  B  C  D 

No.  of  trial  (original  report)    loi  B.E.H.         2  160  3 

Date  of  trial   Feb.  »,'oi  Nov.  11, "9S  Feb.  12,  02  Nov,  iS.'gS 

Type  of  boiler    Watei -tube  Int'l-furn  Water-tube  Int'l-fum. 

Duration  of  trial— hoiir.s    10  8h  jin.  9  8h  22111, 

Heating  surface — sq.  f  t   1,070  i,074  1,070  1,074 

Grate         "  "    25  24-5  20  24.5 
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Av'ERAGt  Pressures  and  Temperatures. 

Steam  pressure  by  gauge,  lbs.  per  sq.  in          134       102.5       98        in. 5 

Steam  temperature,  dee.  Fahr   358      339.2      337  344.6 

Draft  at  damper,  ins.  water  16       .375       .552  .25 

Draft  in  ash  pit,     '•       "    +.08        .0        — .02  +.46 

Feed  water,  deg.  Fahr    166       141  53.2  146 

Escaping  gases,  "       "    490       427        556  454 

Air  enteiing  ash  pit,      ■'       "    158.5      39         57.9  70 

Air  used  per  lb.  coal,  lbs   19.41     17.5        18.6  18.9 

Fdel  and  Water. 

George's  George's  Hackers  George's 
Kind  of  coal.  Creek,     Creek,      Run  Creek, 

R.M.         R.M.      (lump)  R.M. 

Coal  consumed  per  hr.— lbs   375         324.1       581.4  523 

Moisture  in  coal— per  cent   1.08        1.7  .85  2.2 

Ash  and  refuse  in  coal,  per  cent.  *   8.9  6.6         10.48  6.8 

Coal  per  sq.  ft.  grate  per  hour   14.8         13.23       29.07  21.35 

Water  evaporated  per  hour,  lbs   3,262       2,832       4.on  4,234 

Factor  of  evaporation   1.094       1.115       1.203  1.112 

Evaporation  per  hour  from  and  at  212°.  3,569       3,157       4,826  4.708 

Evaporation  per  lb.  coal,  lbs   8.69        8.75        6.889  8.09 

Equivalent  evaporation  from  and  at 

212°  per  lb.  of  coal— lbs   9.518       9.75        8.30  9.00 

Heat  Value  of  Coal  and  Efficiency  of  Boiler  and  Furnace 

A— Heat  used  in  evaporation,  B.T.U   9,192       9.580       8,016  8,460 

B — Calorific  value  of  coal,  "    14,240      13,900      13,647  13,900 

C — EflSciency  boiler  and  furnace,  Ah-B  = 

C  =  per  cent   64.54       ^9  58.74  61 

Ash  and  Refuse  in  Coal. 

*  The  percen  age  of  ash  and  refuse  for  trials  B  and  D  would  have  been 
higher  if  they  had  been  taken  from  the  analysis  as  they  were  for  trials  A 
and  C  instead  of  by  weight  (See  Prof.  Hitchcock'.s  paper,  sec.  20),  and  for 
this  reason  the  evaporation  per  pound  of  combustible  is  omitted. 

Comparison  of  Trials.  —  Trials  A  of  the  external  brick-furnace 
boiler  and  B  of  the  internal-furnace  boiler  were  made  under 
natural  or  low-pressure  draft,  and  trials  C  and  D  of  the  same 
boilers  under  forced  draft.  All  of  the  trials  show  the  evaporation 
per  pound  of  coal  to  be  in  favor  of  the  internal-furnace  boiler, 
and  the  total  efficiency  of  the  two  types  of  boilers  and  furnaces 
based  on  the  heat  value  of  the  coal,  which  forms  the  true  test, 
shows  4.5  per  cent,  in  favor  of  the  internal-furnace  boiler  for 
natural  draft,  and  2.25  per  cent,  for  forced  draft.  It  will  be 
noted,  however,  that  the  brick-set  boiler  and  furnace  was  given 
the  following-  advantages  in  the  trials: — In  trial  A  lor  the  brick 
furnace  with  natural  draft  the  air  entering  the  ash  pit  was  pre- 
heated to  158.5  degrees  F.,  as  compared  with  cold  air  at  39 
degfrees  for  the  internal-furnace  boiler,  trial  B.  Professor  Hitch- 
cock's trials  (Numbers  116  and  117)  show  that  preheating  the  air 
to  about  the  same  extent  gives  a  direct  advantage  of  2.4  per 
cent,  and  an  indirect  advantage,  as  indicated  by  less  CO  in  the 
escaping  gases,  of  1.3  per  cent.  So,  it  would  appear  that  if  the 
air  had  been  preheated  for  trial  B  of  the  internal-furnace  boiler  it 
would  have  shown  a  total  efficiency  of  8.2  per  cent,  belter  than 
the  brick-set  boiler  and  external  furnace. 

In  the  forced-draft  trials  (C  ard  D)  the  grate  surface  was  re- 
duced lo  20  square  feel  for  the  brick  furnace  and  not  for  the  in- 
ternal furnace.  Professor  Hitchcock's  paper  (Sec  26)  shows 
that  the  reduced  grate  surface  would  give  an  advantage  to  the 
brick  furnace  through  less  excess  of  air. 

Loss  of  Heat  of  Brick  Work  When  Running  Intermittently. — 
In  the  trials  of  the  brick-set  boilers  with  external  furnace  at  the 
Ohio  University  it  will  be  noted  that  the  boiler  was  fired  con- 
tinuously from  36  to  48  hours  before  the  trials,  in  order  that  the 
brick  work  should  be  thoroughly  heated,  and  Prof.  Hitchcock 
states  in  his  paper  (Sec.  20)  that  as  a  result  of  a  series  of  trials 
made  especially  to  determine  that  point,  cold  brick  walls  con- 
tinued to  absorb  heat  for  72  hours,  and  increased  the  loss  during 
the  trial  8.5  per  cent.,  and  he  also  states  that  brick-set  boilers 
should  be  preheated  not  less  than  30  hours  before  the  commence- 
ment of  a  trial  in  order  to  give  their  best  results.  This  shows 
clearly  the  advantage  of  an  internally-fired  boiler  in  cases  where 
steam  is  used  only  during  the  day  time  or  at  intermittent  periods 
because  the  internal  furnace  will  give  as  good  efficiency  during 
the  first  hour  of  steaming  as  at  any  sub'^equent  period.  The 
exact  amount  of  loss  in  running  a  brick-set  boiler  during  the  day 
time  onl)'  is  not  shown  by  these  trials,  but  from  Professor  Hitch- 
cock's results  I  think  it  fair  to  assume  it  would  not  be  lers  than  4 
to  6  per  cent,  in  favor  of  the  internal  furnace. 

It  will  be  noticed  in  comparing  ihe  methods  of  starting  and 
stopping  that  Professor  Hitchcock  used  the  running  start, where- 
as in  the  iVIcGill  trials  the  fire  was  burned  down  to  the  lowest 
possible  point  before  starting  and  also  at  Ihe  end  of  the  trial. 
While  these  methods  probably  give  about  the  same  results, 
Professor  Hitchcock's  method  would  be  in  favor  of  the  boiler, 
because  the  condition  of  his  fire  would  be  at  its  best  from  slarl 
to  finish.  It  would  also  seem  probable  that  a  fire  built  up  even 
two  hours  before  the  start,  as  was  done  in  the  Ohio  University 
trials,  might  contain  a  greater  amount  of  combustible  matter  at 
the  beginning  of  the  trial  than  at  the  end,  when  there  would 
reasonably  be  a  larger  accumulation  of  clinker  and  incombus- 
tible material  on  Ihe  grate. 


9.3 


The  McGill  trials  do  not  show  any  allowance  for  moisture  in 
the  steam  ;  if  we  assume  that  the  steam  from  the  boiler  con- 
tained the  same  amount  of  moisture  as  from  the  brLck-set  boiler, 
we  should  have  lo  deduct  0.8  per  cent,  for  trial  A  and  1.7  per 
cent,  for  trial  C  from  the  resulls  of  the  internal-furnace  boiler 
trials. 

To  sum  up  the  comparison  : — The  comparative  efficiency  of 
the  two  types  of  boilers  and  furnaces  as  shown  by  the  trials  with 
the  additions  for  preheated  air  in  trial  A,  deducting  the  moisture 
in  the  steam,  is  7.4  per  cent,  in  favor  of  the  internally-fired 
boiler  when  the  brick  setting  and  furnace  is  preheated  or  run 
continuously  ;  or  if  run  in  day  time  only,  say  1 1  to  13  per  tent, 
in  favor  of  the  internal  furnace.  Under  forced  draft  and  con- 
tinuous running,  the  diflerence  shown  is  slightly  in  favor  of  thc- 
internal-lurnrtce  boiler,  although  perhaps  not  outside  the  limit  of 
error  of  testing  ;  but  under  intermittent  running  the  difference 
would  be  considerably  in  its  favor. 

Il  may  be  said  that  the  differences  shown  by  these  trials  in 
favor  of  the  internally-fired  boiler  are  within  the  limits  of  error 
of  boiler  trials  conducted  by  diflferenl  operators  ;  but  taking 
into  account  that  the  firing  of  the  Ohio  boiler  was  done  by 
skilled  men,  and  conducted  with  a  view  to  getting  the  best  re- 
sults for  the  apparatus,  while  the  McGill  trials,  although  care- 
fully conducied,  were  made  with  Ihe  regular  fireman  to  show  the 
students  the  methods  of  testing  ^nd  the  results  under  ordinary 
condilions  of  running  ;  and  considering  further  that  the  method 
of  starting  and  stopping  ihe  trials  at  Ihe  Ohio  University  was 
rather  more  favorable  to  the  boiler  than  at  McGill— I  think  the 
comparison  a  safe  one.  But  even  if  the  internal-furnace  boiler 
did  not  give  any  better  resulls  than  the  brick  furnace  and  set- 
ting, it  would  show  that  the  expense  in  first  cost  and  repairs  of 
a  Dutch  oven  and  brick  setting  are  unnecessary  ;  and  especially 
considering  the  rapid  deterioration  and  increase  of  air  leakage 
incident  to  brick  work,  when  subjected  lo  Ihe  intense  heat  of 
combustion,  Ihey  are  objectionable  as  compared  with  the 
internally-fired  self-contained  boiler,  which  should  hold  its 
maximum  efficiency  in  continued  service  and  require  much  less 
repairs  than  the  brick  furnace  and  setting. 
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The  Montreal  Street  Railway  Companj'  [iropose  to  expend  a 
large  sum  of  money  this  year  on  track  renewals  and  pavements. 
These  will  include  the  double  tracking  of  Davidson  street  from 
Ontario  to  Nolan  street,  and  new  rails  on  l^luery  street,  St. 
Lawrence  street  and  St.  Catharines  street.  The  present  72  lb. 
rails  will  he  i-eplaced  by  g6-lb.  rails  laid  on  steel  ties  with  con- 
crete si  ringers. 
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I  TEUEGHnPH,/ TELEPHONE  I 

A  REMINISCENCE  OF  PRINCE  EDWARD 
ISLAND. 

Ill  writiiii^  aboui  telegraph  cables,  and  after  noting 
that  the  first  successful  cable  of  the  kind  in  the  world 
was  laid  across  the  English  channel,  a  distance  of  two 
miles,  in  1840,  although  attempts  were  mada  with 
partial  success  as  early  as  1839,  the  Charlottetown 
(.uiardian  gives  a  story  which  possesses  interest  in  this 
connection  :  "On  the  21st  November,  1852,  one  of  the 
first  telegraph  cables  ever  laid  was  stretched  between 
Cape  Tormentine  and  Cape  Traverse.  The  event  was 
one  of  great  interest  and  importance.  The  work 
was  conducted  under  the  supervision  of  F.N.  Gisborne. 
The  line  was  not  intended  to  serve  merely  as  a  means 
of  telegraph  communication  between  the  island  and  the 
American  continent;  it  was  originally  designed,  more 
than  fifty  years  ago,  to  serve  as  a  connecting  link  in  a 
projected  line  to  connect  New  York  by  telegraph  with 
Newfoundland.  Hence  the  company  which  laid  it  was 
designated  by  the  name  of  the  New  York  &  Newfound- 
land Telegraph  Company.  In  August,  1868,  the  tele- 
graph cable  at  the  capes  became  unworkable,  and  its 
repairs  were  delayed  until  the  following  spring,  and 
telegraph  communication  was  interrupted  for  a  whole 
winter." 


INVENTION  OF  THE  TELEPHONE. 

Thirty  years  ago  the  telephone  was  invented  by  Dr. 
Graham  Bell,  of  Brantford,  Out.  In  a  letter  to  the 
Board  of  Trade  of  that  city  Prof.  Bell  says  : 

"  It  so  happens  that  the  telephone  was  invented 
in  Branttord  during  my  visit  to  my  father  and  my 
mother  in  1874.  Up  to  June,  1876,  only  laboratory 
experiments  had  been  made  with  the  instruments,  and 
the  transmission  of  speech  was  from  one  room  to  an- 
other in  the  same  building.  The  first  transmission  of 
speech  over  a  real  telegraph  line  was  effected  in  Brant- 
ford in  the  autumn  of  1876,  on  the  lines  of  the  Domin- 
ion Telegraph  Company,  by  means  of  instruments  which 
I  had  brought  from  Boston.  In  one  experiment  speech 
was  transmitted  from  Brantford  to  Mr.  Pleasant,  in  an- 
other from  Brantford  to  Paris,  and  in  a  third  from 
Brantford  to  my  father's  house  on  Tutela  Heights, 
where  the  results  were  witnessed  by  a  large  company 
of  Brantford  people.  These  experiments  were  made 
.August  loth,  iith,  and  12th,  1876,  according  to  an 
account  published  in  the  Toronto  Globe  and  quoted  by 
the  Scientific  American  of  September  gth,  1876.  In 
these  experiments  the  transmission  was  effected  only  m 
one  direction,  the  instruments  employed  not  being  well 
adapted  for  reciprocal  communication.  As  to  citizen- 
ship, I  was  born  in  Edinburgh,  Scotland,  and  was, 
therefore,  a  British  subject  by  birth.  I  landed  in  Can- 
ada from  Great  Britain  on  the  1st  of  August,  1870,  and 
after  a  few  days  spent  in  Paris,  Ont.,  I  removed  to 
Brantford,  where  I  resided  with  my  parents  at  Tutela 
Heights  until  March,  1871.  The  telephone  was  in- 
vented in  Brantford  in  the  summer  of  1874.  During 
the  whole  period  of  the  development  of  the  telephone, 
therefore,  my  political  status  was  that  of  a  British  sub- 
ject, who  had  taken  out  his  first  papers  of  naturaliza- 


tion in  the  United  States,  and  who,  although  not  a  full 
citizen,  was  entitled  to  the  rights  and  privileges  of  cit- 
izenship. The  telephone  went  into  commercial  use  in 
1877.  We  now  have  more  than  three  million  miles  in 
use  in  the  United  States." 


NEW  TELEPHONE  LINE. 

The  Kamouraska  &  Temiscouata  Telephone  Com- 
pany has  completed  a  line  running  from  Riviere  du 
Loup  to  Quebec,  and  giving  that  place,  as  well  as  those 
located  between  the  two  points,  communication  with 
Quebec,  and  through  a  connection  with  the  Bell  Tele- 
phone Company,  with  all  points  in  Quebec  and  Ontario 
served  by  that  company's  wires. 

The  occasion  of  the  opening  of  the  new  line  was 
celebrated  by  a  banquet  at  the  Chateau  Granville  at 
Riviere  du  Loup.  Mr.  J.  Camille  Pouliot,  the  presi- 
dent of  the  Kamouraska  &  Temiscouata  Telephone 
Company,  presided,  and  after  the  toast  to  the  King 
had  been  honored,  proposed  a  toast  to  the  town  of 
Fraserville  and  the  counties  of  Kamouraska,  Temis- 
couata and  L'Islet. 

Speaking  during  the  course  of  the  evening  to  a  toast 
to  the  telephone  company,  Mr.  Pouliot  reminded  those 
present  that  the  work  whose  completion  they  were 
gathered  together  to  celebrate  was  not  that  of  a  day  or 
of  a  single  man.  It  came  about  through  the  persever- 
ance, the  harmony  of  ideas  and  the  enterprise  of  those 
who  were  desirous  of  developing  Canadian  enterprise. 
To  several  of  the  leading  citizens  of  the  county  of 
Kamouraska  belonged  the  credit  of  having  several 
years  ago  planted  the  sapling  Irom  which  the  present 
tree  had  grown,  vigorous  and  strong,  and  whose  roots 
were  to-day  re.iching  out  into  all  the  corners  of  the 
three  counties,  until  to-day  it  reached  points  nearly 
tuo  hundred  miles  distant.  The  preliminary  labor  had 
now  been  happily  finished  and  the  success  of  the  enter- 
prise was  now  guaranteed,  but  they  would  not  rest 
upon  their  oars.  The  company  looked  to  the  people 
to  reward  the  enterprise  and  the  enthusiasm  of  the  pro- 
moters  by  taking  a  substantial  interest  in  its  prosperity, 
which  was  due  it  for  the  advance  it  marked  in  the 
commercial  development  of  the  region. 


SHORT-CIRCUITS. 

The  Bell  Telephone  Company  are  seeking  a  renewal  of  their 
franchise  in  Brantford,  Ont. 

The  Bell  Telephone  Company  are  about  to  install  a  new  mul- 
tiple switch-board  at  Toronto  Junction,  where  their  subscribers 
now  number  140. 

The  East  Grey  Telephone  Company,  Limited,  of  Markdale, 
Ont.,  h%s  been  incorporated,  with  a  capital  ot  $7,000.  The  dir- 
ectors are  Messrs.  Christopher  Knott,  James  Fawcett,  J.  W. 
Ford,  Walter  Turner  and  W.  J.  Shorlell. 

The  Huntsville  Lumoer  Company,  of  Huntsville,  Ont.,  have 
installed  a  telephone  service  at  Moose  Lake  connecting  the 
driving  camps  with  the  stations  along  the  tributary  of  the  Big 
East  River,  down  which  the  logs  are  driven.  Notice  can  thus 
be  sent  back  in  case  of  a  jam  of  logs,  instead  of  by  a  messenger 
as  heretofore,  saving  much  >ime. 

The  City  Council  of  Ottawa,  Ont.,  by  a  vote  of  thirteen  to  ten, 
haye  decided  to  give  the  Bell  Telephone  Company  an  exclusive 
franchise  for  two  years.  The  main  conditions  are  :  Business 
'phones,  $45  ;  residental  'phones,  $25,  or  $20  when  four  custom- 
ers use  the  one  line  ;  the  city  to  be  supplied  with  twenty 'phones 
free  of  charge  ;  the  company  to  pay  the  city  $1,500  for  business 
done  during  the  past  year,  and  $2,500  annually  during  the  agree- 
ment. An  influence  in  securing  the  contract  was  doubtless  a 
statement  presented  by  Mayor  Ellis  regarding  the  standing  of 
competing  telephone  companies. 
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Branch  office  of  the  Canadian  Electrical  News, 
Imperial  Building. 

Montreal,  May  9,  1904. 

The  Montreal  Light,  Heat  &  Power  Company  have  decided 
not  to  make  contracts  for  polyphase  motors  of  capacity  of  one 
horse  power  and  under,  as  they  are  anxious  to  develop  the  use 
of  single  phase  motors.  They  are  also  considering  the  advisa- 
bility of  quoting  special  rates  for  single  phase  motors  with  a 
view  of  further  encouraging  their  use. 

The  Town  of  Weslmount  (a  suburb  of  Montreal)  is  talking  of 
installing  a  municipal  plant  for  arc  and  incandescent  lighting  in 
combination,  it  possible,  with  an  incinerator.  The  town  has  a 
good  record  for  honest  municipal  government  and  might  make 
a  success  of  it,  but  the  chances  are  that  by  the  time  the  "  talk- 
ing "  is  finished  the  present  inhabitants  will  have  sought  the 
realms  where  we  are  told  "  light  "  is  not  a  saleable  asset. 

The  tremendous  decrease  in  residential  wiring  in  this  city  this 
spring  can  hardly  be  appreciated  by  those  not  actively  engaged 
in  that  line  of  work.  Some  claim  that  this  is  due  almost  entirely 
to  the  excessive  jump  in  price  quoted  by  the  Montreal  Light, 
Heat  &  Power  Company. 


PUBLICATIONS. 

The  National  Electric  Company,  Milwaukee,  Wisconsin,  have 
issued  an  attractive  catalogue  of  direct  connected  generators 
and  motors. 

A  booklet  recently  to  hand  describes  the  Andrae  O.K.  under- 
ground distribution  box  as  manufactured  by  Julius  Andrae  & 
Sons  Company,  Milwaukee,  Wis. 

The  Westinghouse  Machine  Company,  of  East  Pittsburg,  Pa,, 
have  just  issued  a  catalogue  descriptive  of  the  Westinghouse- 
Parsons  steam  turbine.  It  is,  we  believe,  the  finest  and  most 
comprehensive  work  on  this  subject  ever  issued,  the  illustrations 
being  particularly  good.  Not  the  least  interesting  are  the  re- 
sults of  tests  of  steam  turbines  of  various  capacities. 

The  Bath  Electric  Manufacturing  Company,  Limited,  of  Bath, 
England,  have  placed  on  the  market  the  "  Kramos  "  resistance- 
piece,  for  which  they  are  finding  a  large  demand.  It  is  not  an 
ordinary  carbon  resistance,  but  an  electroceramic  product  quite 
original  in  Us  composition,  structure,  and  methods  of  production. 
It  is  non-corrosive,  non-fusible,  heat,  weather  and  air  proof,  and 
has  a  great  insulation  resistance. 

"Swingle's  20th  Century  Hand-Book  for  Engineers  and  Elec- 
tricians "  has  been  published  by  Frederick  J.  Drake  &  Com- 
pany, Chicago.  The  author  deals  in  the  first  part  with  the  oper- 
ation of  steam  engines,  boilers,  feed-pumps,  and  all  the  neces- 
sary adjuncts  of  a  steam  plant,  while  the  second  part  is  devoted 
to  electricity  for  engineers  and  contains  a  great  deal  of  infor- 


mation which  all  up-to-date  engineers  should  know.  The  retail 
price  is  $1.50. 

The  McGraw  Publishing  Company,  114  Liberty  Street,  New 
York,  have  issued  a  publication  entitled  "Static  Electricity," 
the  author  being  Hobart  Mason,  B.S.,  E.E.  It  has  been  endeav- 
ored throughout  the  work  to  make  the  reading  as  simple  as  is 
consistent  with  exactness  and  a  reasonable  terseness,  and  the 
methods  of  the  calculus  have  been  avoided  save  where  demand- 
ed for  preciseness  or  compactness  of  expression.  The  retail 
price  of  the  book  is  $2.00. 


TRADE  NOTES. 

The  Rhodes  Electrical  Manufacturing  Company,  Limited,  have 
secured  from  Messrs.  Heenian  &  Froude,  Limited,  a  coiitraci  for 
the  supply  of  the  first  lot  of  motors  for  coupling  up  lo  their  ventil- 
ating fans  in  connection  with  the  Lhiderground  Electric  Railways 
Company  of  London,  Limited,  lor  the  vei-tilating  of  the  Raker 
Street  &  Waterloo  Railway. 

Supplementary  letters  patent  iiave  been  issued  incicasiiig  the 
capital  stuck  of  the  Canadian  Bullock  Electric  Manufacturing 
Company,  Limited,  to  $1,200,000,  and  changing  the  corporate 
name  of  the  compamy  to  that  of  Allis-Chalmers-Bullock,  Limited. 
Permission  is  also  given  to  manu'acture  and  deal  in  machinery  of 
all  kinds. 

The  Rhodes  Electrical  Mnfg.  Company,  Limited,  have  inform- 
ed us  that  they  have  established  a  branch  office  at  35  McAlpiue 
Street,  Glasgow,  for  the  sale  of  their  manufactures  (electric  mot- 
ors and  dynamos)  for  the  whole  of  Scotland,  under  the  manage- 
ment of  Messrs.  James.  T.  Donald  &  Company,  Limited.  All 
enquiries  for  that  district  will  be  dealt  vvith  at  this  address. 
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NEW  TELEPHONE  LINE 


A  new  copper  metallic  line  has  just  been 

completed  from  Simcoe  to  Port  Rowan.  The 

towns  listed  below  can  now  be  reached  from 
Toronto  at  the  following  rates  : 

Port  Rowan         -  50c. 

St.  Williams    -        -  50c. 

Vittoria        -        -  40c. 


I 
i 

E 
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flinerlcan  Circular 

Loom  Goiiipany's 


FLEXIBLE  CONDUIT 


REQISTERED 

MONTREAL  ELECTRIC  COMPANY,  AGENTS. 


The  ORIGINAL  and  only  GENUINE  "Circular  Loom.  "  Has  been  in  the  market  for  twelve  years,  and  handled  by  us  for 
over  nine  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


Montreal  Electric  CompSLrvy, 


354  St.  Ja.mes 
Street, 


Montreal 


Instant  shipiTient  made. 


Large  stock  of  all  sizes  always  on  hand. 


THE 


LIMITED 


METALLIC  SEAMLESS  TUBE  CO., 

BIRMINGHAM         -  ENGLAND 

 Manufacturers  of  the  

"Metallic''  Steel  Conduit  System  for  Interior  Wiring 


V    V    ^.    ^3L.SO  V"  ^» 


Cold  Drawn  Seamless  Steel  Tubes,  for  Boilers,  Cycles,  etc.,  etc. 

Diploma  and  Medal  Awarded  "World's  Fair"  Chicapo.  1893 
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ELECTRICAL  STANDARDIZATION  BUREAU. 

A  liepiitation  representing  several  of  the  leading 
Canadian  electrical  companies,  composed  of  Messrs. 
W.  V.  Soper  and  A.  A.  Dion  of  Ottawa,  J.  J.  Wright 
of  Toronto,  K.  A.  Evans  of  Quebec,  and  G.  |.  Hen- 
derson of  Hamilton,  accompanied  by  Mr.  O.  Higman, 
of  the  Electrical  Inspection  Branch  of  the  Inland  Rev- 
enue Department,  recently  waited  on  the  Hon.  Mr. 
Hrodeur,  Minister  of  Inland  Revenue,  and  requested 
tiiat  the  Government  should  establish  an  electrical 
standardizing  bureau  to  be  maintained  independent  of 
any  other  branch  of  the  public  service  and  placed  in 
charge  of  a  qualified  electrical  expert,  at  whose  dispos- 
al should  be  placed  trained  assistants  and  proper  facil- 
ities. The  purposes  for  which  a  bureau  is  required  are 
for  obtaining  absolute  standards  for  the  measurement 
of  electrical  qualities  and  to  enable  the  electrical  ex- 


pert to  make  tests  of  instruments  and  materials.  The 
delegation  also  asked  that  the  law  be  amended  so  that 
it  any  device  was  found  in  the  possession  of  anyone  to 
prevent  the  proper  registration  o?  electric  current  it 
should  be  regarded  prima  facie  evidence  for  his  con- 
viction. 


The  Canada  Foundry  Company  have  just  completed  iheir  new 
boiler  shop  at  the  Davenport  works,  which  is  one  of  the  most 
up-to-date  establishments  of  the  kind  on  the  Continent.  The 
equipment  includes  a  number  of  special  machines  which,  it  is 
claimed,  are  not  'o  be  found  in  any  otner  Canadian  shop. 

The  Ontario  Government  has  granted  permission  to  the 
Electric  Development  &  Securities  Company,  incorporated  in  the 
State  of  New  York,  to  carry  on  a  general  contracting  and  con- 
structing business  in  Ontario,  and  to  generate  and  supply  power, 
light  and  heat.  The  capital  to  be  used  is  limited  to  $100,000. 
Mr.  Frederick  K.  Foster,  of  Toronto,  has  been  appointed 
attorney  for  the  company. 


SPARKS. 

The  City  Council  of  Si.  Thomas,  Ont., 
are  considering  the  extension  of  the  electric 
railway  to  Port  Stanley. 

The  Goldie  &  McCuUoch  Company, 
of  Gait,  Ont.,  will  furnish  new  engines, 
boilers, pumps,  heaters,  etc.,  for  the  Saruia 
Gas  &  Electric  Light  Company,  Sarnia, 
Ont.,  who  are  duplicating  their  present 
plant. 

The  Canadian  Westinghouse  Company, 
of  Hamilton,  have  secured  the  contract 
for  supplying  transformers  and  fifty  alter- 
nating current  arc  lamps  for  the  electric 
plant  owned  by  the  corporation  of  Owen 
Sound,  Ont.  Messrs.  Reid  &  Kilmer,  of 
Hamilton,  representmg  the  General  Elec- 
tric Company  of  Sweden,  will  furnish  two 
generators  and  appurtenances  for  $6,000. 

The  Council  of  Oulremont,  Que.,  at  a 
recent  meeting  passed  a  resolution  empow- 
ering the  lighting  committee  to  conclude 
an  arrangement  with  the  Montreal  Light, 
Heat  &  Power  Company  for  street  lighting. 
The  company  agree  to  furnish  arc  lights  at 
the  rale  of  $75  per  year,  and  32  c.p.  mean- 
descent  lamps  at  $22  per  year.  Gas  for 
lighting  the  streets,  public  places,  etc.,  will 
be  supplied  at  the  rate  of  $17  per  year  for 
each  lamp  consuming  five  cubic  feet  of  gas 
per  hour.  The  Continental  Light,  Heat  & 
Power  Company  submitted  a  proposition 
to  light  the  town  by  means  of  gasoline. 


Electric  Hea^tinLg  Irons 


AND  OTHER  DEVICES 

HiQtiest  tniciencij— Neatest  Desion 
Best  Construction— Greatest  Durabilitu 


AMERICAN  ELECTRICAL  HEATING  CO., 


DETROIT, 
Mich.,  U.  S.  A. 


Largest  and  Oldest  Makers  in  the  World. 


STYLE  "A' 


Norton  D.  C 
Volt  and  Ammeters 

"Style  A"— Brass. 
"Style  B"— Oxy  Black. 
Accurate  and  Neat. 
Prices  Competitive. 
WRITE. 
—  1^11  — 

C.W.  BONGARD&CO. 

Sa  Adelaide  St.  West, 


THE  1905  EDITION 

STANDARD  WIRING 

FOR  EllECTRIC  lilGMT  AMD  POWER 
ADOPTED 

By   the   Fire   Underwriters  of  the   United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 


Flexible  Leather  Cover.  Pocket  Size,  Retail  Price 


$1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 
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ENGINEERING  NOTES. 

The  British  Columbia  Association  of  Stationary  Engineers  has 
recently  been  formed.  A  meeting-  was  held  in  Vancouver  on 
April  28th,  at  which  there  were  delegates  in  attendance  from 
Victoria,  New  Westmmster,  and  outside  points.  President  W. 
Paddon  was  in  the  chair  and  the  principal  business  transacted 
was  the  adoption  of  a  constitution  and  by-laws. 

The  Hamilton  Branch  of  the  Canadian  Association  of  Station- 
ary Engineers,  at  their  last  meeting,  arranged  to  hold  a  smoker 
and  concert  on  May  12.  The  membership  of  Hamilton  No.  2 
has  increased  lately  and  it  is  expected  to  have  things  in  good 
shape  for  the  annual  convention  to  be  held  in  that  city  in  August 
next. 

Mr.  R.  G.  Black,  :hief  eteclrical  engineer  of  the  Toronto 
Electric  Light  Company,  gave  a  very  interesting  talk  before  the 
Toronto  Association  of  Stationary  Engineers  on  April  20th,  his 
subject  being  "Alternating  Current  and  How  to  Handle  it." 
Many  practical  points  were  taken  up  anH  explained  in  a  simple 


yet  thorough  manner,  and  the  address  was  much  appreciated  by 
the  members. 

The  water  used  by  a  water  wheel  of  340  horse-power,  operat- 
ing under  1,470  feet  head  in  a  plant  on  the  Isere  River  in  France, 
is  measured  as  follows  :  The  discharge  is  passed  into  a  large 
funnel-shape  vessel  the  upper  part  of  which  is  cylindrical  and 
pierced  with  80  rectangular  openings  disposed  around  the  peri- 
phery. The  water  flows  out  of  the  openings,  80  in  all,  and  one 
of  these  streams  is  passed  through  a  water  meter  as  a  measure 
of  the  total  volume. 

Steam  coal  stored  under  water  for  two  or  three  years  is  re- 
ported, as  the  result  of  experiments  made  in  England,  to  have 
lost  only  2  per  cent,  of  its  calorific  value.  On  the  other  hand, 
"  The  Surveyor  "  states  that  some  of  the  railways  have  observed 
a  deterioration  of  about  10  per  cent,  and  the  British  Navy  es- 
timated a  loss  of  50  per  cent,  by  prolonged  air  storage. 


IT  IS  ALL  RIGHT. 

L.  F.  Crawford,  Rossland,  B.C.,  in  remitting  subscription,  re- 
marks: "The  Electrical  News  is  all  right." 


Edward  B.  Merrill 
Electrical  &  Mechanical 

Engineer 
16  Kino  St.  W.  Toronto 


McGILL  UNIVERSITY,  MONTREAL 

Courses  in  Civil,  Mechanical  and  Electrical 
Engineering ;  Mining  Engineering  and  Metal- 
lurgy ;  Chemistry,  Architecture.  Also  full  courses 
in  Arts,  I,aw,  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

The  Registrar. 


FOR  SALE 


1-50  K.W.  S.K.C.  Generator,20oo-iooo  volts,8ooo 
alternations,  with  2^4  K.W.  Exciter  and  Station 
Apparatus  complete. 

1-5  H.P.  S.K.C.  Motor,  8000  Alts. ,500  volts, with 
necessary  Transformer  1000-2000-500. 

1-  25  K.W.  R.  E.  Co.  Bi-Polar  D.  C.  Dynamo, 
wound  for  no  volts,  with  sliding  base,  pulley, 
brushes,  etc.,  complete. 

2-  1214  K.W.  N.  E.  Co.  Manchester  Type  Motor, 
wound  for  250  volts,  with  base  and  pulley  com- 
plete. 

The  above  apparatus  is  all  new  and  can  be 
seen  at  the  Hamilton  Electric  l,i^ht  &  Cataract 
Power  Co's.  Catharine  street  station,  Hamilton. 
Will  be  sold  en  bloc  or  separately.  For  prices 
and  terms  address 

THE  VOLTA  EIvECTRIC  STORAGE  CO., 
39  James  street  South, 

Hamilton,  Ont. 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium   for  adverti.se- 
ments  for   '  Tenders. 
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iJANADtAN  CONTRACT  RECORD? 


tONTO.*: 


CHASE  -SHAWMUT  COMPANY 


NEWBURYPORT.  MASS. 


MANUFACTURER 
OF  


Electrical  Specialties 


RELIABLE 


DURABLE 


EFFICIENT 


ECONOMICAL 


"Shawmut"  Tested  Fuse  Wire  and  Links 
"Shaujmut"  Enclosed  Indicating  Fuses 
"Shauimut"  Junction  and  Outlet  Boxes 
"Shawmut"  Flexible  Rail  Bonds 
"Shawmut"  and  "Monadnoch"  Switches 
"Chase"    Nipples    and    Flexible  Conduit 
Couplings 


"Boston"  Cable  Hangers 
"Cushing"  Theatre  Switchboards 
"Cushing"  Stage  Lighting  Appliances 
Switchboards  and  Panel  Boards 
Electrical  Repairing 


LIUI6  Giant 
D0UDI6  TurDine 

HORIZONTAL  AND  VERTICAL. 

Made  in  44  sizes,  from  4  inches  to  60 
inches  diameter,  in  either  iron  scroll  case 
(see  cut)  or  in  flume  case. 

Complete  stock  of  turbines  on  hand  to 
insure  prompt  shipment. 

Machine  dressed  gearing  a  specialty. 

Turbine  catalogue  or  gear  list  mailed 
on  application. 

Correspondence  solicited. 

J.  G.  WILSON  &  GO. 

Gienora,  Ont. 


SADLER  CSi  HA  WORTH 


TANNERS  ANP 
MANUFACTURES  OF 


Oak  Leather  Belting 


Try  our  "CROWN  BRAND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 


Cor.  William  and  Seigneurs  Streets,  MONTREAL. 


9  Jordan  Street,  TORONTO. 
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THE  STEAM  TURBINE- 

Mr.  Lieoi t;o  W'estin^luHise  on  a  recent  occasion  said  : 
"  riie  steam  turhine  is  not  a  new  and  comparatively 
untried  invention,  as  many  laymen  seem  to  think. 
There  are  half  a  million  horse  power  of  Parsons  steam 
turbines  in  daily  operation  in  diflferent  parts  of  the 
world  ;  eii^hty-four  thousand  horse  power  of  these  are 
in  steam  vessels.  In  the  United  States  alone  there  are 
60,000  horsepower  of  stationary  type  used  in  connection 
with  electric  lis'lit  and  power  in  continual  operation, and 
150,000  horsepower  more  are  already  contracted  for 
and  are  now  under  construction  at  Pittsburg,  where 
units  as  large  as  S,ooo  horse  power  are  being  built. 
The  impression  in  the  public  mind  that  the  steam  tur- 
bine is  a  new  thing,  is  probably  due  to  the  fact  that 
attention  is  frequently  called  to  new  makes  of 
turbines. " 


ELECTRIC  LIGHTING  AT  OTTAWA. 

Tlie  city  of  Ottawa  recently  invited  tenders  for  a 
renewal  of  the  electric  lighting  contract.  For  a  ten 
year  contract,  with  privilege  of  cancelling  it  at  any 
time  on  giving  two  years'  notice,  the  Ottawa  Electric 
Company  offered  to  supply  arc  lights  at  $52.01  per 
lamp  per  year.  Should  the  city  only  give  a  five-year 
contract  the  price  would  be  $56.94  per  lamp. 

The  Council  also  asked  for  tenders  for  the  supply  of 
current  should  it  be  decided  to  establish  a  civic  plant. 
The  Consumers'  Electric  Company  offered  to  supply 
the  necessary  power  at  $14.75  P^''  horse  power  for  five 


years,  and  $14.25  for  ten  years.  This  company  advised 
the  Council  that  they  were  not  in  a  position  to  tender  on 
the  lighting  of  the  streets,  as  the  regulation  that  they 
must  keep  their  wires  three  feet  from  the  wires  of  an- 
other company  would  make  it  unprofitable  to  carry 
wires  to  some  points  where  light  is  desired.  The  Fire 
&  Light  Committee  recommended  that  the  contract 
for  the  supply  of  power  be  given  to  the  Consumers' 
Company  at  the  price  named  above,  and  that  steps  be 
taken  to  install  a  civic  plant  for  the  purpose  of  distrib- 
uting the  current. 

The  City  Council,  however,  by  a  vote  of  15  to  8,  de- 
cided on  May  i6th  to  renews  the  contract  with  the  Ot 
tawa  Electric  Company  for  a  period  of  ten  years  at  the 
rate  of  $52  per  lamp  per  annum. 


OPENING  AT  WINNIPEG. 

Mr.  G.  A.  Powell,  sales  manager  of  the  Packard  Electric 
Company,  Limited,  of  St.  Catharines,  leaves  in  a  few  days  for 
Winnipeg  to  open  a  branch  office  for  his  company  there.  This 
step  is  necessitated  by  the  vastly  increasing  trade  of  the 
company  in  the  west.  Definite  arrangements  have  not  yet  been 
completed  as  to  location,  etc.,  but  it  is  very  probable  that  Mr, 
Powell  will  remain  in  charge  of  the  Winnipeg  office  for  some 
little  time,  at  least  until  the  organization  is  perfected.  With  a 
branch  office  in  the  east  at  Montreal  and  in  the  middle  west  at 
Winnipeg,  the  company  Is  in  an  excellent  position  to  care  for  the 
demands  of  their  rapidly  increasing  business. 


Messrs.  McKay  &  Company,  who  have  the  contract  for  street 
and  commercial  lighting  at  Sydney  Mines,  N.S.,  are  about  to 
commence  the  construction  of  their  power  house.  One  hundred 
32  c.p.  incandescent  lamps  will  be  required  for  street  lighting. 
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Bullock  Electric  Manufacturing  Company. 

Canadian  Bullock  Electric  Manufacturing 
Company,  Limited, 

AHis-Chalmers  Company. 


Ingersoll-Sergeant  Drill  Company. 
Lidgerujood  Manufacturing  Company. 
Wagner  Electric  Manufacturing  Company. 
Canadian  Engineering  Company.  Limited. 


BttUock  Electric  Manafactaring  Co. 


Aflis-Chalmcfs  Company 


Direct  Current  Machinery 
Alternating  Current  Machinery 
Railway  Equipments 
Arc  Lamps 


IngcfsoU-Sergcant  Drill  Company 

Rock  Drills 

Air  Compressors 

Coal  Cutters 

Stone  Channeling  Machines 

Pneumatic  Hammers 

Riveters 

Chippers 

Metal  Drills 

Pile  Drivers 

Quarry  Bars 
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Air  Lift  Pumps 
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Lidgerwood  Manufactoring  Co. 

Hoisting  Engines 
Cableways 

Log  Hauling  Machinery 
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Ballast  Unloaders 

Wagner  Electric  Manafactoring  Co. 

Switchboard  Instruments 
Portable  Single  Phase  Motors 
Transformers 


Corliss  Engines 

Piston  and  Centrifugal  Pumps 

Water  and  Steam  Turbines 

Hoisting  Engines 

Blowing  Engines 

Turbo  Blowers 

Ore  Crushers 

Roasting  and  Smelting  Machinery 
Ore  Milling  Machinery 
Concentrating  Machinery 
Conveyers 

Mining  and  Ore  Cars 
Perforated  Metals 
■   Crushing  Rolls 
Ore  Stamps 

Cyanide,  Chlorination  &  Lixiviation  Machinery 
Cement  and  Rock  Breaking  Machinery 
Wire  Cloth 
Boilers 

Friie  Vanners 

Machinery  for  Stamping  or  Classification 
Saw  Mill  Machinery 
Gas  Engines 

Brick  and  Bricketing  Machinery 
Sugar  Machinery 

A  general  line  of  shafting,  pulleys,  tighteners, 
fans,  etc.,  for  transmission  of  power 

Mountings  and  duplicate  parts  for  all  of  the 
machinery  specified  above. 
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rtie  li^lil  coiiiiiiitleo  of  Weslmouni,  One.,  lia.s  imaiiimously  re- 
conimendoil  that  ihe  town  shoiiltl  aciiuire  the  oleclric  light  plant. 

Mr.  Dion  proprietor  ol  tlieSl.  Louis  hotel, Ouebec,  is  instali- 
inj;  an  electric  pl.iiil  to  supply  electric  light  and  to  operate  the 
elevator. 

The  electrical  apparatus  for  the  C.P.R.  power  house  at  Fort 
William,  Oni.,  is  being-  installed  by  the  Canadian  General  Elec- 
tric Company,  and  the  engines  by  the  Robb  Engineering  Com- 
pany, of  Amherst,  N.S. 

The  Trinidad  Electric  Company,  Limited,  was  operated  last 
year  at  a  net  profit  ol  $65,185,59.  The  passenger  receipts  were 
$95,005.95  and  the  light  and  power  receipts  $81,226.73.  Oper- 
ating expenses  called  for  $75,445.86,  and  bond  interest  $36,000. 
The  pre>ident  states  that  the  directors  anticipate  that  when  the 
additional  four  miles  of  track  now  under  construction  are  com- 
pleted, the  receipts  will  be  materially  increased.  During  1903 
I  149  new  incandescent  lights  were  added,  the  total  in  operation 
being  9,948.  Operating  expenses  were  41  per  cent,  of  the  gross 
earnings.  Mr.  John  K.  Stairs,  of  Halifax,  has  been  re  elected 
president. 

The  Bell  Telephone  Company  have  recently  completed  the 
additions  and  improvements  to  their  exchange  on  Temperance 
street,  Toronto.  The  new  switch-board  which  has  been  in- 
stalled is  capable  ol  accommodating  9,600  lines,  and  at  present 
is  arranged  for  6,400.  It  is  of  the  common  battery  type,  the 
most  improved  system  tor  central  office  operation  yet  devised. 
The  North  and  Parkdale  exchanges  had  already  been  equipped 
with  this  system,  so  that  the  entire  city  is  now  served  by  the 
improved  method  which  does  away  with  the  ringing  of  a  bell  to 
call  central.  The  Bell  Company  are  gradually  taking  steps 
leading  to  an  entire  underground  system  in  Toronto.  All  the 
new  extensions  are  being  placed  underground,  the  length  of  the 
present  ducts  being  nearly  700,000  feet.  There  are  two  miles 
underground  to  every  one  overhead. 
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Made  especially  for  those  whose  living  comes  from  practical  daily  work  ;  for  those 
who  design,  confruct,  and  install  electrical  apparatus.  It  bears  the  same  relation  to 
Electrical  matters  as  Kent's  and  Haswell's  Hand  Books  do  to  Engineering.  While  it 
is  not  intended  as  a  text  book,  it  serv;s  many  text  book  ends.  It  not  only  contains 
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first  to  last  is  carried  along  intensely  practical  lines.  It  contains  nearly  i,ooo  pages 
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without  resort  to  figuring. 
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The  cost — a  five  dollar  bill— isn't  worth  considering  for  a  minute,  the  cost  will  come 
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The  ratepayers  of  Barrie,  Out.,  are  to  vote  on  a  by-law  May 
20th  to  raise  money  to  install  an  electric  fire  alarm  system. 

The  Dominion  Government  have  poles  and  wire  on  the  ground 
preparatory  to  building  a  telegraph  line  connecting  Edmonton 
and  Arthabaska  Landing,  N.  W.  T.;  100  miles  of  wire  will  be 
strung,  and  the  line  will  be  ready  for  use  by  September. 


Mr.  H.  W.  Kent,  of  Vancouver,  superintendent  of  the  Burrard 
Inlet  Telephone  Company,  recently  made  an  inspection  of  the 
proposed  route  of  the  new  telephone  cable  to  connect  Victoria 
with  the  main  land.  He  took  soundings  all  along  for  the  purpose 
of  finding  a  suitable  cable  bed.  The  greatest  difficulty  likely  to 
be  encountered  is  the  exceptionally  deep  water  along  the  west 
coast  of  San  Juan  Island. 


The  suit  brought  by  the  Sandwich, 
Windsor  &  Amherstburg  Railway  Com- 
pany against  the  town  of  Amherstburg,  to 
recover  a  bonus  of  $to,ooo  voted  by  the 
ratepayers,  has  been  practically  settled. 
By  the  terms  of  the  agreement  the  town 
will  give  a  bonus  of  $6,000. 

Several  applications  have  been  made  to 
the  New  Brunswick  Government  to  utilize 
the  water  power  of  Grand  Falls,  as  the 
result  of  which  an  order  has  been  passed 
granting  the  Electro-Manganese  Com- 
pany, of  New  York,  until  July  1 1  to  make 
a  deposit  of  $50,000  and  enter  into  a  con- 
tract for  the  development  of  the  power. 
This  is  demanded  as  a  guarantee  that  the 
company  will  proceed  with  its  works  for 
the  reduction  of  bog  ores. 


ESTABLISHED  1849. 
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The  .Miniu'iiosa  I'o.vcr  Company,  of  Minnedosa,  Man.,  have 
conuneiiceo  work  on  the  construction  of  a  power  dam. 

The  City  Council  of  Nanaimo,  B.C.,  are  considerinjj  tlie  con- 
struction ol  an  electric  railway  connecting:  city  with  Depart, 
ure  Bay. 

The  Ottawa  Kasi  W.norworks  Company,  ot  Ottawa  East, 
Ont.,  are  building  a  new  waterworks  piunpinjj  station  whicii 
will  be  operated  electrically. 

The  John  A.  Lanjj  Leather  Company  are  building'  a  large 


tannery  in  Ottawa,  in  which  they  will  install  an  electric  plant  for 
lighting  and  power  purposes. 

The  Petrolea  Electric  Light  Company,  Petrolea,  Ont.,  want  a 
new  five-year  contract  from  the  town  before  they  complete  the 
proposed  improvements  to  their  plant. 

It  is  stated  that  local  capitalists  of  Fort  William,  Ont.,  purpose 
forming  a  company  to  build  and  operate  an  electric  street  rail- 
way in  that  town.  It  was  thought  that  power  might  be  obtained 
from  the  new  C.  P.  R.  power  house,  but  on  account  of  the 
Ogilvie  Company  already  having  entered  into  a  contract  with 
the  C.  P.  R.  for  power,  this  may  be  impossible. 
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more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

I'RICE  50  OEDISTTS 

TI16  G.  H.  Mortimer  Fublistiino  Gompanu,  of  Toronto.  Limited 

TORONTO,  -  CANADA 
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SPARKS. 

The  Charlemagne  Traction  &  Power  Company  has  been  incor- 
porated by  the  Quebec  Government  lo  construct  an  electric  rail- 
way in  the  counties  of  Terrebonne,  Montcalm,  L'Assomption 
and  Berthier.  Messrs.  Greenshields,  Greenshields,  Henekler  & 
Mitchell,  of  Montreal,  are  solicitors  for  the  company. 


Mr.  E.  S.  Harrison,  of  Winnipeg-,  has  organized  the  Alberta 
Electric  Supply  and  Construction  Company,  Limited,  of  Edmon- 
ton, N.W.T.  The  company  is  capitalized  at  $50,000  and  purpose 
doing  a  general  electrical  supply  and  contracting  business  in 
Edmonton  and  the  surrounding  district.  Mr.  W.  J.  Richardson 
is  secretary-treasurer  of  the  company. 


The  FIRSTBRQOK  BOX  CO.,  Limited 

KiHf/  St.  East,      -  TORONTO 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BL.OGKS 

AND  CKOSS-AKMS 


WRITE  FOR  PARTICULARS. 


nni  DT  lini      D  —  t-numH&iuubtruKtiiiUHL  ~~:r;i-rrf\l 


TRflDE>  WITH  ENGLflND 

Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  166  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium   for   advertise-  ^ 
ments  for   '  Tenders. 


iCANADFANCOjfTRjDrtJTREGORDl 

TOBONTO;       ■  " 


■=i=i=x=i=X=i=J=ir=i=T=i=nJ=i=i=ibi^^ 


The  Broad  Scope 
of 

Hardware  and  Metal 

The  only  paper  of  its  class 
in  Canada — makes  it  a  me- 
dium for  certain  classes  of 
advertising  of  exceptional 
value. 

For  Advertising  of  Building 
Supplies  it  is  ideal. 

Send  for  sample  copy  and 
rates. 

THE  MacLEAN  PUBLISHING  CO., 
LIMITED 


IS 
il 


Montreal 


THOMA'S 

HIGH  GRADE  PORCELAIN  FOR  ELECTRICAL  PURPOSES 

IN'CLUDING 

HIGH  VOLTAGE  INSLUATORS  (vTatce) 

Special  Designs,  Insulator  Cleats  and  Tubes. 

The  R.  THOMAS  &  SONS  CO. 


Main  Offick: 
Kast  Liverpool,  Ohio 


East  Liverpool,  Ohio 


Factories  : 


Sales  office: 
39-41  CoRTLANDT  Street,  Nkw  York 

Lisbon,  Ohio 


ISOLATED 
PLANTS 

Combined  Lighting  | 
and  Stea.n\  Hearting. 


w.  J.  O'uaro 

k  GO. 

ELECTRICAL  ENGINEERS 
AND  CONTRACTORS. 

748  Craig  Street, 

MONTREAL 


ALUMINUM 

ELECTRICAL  CONDUCTORS 


FOR 


RAILWAY  FEEDERS  and 
TRANSMISSION  LINES,  .  . 

INGOTS,    SHEETS,   WIRE,   TUBING,  CASTINGS 

I'rices  with  full  information  on  application. 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 


TELEPHONES 


We  manuf  ctwe  TELEPHONES  for  all  kinds  of  seiuice; 
Central  Exchange,  Factory,  Warehouse,  etc  Our 

DESK  T I J  L  iCPHO  N  E 

as  illustrated  is  a  handsome  instrument,  perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wi'cs,  and  has  many  other  points  of  advantage. 

Fully  gunianteed  and  sold  on  merit. 

Sen  I  for  our  neui  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  N.  S. 
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Glarkson  School  or  Technology  lotsdfm?N?^''°°"^' 

Courses  leadinjf  to  degrees  of  Bachelor  of  Science  in  Civil, 
Eectrical  and  Mechanical  Eng'ineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tuition  moderate. 

WM.  S.  ALORICH,  Director 


SPARKS. 

The  ratepayers  of  Kincardino,  Oni.,  may  vote  on  a  by-law  to 
r.iise  $^,ooo  to  improve  the  electric  lighting  system. 

The  ratepayers  of  Mitchell,  Ont.,  recently  carried  a  by-law  to 
raise  $10,000  for  electric  light  and  waterworks  improvememts. 

The  Montreal  Pipe  Foundry  Company  intend  equipping  their 
entire  plant  at  Londonderry,  N.S.,  with  electric  light  and  power. 

The  *.M\K.  Telegraph  Company  have  placed  an  order  with 
the  Dominion  Wire  Manufacturing  Company,  Montreal,  for  1,400 
miles  of  copper  wire,  weighing  z\o  pounds  to  the  mile. 

.Mr.  Ackerman  is  still  negotiating  with  the  Town  Council  of 
Midland,  Ont.,  for  a  contract  for  the  supply  of  electric  power, 
lie  proposes  to  develop  a  water  power  at  Port  Severn  capable 
of  producing  upwards  of  3,000  horse  power. 

The  British  Columbia  Electrical  Railway  Company  are  build- 
ing a  new  sub-station  in  New  Westminster.  It  will  be  60  x  33 
feet,  built  on  a  foundation  of  128  piles  driven  down  to  hardpan 
and  cut  off  six  feet  below  the  sieel  level.  On  the  top  of  these 
will  be  a  concrete  foundation  nine  feet  in  depth,  and  above  this 
a  tloor  consisting  of  steel  rails  two  feet  apart  and  a  six  inch 
layer  of  cement.  The  walls  of  the  building  will  be  of  brick  and 
the  roof  of  asbestos. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact. 


MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work,  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  The 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
ihe -honest  possible  lime.  Telephone  Main  3149 


Electric  Light  Plant  For  Sale 

DyD.Tmos  and  whole  plant  modern  and  paying 
well  Capable  of  large  increase  of  business. 
Liberal  terms  to  party  with  say  $10,000  cash. 
Address  Box  43,  Canadian  Ki.ectrical  News. 


Young  Man  (twenty-five),  manager  of  power, 
liirhting  and  waterworks  plant, wishes  change  of 
locality.  Practical  electrician,  also  familiar 
with  general  business  details  in  connection  with 
plants.  Would  take  any  position  where  pro- 
motion offered  merit.  Address  '•  Superin- 
tendent," care  of  Canadian  Electrical 
NfcWS,  Toronto. 


WfMSTED 

Good  salesman  handling  electrical  goods,  to 
sell  a  specialty  on  commission.  The  article  is 
new,  the  only  one  of  its  kind,  and  is  having  a 
large  sale  in  the  States.  Apply,  with  references, 
to  Box  77,  Elf.ctrical  News,  Toronto,  Ont. 


TENDERS  WANTED 


^\  Weekly  Journal  of  advance  informa- 
tion and  public  works. 
The    recognized   medium   for  auvertise- 
ments  tor  Tenders. 


THE  ROSSENDflLE 
5ELTING  GOMPMY 

LIMITED 

Op  Manchester,  England. 


Sole  Makers  and  Patentees  of  the  celebrated 

M.A.Y.  Solid  Woven,  Anti- 
Frietion   Edg^ed  Belting. 

Sole  Agents  for  Canada  for  the 

JACKSON  PATENT  BELT  FASTENERS 

The  only  British  firm  having 
a  Branch  in  the  Dominion  in 
direct  connection  with  the 
manufactory.     :    :    :    :    :  : 

59-63  Front  Street  E.,  TORONTO 


General  Agent 
in  Canada  for 
Whitney  Elec- 
tric Instru- 
ment Co. 


SHERBOOKE,  QUE. 


1^ 


Bi 


0  HEAT  WASTED 


The  Robb-Mumford  Boiler  is  internally 
fired  and  no  heat  is  wasted  by  radiation  as 
in  an  externally  fired  boiler. 

The  furnace  is  long  and  of  larg^e  diameter 
with  greatest  height  at  the  back,  giving  good 
combustion. 

The  boiler  is  built  with  a  sheet  steel  case 
ready  for  use  when  it  leaves  our  works,  or 
without  case,  for  bricksetting,  as  preferred 
by  customer. 

ROBB  ENGINEERING  CO,  Limited 

Amherst,  N.  S. 

f  William  McKay,  320  Ossington  Avenue,  Toronto. 
Agents  :  -!  Watson  Jack  &  Company,  Montreal. 

(j.  F.  Porter,  355  Carlton  Street,  Winnipeg. 
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^THE  OTIS^ 

TDBDLAR  FEED  WATER  HEATER 


Oil  Separator  and  Purifier 


is  not  an  experiment  but  a  tried  and  tested 
appliance  that  the  makers  are  not  afraid  to 


EXHAUST  [inlet   exhaust  |  OUTLET 


GUARANTEE 

I  o  heat  the  feed  water  to  the  boihng'  point 
(210  or  212  degrees)  with  the  exhaust  steam 
without  causing  any  back  pressure,  also  to  ex- 
tract the  oil  from  the  exhaust,  so  that  the  ex- 
haust steam  after  being  passed  through  the 
heater  can  be  used  for  heating  purposes,  and 
the  water  of  condensation  for  the  heating  sys- 
tem be  returned  to  the  boiler  without  the  addi- 
tional expense  of  an  eliminator. 


We  are  so  sure  of  the  OTIS  that  we 
agree  to  pay  all  cost  of  a  trial — freight,  cartage, 
piping,  etc.,  if  it  fails  to  do  all  we  claim  for  it. 

Catalogue  and  Prices  at  Your  Service. 


The  Stewart  Heater  Go 


500  EaLst  Delevacn  Ave., 

BUFFALO.  N.  Y. 
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SPARKS. 

The  Si.  Johns  Klectric  l.ij^lit  Company  St.  Johns,  Que.,  will  ob- 
tain their  power  from  Chambly  abont  July  ist,  when  they  will  be 
in  a  position  to  supply  light  and  power  night  and  day.  They  have 
reduced  iheir  rate  to  one-half  ceni  per  hour  for  16  c.  p.  lamps. 


The  Electrical  Construction  Company,  London,  Ont.,  have 
been  awarded  the  contract  for  engines,  generators  and  switch- 
boards for  the  new  School  of  Science  building  on  College  street, 
Toronto.  The  boilers  will  be  supplied  by  the  Toronto  Furnace 
Company,  and  W.  J.  McGuiie  will  install  the  electric  wiring. 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 

SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

TIIDMCD  DDflC  134  upper  Thames  ST., 
I  UnliLn  DnUo.j    london,  eng. 


Mn>;iiet  l-orglngs,  Slal>s,  Bars 
In  the  Kou);li  and  Macliiued. 


K-STABLISHED  1870. 


Telegraphic  Address,  'Shbetiron',  I,ondon. 
lyieber's  Code  used. 

MILD  STEEL  CASTINGS  FOR  MAGNETS 

MAGNET  STEEL  FOR  PER\^ANENT  MAG^TS.  BRIGHT  CHARCOAL  IRON  RODS 

Sole  ReDresenratlves  tor  Canada  ■  Peacock  Brothers,  Canada  Lite  Buildings,  Montreal. 


Plain  and  Slotted 

Discs. 


= Electrical  Novelties= 

AR.E  YOU  INTERESTED? 

If  SO,  send  for  our  No.  20  Novelty  Catalogue  iust  issued. 
Mailed  to  any  address  on  receipt  of  post  card. 
We  want  bright  agents  in  every  place.     Big  commissions. 
Write  to-day. 

U/?e  Sawyer  Electric  Compa.ny 

10,  12  and  14  BEAVER  HALL  HILL,  MONTREAL. 


THE  McEWEN  '"™^''ff,? 


sizes 
Ready  for 
I  m  med iate 
Shipment 


AUTOMATIC 


In  Single  and  Compound  Units. 

NO  BBTTBR  HIGH  SP&BD  BNGINB  BUILT 


WATER061S.  BRANTFORD.  CANADA 
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Westinghouse 

Type  D  Circuit  Breakers 

A  High-GrsLde 
Carboi\^Bre©ck  Circuit  BresLker 


For 
250  Volts  D.C. 

440  Volts  A.C. 
Circviits 

For  atll 
Methods  of 
Tripping 


3  Pole,  100  Amp.,  440  Volt  A.  C 
Overload  ReleaLse. 


SmaLll  compak.ct  design.  No  springs 
to  get  out  of  order.  No  complica^ted  or 
hidden  mechoLnism.  All  screws 
locked,  the  adjvistments  few  aLnd  per- 
manent. Small  number  of  parts  made 
mostly  from  pvinchings,  combining 
strength,  lightness  aLnd  smoothly  fin- 
ished svirfacces. 


2  Polo,  100  Amp..  250  Volt  D.  C. 
Underload  Release. 


2  Pole,  400  Amp.,  250  Volt  D.C. 
OverloaLd  R.eleaLSe. 


Canadian  Westinghouse  Co.,  Limited 

Generocl  Offices  and  Works,  Ho^milton,  Onto^rio 


For  PaLFlicuIars  Address  Nearest  Office 


Lawlor  Bldg.,  King  a-nd  Yonge  Streets, 

Toronto 

633  Ha.stings  Street 

Vancouver 


Hamilton 


Liverpool  &  Lorvdon  S,  Globe  Bldg. 

Montreal 

134  GraLnville  Street 

Ha^lifaLX 
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TELEPHONES  P^^^ 


MildE  Micrcphanp.. 

The  besl  TRAN5MMTER 
in  t^he  Worli), 

QUEBEC  AGENTS 
for  the 


SwltGD-Boards  and  flnnunGiators 

FIRE  ALARM  APPARATUS  and 

TELEGRAPH  INSTRUMENTS 


'  Nessphones,'  Monreal 

732  Dopehester  St. 
MONTRBf\L 

Telephone  Main  iioo. 


Electrical  Supplies  of  all  kinds. 


Montreal 


MANGANESE  uptUlt 

Fltfor  Spar,  "Withcrite, 
Granulated  Battery  Sal 

mmOniaC  are  offered  by 

OTTO  MINNER  &  CO., 

Arnstadt,  Germany. 


 Bought  and  Sold  

LARGE  STOCK  ALWAYS  ON  HAND 
The  delay  and  expense  incidental  to  buying'  in  the  Cedar  Districts  can  be 
avoided  by  sending  your  Inspector  to  Hamilton  for  Assorted  Car  Loads. 

Cor.  Main  and  Catherine  Streets.  WOODMAN  BROTHERS, 

Telephone  1294-  HAMILTON,  ONT. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can"save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


The  Workman's  Friend-A  Reliable  Belt 


USE 


OUR  "EXTRA"  BRAND 


Factory  :  j 
MONTREAL  ( 


J.  G.  McLflrREN  BELTING  CO. 


TORONTO 
VANCOUVER 


THE  ELECTRICAL  CONSTRICTION    I  K  U  S  K    W  IRK 


Company  of  Canada,  Limited, 

32-40  DuDdas  Street,  London,  Can.— Phone  1103. 


Perfection 
Type 


DYNAMOS 


MOTORS 


Multipolar  or 

Bipolar,  Direct 
Connected  or  Belled. 
High  efficiency.    Designed  for  any   required  speed  or  voyage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  mane. 

K-timates  cheerfully  given.     Descriptive  matter  furnished  on 


Canadian  tested  and  guaranteed. 
Cheaper  and  better  than  any  other  wire 


on  I  he  market. 


CANADA  METAL  CO., 

William  Street,  TORONTO,  ONT. 
.\lso  Babbitt  and  Battery  Zincs. 
Price  list  on  application. 
Wholesale  only. 


CANADIAN  ELECTRICAL  ASSOCIATION  CONVENTION 

JHEa^xnilton,  Ont.,  June  15,   X6  and  17,  1904t 


CANADIAN 


Electrical  News 

AND  Engineering  Journal 


FOURTEENTH  YEAR. 
NO.  6. 


TORONTO,    MONTREAL  AND   WINNIPEG,  JUNE,  1904 


PRICE  lo' CENTS 
$1.00  Per  Year 


Ttl6 


Three  Phase  500  H.P.  Revolving  Field  Alternator  for  "  Rope  Drive." 


El66trl6 

60.,  Llmlied 

TORONTO 


Our  Generators 
are  always  strictly 
up-to-date.  Their 
efficiency  over  other 
types  will  pay  your 
dividends. 


Incandescent  Lamps 


All 

Candle 
Powers 

Standacrd 

BdLses 


All 

Efficiencies 


Any 


Voltage 


MERIDIAN  LAMP. 

Bulletin  No.  831  describes  it. 

^^ADIAN  ^^ERAL  pLECTRIC 

LIMITED. 

Head  Offin<^     -     -     -rr^-R r-^ivT-r^ 
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The  Electrical 
Supervision  Society 
K.  L.  AITKEN,  CHIEF  ENGINEER 

SUPERVISING  and  CONSULTING 


F.  N,  Piiii.i  ii'S,  President. 


Geo.  H.  Olnf.y  2nd,  Secretary-Treasurer. 


162  Bay  Street 


TORONTO,  ONT. 


—    CHARLES  BR.ANDE1S  

A.  M.  Can.  SiK-.  C.  K.,  .\.  M  Anter.  Inst.  H.  E. 
Mem.  .\mcr.  Hlectro-Chcinical  Soi'.,  Htc. 

C  O  X  S  U 1  .T 1 N  O  1-:  N  1 N  K  K  R 
Estimates.  Plans  and  Supervision  of  Hydraulic 
and  Steam-Electric  Light,  Power  and  Railroad 
Plants,  Specifications,  Reports,  Switchboard 
Designs,  Complete  Kactorv  Installations,  Elec- 
lic  Equipment  of  Mines  and  Electro-Chemical 
Plants 

Long  Distance  Telephone  Main  32-6. 
Cable  Address:  Brandeis-Montreal. 

W.  U.  Code,  Vniv-Edition. 
Liverpool  &  ^°'^<^^?°  MOXTRE.VL 
Globe  Building. 


WALLACE  C.  JOHNSON 

M«T.  .\ni.  Soc.  C.E.     Mem.  Am.  Soc.  M.E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

1734  Notre  Dame  Street,  MONTREAL,  P.  Q  , 

and  NL\0.\RA  FALLS,  N.Y. 


R..  S.  KELSCH 

GonsulUnfl  Enoineer 

Lone  Distance  'Phone  Office  and  Residence. 

Cable  Address  "Kelsch"' 

38  Victoria  Square,  IWontrcal 

Late  General  Superintendent  and  Engineer  of  the 
Lachine  Rapids  Hydraulic  &  Land  Co. ,  Ltd. 

Mem.  Am.  Inst.  E.  E.  Mem.  Can.  So.  C.  E- 

Design  and  Construction  of  Transmissions. 
LighUng  and  Power  Plants  of  every  description. 
Underground  S\  stems,  Conduits,  Estimates,  Re. 
ports  and  Arbitrations.  20  years  practical  exper. 
ence. 

ROSS  &  HOLGATE 

CONSULTING  and 

SUPERVISING  ENGINEERS. 

• 

Hydraulic  and  Power  Developments  and  Trans- 
missions.   Electric  Railways,  Lighting 
and  Power  Systems. 
Arbitrations,  Reports,  Etc., 

ST.  FHAHCOIS  X4VIBR  ST.    -  MONTREAL 

T.  T.  SIMPSON 

A.  M.  Amer.  Inst.  E.  E.. 

Consxiltirkg  Engineer 

Long  Distance  Phone  Ottawa  1388. 
Desigrn  and  Construction  of  Lighting, 
and  Power  Plants  of  every  description 
Long  Distance  Power  Transmission.  Re- 
ports, Estimates,  Tests,  Specifications. 

OTTAWA,  DESGHENES, 

55  Sparks  St  QUE. 


mi  F.  Fiis  m 


(1L.I3VCITEID) 

/V\ONTRE)f\b       -  TORONTO 
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Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Rubber.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 


U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  L 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicag-Q  Store  :    F.  E.  DoNOHOE,  Agent,  82  Lake  Street. 


DYNAMOS  \  MOTORS 

New  or  Second  -  Hand.  For  Sale 

Especially  equipped  for  repairs  to  Electrical  Apparatus  of  all  kinds. 

ELECTR^IC  REPAIR  &  CONTRACTING  CO. 

617  <a  619  Lagauchetiere  Street   -  MONTREAL 

International  Time  Recording  Compatny, 

MANUFACTURERS  OF 

Time  CARD  SYSTEmS 

FOGARTY  BROS. 

ELECTRICAL   ENGINEERS  AND  CONTRACTORS. 

Quebec  Agents.  lid  St.  James  Street,  MONTREAL 

LORD  KELVIN'S  PATENTS 


Sole  Makers 


KELffl  I  Mil  WHIIE,  LlD.l6'vr»r/,!:  S7 


Awarded  Grand  Prix,  Paris,  1900. 


Ammeters 
Voltmeters 
Wattmeters 

Standard  Balances  and  Electrostatic  Voltmeters 


Indicating 
Recording 

Portable 


'SR" 
Round  Ammeter 
6"  Scale  or 
Traction  and  Lighting 


Resistance  Boxes,    Galvanometers,  Electrometers. 

(Insulation     "1    a„d    an   kinds  of 
Testing  Sets  for  f    Testing  Apparatus. 


STUART-HOWLAND  COMPANY 


MANUFACTURERS  OF- 


The  Most  Symmetrical  and  Substantial  Line  of 


Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 
Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East. 

BOSTON 


Car\ai.diaLn  Brftnch  : 
52  Adela^ide  St.  W..  TORONTO 


261-287  Devonshire 
4-5  Wlthrop  Sq. 
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McCormick 
T\irbirves 


4,000  H.  P.,  72  ft.  head,  arranged  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Five 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inches  for  their  plant  at  Mechanicsville,  N.  Y. 


S.  Morgan  Smith  Company,  York,  p.,as./v. 

I76;FEDERAL^STREET,' BOSTON,  MASS. 

Writ6  tor  cataloflue  if  conlemplatinQ  purctiasG  o!  Turbineo^ 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


MONTREAL 


I  SAY! 


R.  E. 
R.  H. 
R.  S. 
R.  F. 


Telephone  :  qijo  t,.  W. 
Telegrams  :  Rliodi<iue. 


Works  :  BRADFORD.  ENG. 


D/y  English  Port  10  Da^ys 
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SPARKS. 

Mr.  J.  M.  Campboll  has  hooii  granled  a  franchise  to  transmit 
electric  power  to  Kingston  from  Kinerston  Mills,  where  he  will 
develop  a  water  power. 

The  Singer  Sewing  iM.ii  hiiu-  C  ompniiy,  who  arc  huililing  a 
large  factory  at  St.  Johns,  One.,  will  pioli.ibly  install  an  electric 
plant  for  lighting  and  power  purposes. 

The  street  railway  traffic  in  Toronto  on  X'ictoria  Day  last  was 
the  largest  for  any  single  day  in  the  history  of  the  company. 
The  passengers  carried,  excluding  transfers,  numbered  255,554. 


The  Mount  Si.  Louis  Institute,  Montreal,  is  installing  an  elec- 
tric and  gas  plant  for  lighting  and  power  purposes.  A  gas 
engine  will  be  connected  to  a  25  k.w.  Westinghouse  generator. 
Tlie  wiring  ot  the  building  is  to  be  of  enclosed  steel  conduit. 

The  Fredericton  Gaslight  Company,  of  Fredericton,  N.B., 
have  contracted  with  the  Westinghouse  Company  for  a  new  elec- 
tric plant  capable  of  supplying  4,500  16  c.p.  lamps.  The  Robb 
Engineering  Company,  of  Amherst,  N.S.,  will  supply  a  Mumford 
boiler  and  a  Robb-Armstrong  high  speed  engine  of  300  horse 
power. 


4. 
<: 
At 
4) 
<■ 
4,- 
4t 
4: 

^  The  long  record  in  engine  building  of  the  Goldie  &  McCuUoch  Co.,  Limited, 


STEAM  ENGINES 


Gait,  has  gained  for  their  WHEELOCK  and  IDEAL  Steam   Engines  the 


4i 

X 

4i  great  popularity  they  now  enjoy  among  engineers  and  steam  plant  owners 

^  and  operators.    Their  Catalogue  will  tell  you  more  about  them.    Send  for  one. 


I 


The  Goldie  &  McCulloch  Co.,  Limited, 


^  ■  mi^      v>vr.w«/  if.^w.«..vr<«^.>      wvr-,  ^^w,  ^ 

2   We^ke   { 

«  WHEELOC^K  ENGINES,  IDEAL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS,  OATMEAL  MILL  <^ 


M/iCHINERY,  FLOUR  MILL  MACHINERY,  WOLF  GYRATORS,  WOOD-WORKING  MACHINERY,  SHINGLE  MACHINERY, 
HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS, 
FRICTION    CLUTCH    COUPLINGS,  FRICTION    CLUTCH    PULLEYS,    SAFES,    VAULTS  AND   VAULT  DOORS. 


♦ 


Yovi  Have  HeoLrd  of  Flexdvict 


WHY   NOT  SPECIFY 


FLEXDUCT 


And  get  The  Best,  it  does  not  cost  you  any  more 


INCANDESCENT  LAMPS 
WIRES  AND  CABLES  ^ 


STJ 


EES 


TI16  R.  E.  T.  PRINGLE  GO.,  UmM 


MaLnufa.cturers  and  Dealers  in 


The  Perfect 
Toeing. 


Elctrica-l  Apparatus  and  Svjpplies 
ST.  JOHN  MONTREAL  TORONTO 
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Allis-Ghalmers-Bullogk 

Anr\o\ince  Thatt  TKey  Ha^ve  Tatken  Over  the 
Business  and   Representation   in   Canada  of  the 

Bullock  Electric  Manufacturing  Company.  Ingersoll-Sergeant  Drill  Company. 

Canadian  Bullock  Electric  Manufacturing  Lidgerwood  Manufacturing  Company. 

Company,  Limited.  Wagner  Electric  Manufacturing  Company. 

Allis-Chalmers  Company.  Canadian  Engineering  Company.  Limited. 


BtsIIock  Electric  Mantifacttiring  Co. 


AUis-Chalmers  Company 


Direct  Current  Machinery 
Alternating  Current  Machineiy 
Railway  Equipments 
Arc  Lamps 


IngersoU-Sergeant  Drill  Company 

Rock  Drills 

Air  Compressors 

Coal  Cutters 

Stone  Channeling  Machines 

Pneumatic  Hammers 

Riveters? 

Chippers 

Metal  Drills 

Pile  Drivers 

Quarry  Bars 

Stone  Chippers  and  Dressers 

Air  Lift  Pumps 

Ticket  Canceling  Boxes 

Lidgerwood  Mantifactaring  Co. 

Hoisting  Engines 
Cableways 

Log  Hauling  Machinery 

Hoisting  and  Conveying  Apparatus 

Ballast  Unloaders 

Wagner  Electric  Manafacttiring  Co. 

Switchboard  Instruments 
Portable  Single  Phase  Motors 
Transformers 


Corliss  Engines 

Piston  and  Centrifugal  Pumps 

Water  and  Steam  Turbines 

Hoisting  Engines 

Blowing  Engines 

Turbo  Blowers 

Ore  Crushers 

Roasting  and  Smelling  Machinery 
Ore  Milling  Machinery 
Concentrating  Machinery 
Conveyers 

Mining  and  Ore  Cars 
Perforated  Metals 
Crushing  Rolls 
Ore  Stamps 

Cyanide,  Chlorination  &  Lixivialion  Machinery 
Cement  and  Rock  Bieaking  Machinery 
Wire  Cloth 
Boilers 

Frue  Vanners 

Machinery  for  Stamping  or  Classification 
Saw  Mill  Machinery 
Gas  Engines 

Brick  and  Bricketing  Machineiy 
Sugar  Machinery 

A  general  line  of  shafting,  pulleys,  tighteners, 
fans,  etc.,  for  transmission  of  power 

Mountings  and  duplicate  parts  for  all  of  the 
machinery  specified  above. 


HEAD   OFFICK   AND  WORKS: 


V         V    BRANCH   OFFICES    v  v 


TORONTO  WINNIPEG  HALIFAX 

VANCOUVER  ROSSLAND 
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SPARKS.  Mr.  George  Monlgomery,  electrical  engineer  of  the  Jacques- 
Mr.  Goulet,  lormerly  wilh  Iho  Xorlhrop  Iron  Woiks,  Valley-  Cartier  Water    Power    Company,    Quebfc,    his   accepted  a 
field,    Quebec,    has   been   appointed  head  draftsman  for  the  responsible  position    in    the    engineeriu}?   department   of  the 
».  ;in;iJi.in  (.'.oiifral  Klfil  1  ioal  I'ompany,  Peterboro.  Montgomery  Power  Company,  Montgomery,  Alabama. 

TO  THE  FRONT  AGAIN! 

Business  in  F\ill  Swing  at  the  Old  Stand ! 

TENTS — Suitable  for  Hunting  Parties.     For  sale  or  hire. 
AWNINGS — Of  all  descriptions.     Samples  on  application. 
FLAGS— All  Nations. 

Waggon  and  Horse  Covers,  Tarpaulins,  Oilskin  Clothing,  Etc. 

T  H  C\  Q       Q        1M  1M  IT  D     193  Commissioners  Street 

*  nVJ^m     ^KJ  r%  r%  ..Telephone  Matin  1161.. 

MONTR.EAL.  QUE. 

DIRECT.  CURRENT  MACHINER.Y 

Of  All  Descriptions 

AlternoLte  Cvirrent  Genera^tors 

Indviction  Motors 

One,  two  and  three  phase  high, 
power    factor    and  efficiency 

Toronto  &  Hamilton  Electric  Co. 


99-105:McNab  Street  North 


HAMILTON.  ONT. 


The  Transformer  that  Increases 
Dividends  is  the  Packard  Type  "R" 


Type  "R"  is  a  money  maker  because  it 
attains  the  desirable  ends  in  Transformer  con- 
struction. It  embodies  the  good  features  of 
old  styles  of  transformers  and  scores  of  new 
and  improved  features. 

It  is  the  best  insulated  andjcoolest  operat- 
ing transformer  on  the  market. 

It  has  the  lowest  temperature  rise,  the 
lowest  core  loss  and  most  positive^regulation. 

Our  Transformer  Catalogue  is  a  valuable 
treatise  on  Transformers.  Let  us  send  you  a 
copy. 


The  Packard  Electric  Company,  Limited 

St.  Catha^rines.  Ont.  Montrea.1,  Que. 

Winnipeg,  Man. 
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SUNBEAM 

mvist  be  better 
than  the  IdLmps  tKatt  sell  for  less  money 


This  is  the  way  we  are  shipping 
the  highest  priced  lamp  sold 
on  the  Canadian  Market*  ♦  ♦  ♦ 


T 


ioa^isuNBEAM  Incandescent 

Foil  11112  Quebec  Railwax  Light  a  Power  Co. 


You  may  not  need  a  carload  but  we  would  like  to  have 

your  order* 

Write  for  prices  on  our  new 

PRISMO  SUNBURST  LAMP 


o\  Canada,  Limited 


Toronio 


Factoru  at  St.  Catharines. 

P.  S.— By  the  way,  we  make  a  full  line  of  Miniature  and  Decorative  Lamps. 
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i  GUTMANN  i 

1    V  meters! 


^  Efficiency,  Simplicity  of 

E  Design,  a^rvd  Dvist  a.r\d 

^  Wa^terproof  Construction 

^3  Also  Extremely  Light  Weight. 

Rea^ds  Directly  in  Wattt-Hovirs. 


I     JOHN  FORMAN  1 

I    708-710  Cra^ig  St.    v    MONTREAL  3 
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"Diamond  H Switches 


Manufactured  liy  The  Hart  Matiufacturin);  Co.,  Ilaitford,  Conn. 

This  Trade  Mark  Guarantees  (Jiiality. 
Push  and   Rotary   Flush  Switches. 
Automatic  Flush  Receiitacio  and  Phiff. 
Indicating  Standard  Switches. 
If  Vour  Jobber  Does  Not  Handle,  Write 

C.  W.  Bongard  &  Co., 

52  Adel»<do  St.  West.  TORONTO,  Can. 
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This  is  a  2S  kilowatt  Pittsburgh  transformer, 
and  to  our  way  of  thinking  it  is  the  finest  look- 
ing transformer  ever  made.  You  do  not  buy 
many  twenty-five  kilowatt  transformers  but 
when  you  do  buy  them  you  should  get  the  best. 
For  that  matter  you  cannot  afford  to  spend 
money  on  poor  ones  whether  big  or  little. 

This  is  only  another  way  of  saying  that  you 
ought  to  use  Pittsburgh  transformers — especially 
the  sizes  from  1  kilowatt  to  ^00  kilowatts.  Get 
them  direct  from  us. 


Pittsburgh  Transformer  Company, 
Pittsburgh,  Pa. 
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SPARKS. 

Mr.  D.  W.  Kelt  has  purchased  the  village  electric  light  plant 
at  Tilbury,  Ont.,  from  Mr.  A.  F.  Nelson. 

A  special  committee  appointed  by  the  City  Council  of  Brant- 
lord,  Ont.,  have  recommended  that  a  municipal  telephone  system 
bu  established. 

Mr.  S.  Butler  gave  on  May  i8ih  an  interesting  talk  on  "Wire- 
loss  Telegraph  and  X  Rays"  before  Toronto  No.  i,  Canadian 
Association  of  Stationary  Engineers. 

The  town  of  Waterloo,  Ont.,  purpose  taking  over  and  remod^.l- 
ling  the  electric  plant  owned  by  Mr.  William  Snyder.  Mr.  H.F. 
Strickland,  of  Toronto,  is  acting  for  the  town. 

Mr.  James  Playfair  has  succeeded  in  compelling  the  town  of 
Midland,  Ont.,  to  pay  him  some  $5,000  for  his  electric  light 
plant,  in  addition  to  the  amount  fixed  by  the  arbitration. 

Letters  patent  have  been  issued  increasing  the  capital  stock 
ol  the  Central  Telephone  Company,  Limited,  Fredericton  N.B., 
trom  $10,000  to  $209,000,  and  extending  the  powers  of  the  com- 
pany to  the  whole  province. 

A  paper  on  "Steam  Turbine  Testing  at  the  Westinghouse 
Works,"  by  Mr.  A.  G.  Chrisiie,  was  read  before  the  Engineers 
Club  of  Toronto  on  May  26lh  by  Mr.  R.  J.  Dunlop.  The  mech- 
iinism  of  the  turbine  Mas  illustrated  by  means  of  drawings  and 
photographs. 

Mr.  G.  Stuart  Ross,  son  of  Mr.  H.  G.  Ross,  of  Vancouver,  was 
accidentally  killed  at  the  Aslicrofl's  Water  and  Light  Company's 
power  house  on  May  lyh.  In  endeavoring  to  slop  a  large  gear 
wheel  by  placing  a  stick  of  timber  through  ii,  he  lost  his  balance 
.md  fell  hciiealh  the  timber. 

The  City  Council  ol  St.  Calliaiines,  Out.,  cn  May  2olli,gave  a 
second  leading  lo  a  b) -law which  piovides  that  the  city  shall  sub- 
scribe for  $20,000  stock  in  the  Niagara,  Queenston,  and  St. 
1/ Catharines  Railway  Company,  which  will  build  an  electric  rail- 
way from  St.  Catharines  to  Niagara-on-the-Lake,  thence  along 
the  bank  of  the  Niagara  liver  10  Queenston. 


The  Most  Progressive 
and  Up-to-Date  Line 
in  Existence. 


Let  us  send  you  our  New  Bulletins, 
Coverias  our  Complete  Line. 


SWITCHES 

AiOTHER  ELECTRICAL  SPECIALTIES 


TRUMBULL  ELECTRICAL  MFG.  CO. 

Main  Office  and  Factory  -  PLAINVILLE,  CONN. 

Complete  stock  carried  at  our  New  York  Office,  1^6  L,iberty  St. 


From  all  customers  come  increased  orders  atid  from  everywhere  come  or- 
ders frotTi  new  customers  because  the  test  of  time  continually  proves  that 
"  PACKARD  LAMPS  "  excell  in  :— 


SYMETRICAL  APPEARANCE 
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THE  USE  OF  ELECTRICITY  ON  THE 
LACHINE  CANAL.* 

By  L.  a.  Hekdt,  A.M.  Can.  Soc.  C.E. 

Thf  Lachine  Canal  is  part  of  the  large  waterway  which  con- 
nects the  ejreat  lakes  with  the  Gulf  of  St.  Lawrence.  This  water- 
way, comprising  the  mighty  St.  Lawrence  River  and  the  chain 
of  lakes  of  the  Canadian  West,  is,  as  regards  the  beauty  of  its 
shores,  the  grandeur  of  its  scenery  and  the  majesty  of  its  falls, 
without  any  rival.     But  above  all,  as  an  inland  water  route,  it  is 


THE  CANAL. 

In  the  year  1903  the  Lachine  Canal  was  opened  to  navigation 
246  days.  During  this  time  7,365  vessels  of  all  descriptions  pass- 
ed through  it,  carrying  over  two  million  of  tons  of  freight  and 
35,000  passengers.  432,000  tons  of  wheat,  218,000  tons  of  corn, 
22,000  tons  of  flour,  327,000  tons  of  lumber,  370,000  tons  of  coal 
and  half  a  million  of  tons  of  general  cargo  passed  through  its  locks. 

A  few  words  as  to  the  history  of  the  construction  of  the  Lachine 
canal  will  not  be  out  of  place,  especially  as  a  complete  history  is 
yet  to  be  published. 


I 


1  11..  I .— Lx  1  KKioR  \'ii;\v  oi-  I'owi-.K  House,  LAtiiiXK  Canal. 


unsurpassed  in  the  world  for  its  commercial  usefulness.  Having 
;i  total  length  of  2,400  miles,  1,000  miles  from  the  Atlantic  Ocean 
to  Montreal,  the  metropolis  of  Canada,  and  1,400  miles  to  tlie 
head  of  Lake  Superior,  it  allows  free  and  safe  navigation  to  large 
vessels  up  to  fourteen  feel  draught. 

The  St.  Lawrence  River,  the  canals  and  the  great  lakes,  have 
become  the  great  artery  of  commerce,  serving  to  carry  the  freight 
of  the  West  of  Canada  to  ICurope,  besides  supplying  the  loca' 
traffic  of  the  cities,  towns  and  villages  lying  along  their  shores. 
Such  facilities  for  navigation,  however,  were  not  obtained  with- 
out considerable  outlay  of  money,  of  time  and  libpr,  also  engi- 
neering works  of  the  highest  order.  Among  such  works  are  to 
be  included  the  magnificent  system  of  canals,  compiising  the 
Lachine,  Beauharnois,  Cornwall,  Soulanges  and  Welland  canals. 
The  aggregate  length  of  these  canals  is  yoi^  miles,  with  a  lock- 
age of  563/^  feet,  through  54  locks. 

*Paper'rca<i  l>efore  the  Klectrical  Section  of  the  Canadian  Society  of 
Civil  Engineers,  Montreal,  March  34th,  1904. 


Immediately  above  Montreal  are  found  the  rapiJs  Sault  St. 
Louis,  or  Lachine  rapids,  which  arc  the  first  obstruction  to  west- 
ward navigation  in  the  St.  Lawrence  river.  To  continue  the 
water  route,  as  far  back  as  1700  the  Sulpician  Fathers  opened  a 
boat  canal,  merely  a  trench,  via  river  St.  Pierre  in  the  marshes 
where  the  Lachine  canal  al  present  lies.  The  depth  of  the  water 
was  but  two  and  a  half  feet,  and  served  for  boats  to  carry  thirty 
barrels  of  flour.  The  locks  were  six  feet  wide  and  one  hundred 
feel  long.  This  was  enlarged  and  deepened  in  182 1  to  allow  for 
navigation  by  barges  drawing  four  feet.  The  locks  were  length- 
ened to  one  hundred  and  fifty  feet  and  brciadened  to  twentj'  feet. 
In  1843  a  ship  canal  was  begun  at  a  cost  of  two  million  of  doU-irs. 
Five  locks  were  built,  each  2,000  feel  long  and  nine  feet  of  water 
on  the  sills. 

The  length  of  the  Lachine  canal  is  eight  and  three  quarter  miles. 
From  Lachine  to  Cote  St.  Paul,  a  distance  of  five  and  three- 
quarter  miles, there  are  no  locks,  the  Lachine  locks  being,  in  fact, 
only  guard  locks,  the  lockage  is  but  a  foot.    From  Cote  St.  Paul 
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10  Mvnuioal  li.iilHM,  a  Jislance  ol  lliioo  miles,  llie  total  lockage 
is  rortv-fi\e  feel. 

The  cuiial  is  spanned  by  six  swinjj  bridges  built  on  piers  of  eiit 
sione.    These  bridges  are  tlie  l.acbine  bridges,  Cote  St.  Paul 


Fig.  2.  — Rkar  View  of  I'ower  Hqi  se. 

bridge,  Brewster's  bridge,  tlie  Grand  Trunk,  Curran  and  Black's 
bridges.    The  last  three  are  very  lieavy. 

USE  OF  THE  ELECTRIC  POWER. 

In  1902  the  Department  ot  Railways  and  C  inals  decided  to 
lake  advantage  of  the  avaliable  water  power  on  the  Lachine 
canal  to  generate  electric  current  for  the  following  purposes: — 

isl.  To  light  the  canal,  the  locks  and  approaches  of  the 
bridges. 

2nd.    To  electrically  heat  the  power  house  and  lock  cabins. 

3rd.  Tn  Open  and  close  the  lock  gates, 
sluice  valves  and  w^ste  weirs. 

4th.  To  operate  the  bridges  spanning 
the  canal. 

To  provide  for  these  different  services  it 
was  decided  to  provide  the  following  equip- 
ment :  — 

For  the  lighting,  100  arc  lamps,  placed 
alone  the  canal  bank  and  at  the  locks, 
and  approximately  100  16  c.  p.  incandes- 
cent lamps  for  lighting  the  power  house 
and  lock  cabins. 

For  healing, six  6-kilowatts  electric  radi- 
ators, in  the  power  house,  besides  ;i 
number  of  small  heaters  in  the  lock  cabins. 

For  the  operation  of  the  locks,  twenty- 
four  5  h.  p.  induction  motors;  for  the 
bridges,  four  5  h.  p.  molors. 

The  maximum  station  loadjdue  to  these 
different  services  is  far  from  their  aggregate 
sum,  as  the  different  services  are  not  re- 
quired at  the  same  lime,  and  as  all  the 
motors  cannot  operaie  together.  P'or  in- 
stani  e,  it  would  rarely  happen  iliai  all  tlu' 
lock  gates  wou'd  operate  togeiher.  ami 
further  wilh  the  arrangement  of  machinery 
described  below,  only  half  the  motors,  that 
is,  two  molors  out  of '.he  four,  per  lock, 
can  be  working  at  the  same  time.  The 
full  capacity  of  the  radiators  would  be 

required  only  in  the  winter  months,  at  such  time  the  canal  is  closed 
10  navigation,  the  motors  are  not  in  operation  and  the  lighting  is 
limited  to  a  dozen  lamps  which  are  required  for  the  approaches 
10  the  bridges. 

Proceeding  from  the  assumption  that  all  the  purpose^  for 
which  electric  power  is  provided  cannot  take  place  at  the  same 
time,  the  size  of  the  generator  units  was  based  on  the  tollowing:- 
100  arc  lamps,  four  circuits  of  25  lamps,  6.6  amps. 

per  circuit,  at  2,400  volts   63.5  K.\'. A 


Four  locks  out  of  the  six  in  operation  together,  that 
is,  8  motors  developing  4  h.p.  each.  Assuming 
the  eflicieucy  of  molors,  transformers  and  line 

at  70%  and  power  factor  80%   42.5  K.\'.A 

Two  bridges  out  of  the  four  in 
operation  together,  that 
is,  2  motors  developing  4 
h.p.  each,  assuming  same 
efficiency  and  power  fac- 
tor as  above   10.5  K.V'.A. 

Heating  of  power  house  and 

lock  cabins  average   24.  K.V.A, 

A  total  of  K.V.A. 

Two  75  K.  \'.  A.  generator  units  were 
considered  amply  sufficient  to  take  care  of 
this  maximum  load.  During  the  day  there 
would  be  no  lighting,  one  generator  could 
carry  the  power  and  healing  load.  At 
night  the  operation  of  both  machines  might 
be  required  but  for  a  few  hours,  the  night 
traffic  being  usually  small. 

HYDRO-ELECTRIC  PLANT. 
The  power  house  is  located  at  Cote  St. 
Paul,  on  the  south  side  of  the  canal.  The 
working  head  of  water  is  about  eight  feet. 
The  water  is  drawn  from  the  canal  through 
a  wooden  flume  15  ft.  by  1 1  feet,  built  in 
the  Cote  Sc.  Paul  overflow  weir.    Fig.  1 
shows  an  exterior  view  of  the  power  house, 
flumes  and  overflow  weir  under  construction.    The  power  house 
is  a  fine  building  of  pressed  brick,  above  a  line  of  cut  stone  and 
concrete  arches.    F"ig.  2  shows  a  back  view  of  the  power  house, 
tail  race  and  foundations. 

Two  75  kilowatts,  revolving  field  type  A.C.  3  phase  2,400  volt, 
60  cycle  generators  are  belted  to  7'  8"  fly  wheels.  The  latter  are 
placed  on  two  horizontal  shafts  geared  to  the  vertical  shafts  of 
125  h.p.  turbines.  The  two  horizontal  driving  shafts  are  in  line  so 
that  they  can  be  connected  by  a  quill,  allowing  either  generator 


to  bj  driven  bj'  either  one  ol  the  turbines.  Fig.  3  shows  llie 
arrangement  of  machinery  on  the  generator  floor. 

One  7  5  kilowatt  exciter  is  operated  Ircm  a  separate  wati  r 
wheel.  It  is  of  sufficent  cap.dciiy  lo  excite  both  generators  when 
working  under  full  load  and  75%  power  factor.  A  spare  exciter 
armature  is  kept  m  reserve. 

SWITCHBOARD, 

The  switchboard  is  of  the  ordinary  panel  board  form,  compris- 
ing two  generator  panels,  one  exciter  panel  and  one  feeder  panel. 
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This  switchboard  is  placed  on  a  gallery,  eight  feet  above  the 
generator  floor.  The  generator  panels  comprise  the  necessary 
indicating  ammeters,  voltmeters  and  wattmeters.  Oil  type 
switches  are  used.  A  power  factor  indicator  and  frequency 
meter  are  placed  in  the  circuit  of  each  generator.  The  exciter 
panel  has  a  D.C.  voltmeter  and  two  ammeters,  one  in  the  field 
of  each  generator,  also  carbon  quick  break  knife  switches  for  the 
generator  fields.  The  feeder  panel  has  an  ammeter  and  high 
tension  oil  switch  in  each  circuit. 

The  lighting  of  the  switchboards  and  power  house  is  done  from 
a  small  transformer  in  the  generator  circuits,  but  it  can  be  thrown 
on  the  exciter  circuit  if  required. 

ARC  SWITCHBOARD. 
An  arc  switchboard  is  located  to  the  left,  on  the  second  floor. 
Access  to  this  board  is  obtained  from  the  switchboard  gallery. 


per  lock  are  used,  giving  decidedly  brilliant  illumination,  and  se- 
cured as  safe  navigation  at  night  as  in  the  day  time.  The  series 
alternating  current  6.6  ampere  enclosed  arc  lamp  is  used,  the  re- 
gulating device  being  the  floating  coil  automatic  constant  current 
transformer.  The  lamps  are  hung  twenty-two  feet  above  the 
ground,  from  brackets.  The  lamps  can  be  carboned  from  the 
ground,  as  a  small  hand  reel  attached  to  the  pole  eight  feet  from 
the  ground  allows  the  lamp  to  be  brought  down,  through  a  flexible 
steel  rope  running  through  the  tubular  arc  lamp  bracket.  This 
avoids  spiking  the  poles  which  in  lines  running  in  open  country 
is  undersirable. 

POLE  LINE  CONSTRUCTION. 
The  pole  line  construction  is  substantial  and  somewhat  artistic, 
the  ornamental  braces  and  brackets  used  giving  it  this  appear- 
ance.   Cedar  poles  painted  white  are  placed  one  hundred  feet 


Showing  Construction  oi"  Caulk  Ckos.si.m;s. 


Four  constant  current  transformers  used  for  arc  lighting  are 
placed  still  further  to  the  left,  inside  a  square  brick  lower,  three 
stories  in  height.  The  four  arc  light  circuits,  of  25  lamps  each, 
are  controlled  by  tubular  plug  switches  which  can  be  so  conrected 
that  any  arc  lamp  circuit  can  be  connected  to  any  one  of  the 
foar  transformers. 

On  the  right  of  the  main  switchboard,  on  the  second  floor,  i^ 
placed  a  board  to  control  three  15  K.W.  constant  potential  trans- 
formers for  the  electric  radiators  heating  the  building. 

The  cables  from  the  switchboard  are  placed  in  conduits  and 
run  up  against  the  walls  of  the  brick  tower  to  the  lop  story,  which 
is  devoted  to  the  lightning  arresters  and  the  distribution  of  the  ends 
of  the  cables  of  the  arms  which  support  the  transmission  lines. 

LIGHTING  OF  CANAL. 
One  hundred  arc  lamps,  as  stated  previously,  are  distributed 
along  the  canal  and  at  the  locks  tor  lighting.  The  lamps  are 
spaced  four  hundred  feet  along  the  canal  bank,  that  is  a  lamp  or 
every  fourth  pole,  these  being  one  hundred  feet  apart.  At  bends 
the  lamps  are  spaced  to  give  proper  illumination.    Eight  lamps 


apart,  and  six  feet  from  the  water  edge,  10  clear  the  space  (or 
the  tow  path.  Two  six  pin  arms  are  used  throughout,  and 
double  arms  are  placed  011  all  turns  these  arms  are  bolted 
through  the  poles  and  at  the  ends. 

On  the  side  of  the  poles  further  away  from  the  canal  are  carried 
the  three  phase  2,400  volt  power  circuit.  One  circuit  run  >  west  of 
the  power  house  to  Lachine  Locks,  a  distance  of  nearly  six  miles. 
It  is  made  up  of  three  No.  4  B.  &  S.  medium  drawn  bare  copper 
wire.  The  wires  are  placed  in  triangular  form  18-,  from  wire  to 
wire.  A  circuit  running  east  to  St.  Gabriel  locks,  a  distance  of 
two  miles,  is  made  up  of  three  No.  6  B.  &  S.  wire. 

On  the  side  of  the  poles  nearest  to  the  canal  are  placed  the  arc 
light  circuits.  Three  of  these,  each  of  two  No.  6  B.  &  S.  bare 
copper  wires,  run  west  of  the  power  house.  Each  circuit  con- 
nects twenty-five  arc  lamps  in  series.  One  arc  light  circuit 
runs  east  for  the  remaining  twenty-five  arc  lamps. 

The  high  potential  lines  for  lighting  and  the  220  volt  power 
circuits  cross  the  canal  at  each  lock  in  rubber  insulated  lead  cov. 
ered  cables.    These  cables  start  from  cable  boxes  pSi  od  on  the 
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pi>los,  aiul  I  im  iloivn  llie  poles  in  iron  coiuliiil  to  manholes,  and 
hence  iinvlor  the  locks  in  pipe  conduits.  Kijj  5  shows  construct- 
ion of  cable  crossings. 

The  cables  can  be  drawn  in  or  out  at  any  time  without  delay. 
Spare  conduits  and  cables  are  in  readiness  to  chani^e  over  if  any 
cable  shows  signs  of  break  down.  The  cable  boxes  011  the  pcles 
also  contain  lightninki  arresters. 

ELECTRIC  HEATINll  OK  ri>\VKK  IlOl'SI-   ANtl  LOCK  CABIN.S. 

Six  electric  radiators  each  of  six  kilowatts  capacity  operatinjj 
unvler  220  volts  are  placed  in  the  power  house.  These  ladiators 
have  been  in  operation  during-  the  past  winter  and  h  ive  been 
found  sufKcient  to  keep  the  power  house  very  ci)m(ortab  c  even 
in  the  coldest  nights  that  have  been  expeiienced.  As  the  load 
ill  winter  is  very  light,  the  36  kilowatts  ivqulred  lor  heating 
necessitates  the  running  of  only  one  generator. 

Three  15  kilowatt  transformers,  one  on  each  leg-  of  the  three 
phase,  2,400  volt  circuit,  are  placed  in  the  power  house,  step- 
ping- down  to  220  volts,  for  the  radiators.  A  switchboard  with 
high  and  low  tension  switches  is  provided  for  this  work. 


closing,  also  raising  and  lowering  the  sluice  valves  on  this  gate. 

3rd.  A  mechanism  of  such  simplicity  had  to  be  employed  as 
would  avoid  skilled  labor. 

4th.  Operating  staff  had  to  be  reduced  to  one  man  per  gate, 
that  is  two  men  per  lock. 

In  order  to  meet  these  conditions,  the  method  to  be  described 
was  devised  dy  Mr.  Marceau,  superintendent  engineer;  Mr.  Pari- 
zeau,  ot  the  engineer's  staff,  and  the  writer, and  adopted.  It  might 
be  stated  in  passing  that  a  number  ot  othei  methods  could  have 
been  used,  to  do  the  same  work,  which,  however,  would  not, 
we  think,  meet  the  specified  conditions  in  the  same  complete 
manner. 

The  whole  ot  the  driving  machinery  for  operating  one  gate  and 
its  sluice  valves  is  placed  on  the  gate,  under  the  g^ate  platform. 
(Fig-  6.)  The  space  there  is  rather  limited,  still  it  was  found  to  be 
sufficient  for  the  purpj>.e.  Power  is  supplied  by  a  5  H.  P.  three 
phase  220  volt  induction  motor  running  at  1,120  R.  P.  M.  This 
motor  is  shown  on  the  right  hand  of  Fig-  6.  This  motor  is  gear- 
ed to  a  horizontial  shaft,  running  approximately  two-thirds  the 


flrran^efiienf  cf  /Vlachinery 
/fer  Operor^ny  Ihe  LOCK  CATE&. 


Fig.  6. 


MECHANISM  FOR  OPEKAIING  LOCK  GATES  AND  SLUICE  VALVES. 
The  old  system  of  operating  the  lock  g;ates  and  sluice  valves 
by  man  power,  does  not  require  very  long  description.  On  the 
Lachine  canal,  four  winches  per  lock  are  placed  on  the  coping. 
By  means  of  these  winches,  chains  which  open  and  close  the 
gales  are  operated.  This  system  is  slow,  over  a  minute  and  a 
half  being  required  to  open  or  close  a  gate;  it  is  also  expensive, 
as  it  requires,  to  perform  the  work  at  that  rate,  at  least  two  men 
per  winch  or  four  men  per  lock.  The  sluice  valves  for  filling-  or 
emplymg  the  locks  are  on  the  gates  and  are  operated  from  the 
gate  platform  through  gearing  lifting  vertical  rods  or  stems  at- 
tached to  the  valves. 

ELECTRIC  POWER  DRIVING. 

In  changing  from  the  above  method  of  operation  to  one  em- 
ploying electric  power,  the  following  conditions  were  to  be 
fulfilled  : 

ist.  The  coping  on  both  sides  of  the  gates  and  the  gate  plat- 
form had,  as  far  as  possible,  to  be  free  of  machinery. 

2nd.  One  electric  motor  had  to  operate  one  gate,  opening  and 


way  along  the  gate.  The  speed  of  this  shaft  is  300  R.  P.  M.  A 
reversing  switch  and  starter,  controlling  the  motor,  will  be  placed 
close  to  the  handles  of  the  clutches,  which  operate  the  machin- 
ery. Three  worm  gears  A,  B  C  are  placed  on  this  shaft  ;  .\  and 
B  to  operate  the  two  sluide  valves,  C  to  operate  the  lock  gate. 
MECHANISM  FOR  OPERATING  SLUICE  VALVES. 

Gears  A  and  B  are  loose  on  the  shaft,  but  can  be  thrown  in 
gear  through  friction  cinches, these  gears  engage  brass  horizon- 
tal worm  wheels,  which  in  turning  lift  threaded  stems  or  rods  at- 
tached to  the  valves.  The  opening-  of  the  valves  requires  barely 
half  a  minute.  A  supplementary  gearing  enables  the  operator 
standing  on  the  gate  platform  to  open  or  close  the  gate  valves 
by  hand  if  the  electric  power  fails. 

Tests  made  on  an  experimental  outfit  last  spring  tii  ascertain 
the  power  required  to  open  and  close  the  valves  gave  the  follow- 
ing results  :  — 

Motor  running  shafting  only   1,050  \vatts=i.4  H.  P. 

Opening  sluices   '.500  watts=2.o  H.  P. 

Time  required  to  open  valve  =  30  seconds. 


June,  1904 


THE  CAINADIAIN  ELECTRICAL  MEW6 


'03 


MECHANISM  FOR  OPERATING  THE  LOCK  GATES. 

A  sti  el  worm  gear  C  running  in  oil  is  keyed  to  the  horizontal 
driving  shaft,  and  engages  a  horizontal  brass  worm  wheel.  This 
wheel  rotates  freely  on  a  vertical  shaft,  which  is  the  pivot  for  a  U 
steel  beam,  resting  on  the  gate  on  one  side,  and  working  in  a  cut 
provided  in  the  coping  at  its  outer  end. 

A  friction  clutch  operated  from  the  gate  platform  throws  this 
wheel  in  gear  with  the  vertical  shaft,  driving  it  at  a  speed  of  15 
R.  P.M.    A  square  brass  casting,  bored  to  fit  this  shaft  and 


present  reduction  in  gearing  the  pull  on  the  chain  is  approxi- 
mately 1,200  lbs. 

With  an  average  speed  of  chain  of  28  feet  a  minute,  the  open- 
ing or  closing  of  a  gate  will  be  done  inside  of  a  minute.  Greater 
or  lower  speeds  ot  operation  can  be  obtained  by  a  change  of 
diameter  of  chain  wheel. 

Two  operators  will  be  required,  standing  respectively  on  the 
platforms  of  the  gates.  Through  the  friction  clutches  they  vvil 
be  in  position  to  speed  up  or  slow  down,  to  allow  the  gales  tc 
come  in  well  together. 

T^-sts  made  with  an  experimental  apparatus  slightly  different 
from  the  one  described  gave  the  following  readings  :  — 

Motor  running  shaft  alone,  1,050  watts, 
1.4  H.  P.;  starting  to  open  gale,  3,200 
watts,  4.42  H.P.;  opening  gate,  10  sec. 
from  start,  2,500  watts,  3.3  H.P. ;  closing 
gate  at  start,  heavy  wind  blowing  against 
gate,  4,200  watts,  5.6  H.P. 

The  induction  motors  are  220  volt  three 
ph  ise  motors.  To  step  down  the  2,400 
volts  of  the  transmission  lines,  three  5  K. 
W.  transformers  are  placed  on  a  pole  at 
each  lock.  Lead  covered  cables  run  down 
the  poles  in  iron  pipes  and  then  under- 
ground to  the  masonry  walls  of  the  locks 
to  the  gates  at  the  pivoting  point. 

Only  the  lower  voltage  will  be  distri- 
buted about  the  locks. 


l  ie;.  4.  —  Interior  of  Power  House. 

through  which  the  latter  passes,  is  placed  in  the  web  of  the  beam 
and  holds  it  in  place,  allowing  a  certain  amount  of  play  whilst 
the  gate  is  being  moved.  A  chain  wheel  is  keyed  to  ihe  vertical 
shaft  imparting  motion  to  a  chain  ;ind  si  eel  rope. 

Drawing  Fig.  7  shows  three  positions  of  beam  with  ist,  gate 
open;  2nd,  gate  inlf opened  ;  3rd,  gate  closed.  The  chain  and 
rope  after  passing  over  the  chain  wheel  run  inside  Ihe  web  of  the 
U  beam,  to  guiding  grooved  rope  wheels,  placed  at  the  outer 
end  of  the  beam.  The  end  of  the  rope  is  attached  to  two  points  in 
the  cut  made  in  the  coping.  One  point  Fi  is  in  line  with  the  beam 
and  at  the  inner  end  of  the  cut, the  other  point  F2  is  near  the  edge 
of  the  coping.  The  beamis  allowed  to  rest  on  hard  steel  rollers, 
placed  on  a  bed  of  concrete  slightly  sloping  towards  the  lock  to 
carry  away  the  surface  water.  An 
iron  grating  is  fitted  over  this  cut 
and  allows  inspection  of  the  machin- 
ery at  any  time. 

OPENING  THE  LOCK  GATE. 

To  open  the  lock  gate,  the  motor 
is  started  under  no  load  except  ihe 
friction  of  the  shaft,  in  the  direction 
indicated  for  opening.  When  up  to 
speed,  the  friction  clutch  is  oper- 
ated, allowing  a  certain  amount  of 
slipping  at  the  start  to  avoid  sudden 
strains  on  the  machinery.  The 
chain  wheel  running  clockwise  will 
pull,  through  Ihe  chain  and  rope, 
on  the  point  Fi, drawing  in  the  beam 
towards  the  coping.  The  pivoting 
point  P  will  describe  the  dotted 
circle  shown.  The  outer  end  of  the 
beam  is  guided  by  the  lopc  in  ten- 
sion passing  through  the  grooved 
pulleys  until  il  reaches  ils  position 
of  rest  at  the  end  of  its  course.  The 
gate  is  then  open. 

CLOSING  THE  LOCK  GATE. 

To  close  the  gate,  Ihe  direction 
of  rotation  of  the  motor  is  re- 
versed, and  thereby  the  lotation  of  the  chain  pulley,  the  ropi; 
tension  is  now  on  the  poini  F.^,  the  beam  will  swing  slightly  as 
the  rope  becomes  taut,  until  the  beams  rest  on  the  guiding 
pulley  shown  on  the  left  in  the  inner  portion  of  Ihe  cut.  The 
beam  will  then  move  out  with  the  gale  until  the  latter  is  closed. 

It  must  be  ob-icrved  that  in  both  the  opening  of  the  gate  and 
Ihe  closing  of  it,  the  maximum  pull  is  required  at  the  start,  and 
that  this  pull  is  directly  along  the  axis  of  the  beam  whilst  open- 
ing, and  at  a  very  small  angle  to  il  when  closing,  tins  bending 
moments  and  abnormal  friclional  resistances  are  avoiiled. 

The  induction  motor  being  up  to  speed  when  Ihe  clutch  is 
thrown  in,  is  able  to  deveU>p  its  maximum  torque.     Willi  the 


BROOKER'S   PATENT  EQUIVA- 
LENTS MICROMETER  GAUGE, 

The  gauge  as  shown  in  the  illuslra- 
iion  has,  the  manufacturers  claim,  many 
obvious  advantages  over  the  ordinary 
screw  micrometer,  as  by  means  of  the 
screw  on  hub  and  divided  disc,  readings 
can  be  taken  up  to  .300  inch  and  7.67 
millimetres.  On  one  side  of  Ihe  disc  ap- 
pears decimals  of  an  inch,  decimals  of  m/m 
and  Stubs'  round  hole  gauge,  and  on  the 
other  "-ide  i/64-ths  inch  and  imperial 
standard  wire  gauge. 

The  principal  advantages  claimed  is  that 
equivalents  to  gauges  such  as  the  Standard  wire  gauge.  Stubs' 
round  hole  wire  gauge,  641I1S  inch  and  metric  measurements  can 
be  read  off  without  the  necessity  of  reference  tables,  and  at 
the  same  lime  the  jaws  are  set  to  the  exact  size  in  decimals. 
It  will  thus  be  seen  that  by  turning  the  disc  until  any  decimal 
or  other  number  appears,  several  equivalents  can  be  read. 
The  whole  of  the  micrometer  is  of  steel,  and  of  the  finest 
London  workmanship.  The  worm  is  cut  on  the  hub  and  is  of 
such  form  thai  it  will  not  carry  dirt  or  grit,  and  a  new  device 
for  compensation  for  wear  has  been  arranged,  which  is  a  great 
improvement  on  the  old  system,  and  dispenses  with  the  necessity 
of  taking  out  the  screw  and  disengaging  the  worm. 

The  revolving  disc  is  of  phosphor  bionze,  and  only  the  small. 


Brooker's  Patent  Equivalents  Micrometer  Gacge. 


est  necessary  portion  engages  %vith  screw  outside  the  cover. 
The  hub  is  fitted  with  small  milled  thumb-piece,  projecting  be- 
yond the  ordinary  hub,  by  means  of  which  the  speed  ol  the 
screw  is  much  accelerated.  The  anvil  end  of  micrometer  is 
flush  with  screw  spindle,  allowing  of  close  callipering  projections 
ledges,  etc. 

Arrangements  will  be  made  to  supply  extra  discs  giving  H.A. 
core  and  tapping  sizes,  Morse  drill  sizes  or  any  other  equivalents 
that  may  suggest  themselves. 

This  gauge  is  nianulacl ured  by  Hrooker  it  Goss,  Limited, 
London,  Fng.,  for  whom  O.  J.  Parker  &  Company,  70  Hishops- 
gale  sti-eel.  Within,  Lontlon,  are  sole  export  agents. 
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TEMPORARY  ARC  LIGHT  STATION. 

On  March  14th  last  the  city  of  Branlford,  Ont.,  was 
thrown  into  darkness  by  the  breaking  away  of  the  em. 
bankment  of  the  canal,  the  electric  plant  being  com- 
pletely crippled  thereby.  It  is  beleived  that  the  primary 
cause  of  the  trouble  was  a  colony  ot  muskrats  which 
had  weakened  the  canal  dyke  by  persistent  gnawing. 
The  head  gates  were  at  once  closed  to  prevent  the 
Grand  river  from  flooding  the  city,  and  the  canal  was 
practically  empt-ed.    The  break    was  about  60  feet 


machines  were  raised  up  out  of  the  wet,  and  supplied 
current  as  above  stated. 

The  accident  no  doubt  cost  the  company  a  consider- 
able sum,  and  Mr.  Pratt,  the  superintendent,  received 
great  praise  for  the  energy  displayed  in  overcoming  the 
unfortunate  situation. 


ONTARIO  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

The  annual  convention  of  the  Ontario  Association  of 
Stationary  Engineers  was  held  at  Brantford  on  May 
30th  last,  when  the  following  officers  were  elected  : 
President,  J.  G.  Bain  ;  vice-president,  George  Fowler  ; 
treasurer,  Charles  Moseley  ;  registrar,  W.  G.  Black- 
grove,  all  ot  Toronto. 

Mr.  Bain,  the  new  president,  has  filled  all  the  other 


Break  in  Canal  Bank,  Brantford  Electric  and 
Operating  Company. 

long  and  18  feet  deep,  and  the  thickness  of  the  bank  is 
about  100  feet  at  the  base,  sloping  to  about  20  feet  at 
at  the  top.  The  first  illustration  shows  the  break  in 
the  bank,  while  the  second  illustration  represents  the 
temporary  arc  light  station  which  the  Brantford  Elec- 
tric &  Operating  Company  were  obliged  to  establish  in 
order  to  continue  the  lighting  service,  which  latter 
work,  we  think,  breaks  the  record  for  rapid  installation. 

The  wash-out  occurred  at  half-past  four  in  the  after- 
noon, and  the  makeshift  plant  was  in  operation  and 
supplying  some  200  arc  lights  the  following  night. 

The  motive  power  o!  the  temporary  station  consist- 
ed of  three  Waterous  engines  which  were  backed  in  a 
yard  close  to  an  open  shed  convenient  to  their  arc  cir- 
cuits. The  arc  machines  were  belted  direct  to  the 
traction  engines  by  making  some  changes  in  the  pul- 
leys. The  shed  afforded  practically  no  protection  from 
the  weather,  as  it  was  open  on  three  sides  and  there 
V  ero   scv  ra!   inches  of  snow   nnd  ice.     Hove\'er,  the 


Tempor\rv  Arc  Light  Station,  Bkanikokd  I-^lectric  and  Operating  Company 


Mr.  J.  G.  Bain, 
President  Ontario  Association  of  Stationary  Kngiueeis. 

offices  in  the  gift  of  the  association,  and  his  election 
to  the  presidency  is  well  deserved.  As  an  engineer 
he  is  widely  and  favorably  known,  having  held  many 
responsible  positions.  He  was  in  charge  of  the  first 
electric  plant  installed  in  Toronto,  and  was  for  fifteen 
yearfe  in  one  position.  About  six  years  ago,  owing  to 
impaird  health,  he  stepped  out  of  the  engineering  field 
and  accepted  a  position  as  traveller  for  a  large  oil  com- 
pany, in  which  line  he  has  since  continued.  He  is  now 
a  member  of  the  staff  of  the  Canadian 
Oil  Company,  Limited,  which  is  an 
amalgamation  of  several  independent 
oil  companies,  including  the  Grant- 
Hamilton  Oil  Company  and  the  Sun 
Oil  Manufacturing  Company. 

In  February  last  Mr.  Bain  was 
struck  by  a  street  car  and  received 
most  serious  injuries,  his  skull  being 
badly  fractured.  Several  eminent 
physicians  entertained  not  the  slightest 
hope  of  his  recovery,  but  Providence 
ruled  otherwise,  and  within  two 
months  he  was  sufficiently  improved 
to  leave  the  hospital  and  return  to  his 
home.  A  fortnight  later,  however,  it 
was  discovered  that  a  second  operation 
was  necessary.  This  was  successfully 
performed,  and  Mr.  Bain  is  now  almost 
fully  recovered,  and  his  many  engi- 
neering friends  are  looking  forward  to 
the  time  when  he  will  again  be  in 
harness. 
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OUR  WINNIPEG  OFFICE. 
The  publishers  of  this  Journal  have  recently  opened  a 
branch  office  at  No.  310  Mclntyre  Block,  Winnipeg.  A  resi- 
dent representative  has  been  appointed  who  will  be  exclu- 
sively employed  in  advancing  the  circulation  of  this  Journal 
and  in  keeping  our  readers  informed  regarding  the  latest 
developments  throughout  the  west.  The  kind  co-operat- 
ion of  our  friends  in  the  west  is  solicited  in  behalf  of  the 
suceess  of  this  enterprise. 


The  attention  of  electrical  engi- 
Developn^erxts  irv  the  ^^^^^^       ^^j^  Continent  has  been 

E.IectrlcaI  Field. 

directed  during  the  past  year 
mainly  towards  the  development  of  three  different 
branches  of  the  industry,  and  these  three  particular 
divisions  are  to-day  receiving  most  careful  attention. 
They  are,  the  steam  turbine,  the  development  of  alter- 
nating current  motors  for  railway  work, and  high  tension 
transmission  engineering.  These  are  subjects  which 
have  received  the  most  attention  from  prominent 
engineers  in  the  United  States  during  the  past  year, 
and  they  are  the  subjects  which  come  prominently 
before  the  Convention  of  the  Canadian  Electrical 
Association  to  be  held  in  Hamilton  this  month.  Al- 
though the  steam  turbine  has  been  in  use  in  different 
forms  for  a  number  of  years,  particularly  on  the  Con- 
tinent of  Europe,  it  is  only  of  recent  years  that  it  has 
been  brought  before  the  public  as  a  prominent  factor  in 
the  equipment  of  electric  power  houses,  and  consider- 
able development  has  been  necessary  in  order  to  adapt 
it  for  direct  connection  to  electric  generators.  Although 
much  has  still  to  be  accomplished  in  this  direction  be- 
fore the  steam  turbine  can  take  the  place  now  held  by 
the  reciprocating  steam  engine,  particularly  for  units 
of  smaller  size,  there  is  no  doubt  that  a  great  future 
awaits  it  ;  but  this  fact  should  be  borne  in  mind  by  all 
who  hold  investments  in  electrical  operating  concerns, 
that  the  history  of  electrical  development  has  been  one 
of  gradual  evolution,  not  revolution,  and  that  the  time 
taken  by  the  development  of  all  important  improve- 
ments is  an  insurance  against  any  great  loss  due  to  the 
necessity  for  substituting  new  and  improved  apparatus 
tor  that  which  is  already  installed.  From  time  to  time 
the  investing  public  is  startled  bj'  reports  of  some  new 
invention  that  will  entirely  revolutionize  the  industry 
and  render  practically  useless  the  appliances  already  in 
vogue.  Such  revolutions,  however,  have  never  taken 
place,  and  while  progress  and  improvement  is  con- 
stantly going  on,  and  we  all  hope  will  continue  to  go 
on,  it  is  we  think  on  the  whole  fortunate  that  such  pro- 
gress and  improvement  is  gradual. 


This  applies  equally  well  to  the  impending  advent  of 
the  alternating  current  single  phase  railway  motor  now 
being  rapidly  brought  to  the  front.  Naturally,  the 
first  railways  to  be  equipped  with  such  a  system  will 
be  new  railways,  and  railways  so  situated  in  every  way 
as  to  render  them  favourable  subjects  for  care  and 
experiment  by  the  manufacturers  placing  such 
apparatus  upon  the  market.  The  importance  of  the 
introduction  of  the  single  phase  railway  motor,  how- 
ever, seems  to  lie  in  the  fact  that  it  presages  the 
possibility  of  the  adaption  of  electric  traction  to  the 
trunk  railroads.  In  the  development  of  alternating 
current  appa:atus  for  railway  work,  progress  would 
seem  to  have  been  retarded  by  a  tacit  assumption  that 
the  railway  motor  of  the  future  would  be  one  without 
a  commutator,  and  electric  railway  men  have  been 
eagerly  looking  forward  to  the  day  when  they  would 
be  granted  this  blessing  ;  but  now  it  would  seem  that 
the  hope  of  the  alternating  current  railway  engineer  is 
based  on  a  motor  with  a  commutator.  This  would 
appear  to  be  all  the  more  certain  from  the  fact  that 
induction  motors,  entirely  without  commutators,  have 
been  exploited,  both  on  the  Continent  and  in  .America, 
by  the  most  capable  engineers  in  the  world,  in  an  en- 
deavor to  produce  a  satisfactory  equipment  for  railway 
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purposes,  but  it  must  be  admitted  that  these  efforts 
have  not  resulted  in  any  pronounced  success.  While 
this  work  has  been  going  on,  the  quality  of  direct 
current  apparatus  has  been  improving  all  the  time, 
until  to-day  the  commutator  is  not  the  terror  to  rail- 
way men  that  it  was  even  five  years  ago,  and  we 
believe  that  when  the  single  phase  commutator  motor 
comes  upon  the  market,  as  it  undoubtedly  will, 
it  will  be  received  without  those  misgivings,  which 
would  have  characterized  its  reception  a  few  years  ago, 
when  the  introduction  of  the  "  Squirrel  Cage  "  in- 
duction motor  was  hailed  with  delight.  We  are  glad 
indeed  to  know  that  we  are  to  have  an  opportunity,  at 
the  forthcoming  Convention,  of  getting  further  light  on 
the  development  of  this  important  piece  of  apparatus. 

The  subject  of  long  distance  transmission  at  very 
high  voltages  is  only  now  receiving  due  attention,  and 
during  the  past  year  or  two,  transmission  systems, 
entirely  aside  from  the  question  of  power  house  and 
sub-station  equipment  in    themselves,   have  taken  a 
place  as  a  separate  branch  of  electrical  work,  to  be 
studied  and  directed  by  men  particularly  qualified  tor 
such  duties.    The  establishment,  by  the  American  In- 
stitute of  Electrical  Engineers,  of  a  committee  to  col- 
lect data  from  all  possible  sources  and  to  present  it  in 
proper  lorm  for  consideration  by  the  engineers  of  this 
continent,  has  given  a  great  impetus  to  this  work  and 
will  result,  we  feel  sure,  in  a  wonderful  improvement 
not  only  in  the  reliability  of  long  distance  lines,  but 
also  in  the  methods  tor  handling  these  circuits  to  the 
best   possible  advantage  and  for  maintaining  good 
regulation.     It  has  already  been  demonstrated  by  the 
data  collected   from  transmission  lines  located  in  all 
parts  of  the  country,  that  conditions  differ  so  widely 
that   results  which  appear  at  variance  with  principles 
already  laid  down  and  apparently  understood,  can  be 
reconciled  when  all  the  circumstances  of  the  particniar 
cases  are  taken   into  account.    This  emphasizes  the 
importance  of  not  only  observing  certain  phenomena, 
but  also  the  exact  conditions  and  circumstances  under 
which  these  phenomena  take  place.     Since,  as  far  as 
we  know,   comparatively  few  of  the  men  associated 
with  transmission  enterprises  in  Canada  are  connected 
with  any  of  the  local  branches  of  the  American  Insti- 
tute,  we  would  suggest  that  the  subject  should  be 
brought  to  the  attention  of  the  delegates  to  the  Con- 
vention,   with   a  view   to  their  co-operating  with  the 
local  branches  at  Toronto  and  Montreal,  imless  the 
Canadian  Electrical  Association  should  see  fit  to  estab- 
lish a  committee  to  collect  data  of  the  kind  referred 
to  in  Canada,  a  country  so  favorable  to  the  develop- 
ment   of    long    distance    transmission  enterprises. 
It  is  true  that  numbers  of  the  men  directing  and 
operating  such  systems  meet  together  at  the  Conven- 
tion and  exchange  to  some  extent  their  experiences, 
but  the  thing  is  to  get  all  these  experiences  in  some 
concrete  form  when  it  "'ould  be  available  for  reference 
to  the   members  of  the  electrical  fraternity  at  large. 
We  think  that  a  favorable  opportunity  for  bringing 
this  matter  before  the  Association  will  be  offered  when 
the  discussion  on  the  Toronto-Niagara  transmission 
project  takes  place  this  week,  when  we  trust  the  mat- 
ter will  receive  the  attention  which  it  deserves. 

Aside  from   the  aspect  of  the  subject  referred  to 
above,  the  question  of  design  and  construction  of  these 


lines  is  a  most  important  one,  and  it  would  seem  at 
last  that  the  extreme  conservatism  in  clinging  to  old 
methods  would  be  abandoned  and  transmission  sys- 
tems constructed  upon  a  proper  scientific  and  engineer- 
ing basis  with  due  and  particular  regard  to  the  parti- 
cular case  under  consideration.  We  hope  that  in  the 
discussion  of  the  transmission  paper  all  of  the  consider- 
ations weighed  in  deciding  the  different  features  of 
construction  will  be  brougiit  out  and  the  reasons  for 
adopting  any  special  features  given. 

NATIONAL  ELECTRIC  LIGHT  ASSOCIATION 
CONVENTION. 

Space  will  permit  only  brief  reference  to  the  im- 
portant convention  of  the  National  Electrical  Light 
Association  held  in  Boston  last  month.  Over  one 
thousand  persons  were  registered,  making  it  the 
largest  convention  yet  held.  The  address  of  President 
Charles  L.  Edgar  contained  many  valuable  sugges- 
tions. He  pointed  out  that  owing  to  the  consolida- 
tions that  had  taken  place  it  had  been  difficult  to 
maintain  the  numerical  membership  of  the  association. 
The  remedy  suggested  was  to  have  another  class  of 
membership,  consisting  of  individuals  called  junior 
active  members,  to  be  elected  under  some  sort  of 
supervision  of  the  active  member  w  ith  whom  they  are 
connected  in  business  and  paying  as  dues  an  amount 
in  keeping  with  their  privileges.  He  called  attention 
to  the  sudden  and  large  business  that  developed  last 
winter  in  electric  thawing  of  water  pipes, and  suggested 
the  appointment  of  a  committee  to  collect  and  distri- 
bute to  members  the  experiences  of  the  various  com- 
panies in  this  respect.  He  thought  the  field  for  the 
sale  of  electrical  energy  was  comparatively  unexploited. 
In  not  a  single  city  of  the  United  States  had  the 
possibility  of  the  industrial-power  business  been  fully 
developed,  much  less  exhausted. 

Numerous  papers  were  presented, including  the  follow- 
ing: "  A  Three  Wire  500- Volt  Lighting  System",  by 
W.  I.  Barnes,  Providence;  "The  Luminous  or  Flam- 
ing Arc",  by  W.  E  Homes,  Newton,  Mass  ;  Stand- 
ard Rating  of  Incandescent  Lamps",  by  Dr.  Bell  ; 
"  Grounding  the  Neutral  of  High  Voltage  Generators", 
by  George  N.  Eastman,  Chicago  ;  *'  Lost  and  Unac- 
counted-for Current",  by  C.  W.  Humphery,  Denver  ; 
"  Electric  Heating",  by  James  I.  Ayer,  Boston  ; 
"  Economy  in  Minor  Station  Supplies",  by  Edgar  B. 
Greene,  Altoona,  Pa;  "  The  Gas  Engine  for  Central 
Station  Service",  by  E.  E.  Arnold,  Pittsburg  ;  Practic- 
al Notes  on  Steam  Turbuies",  by  Francis  Hodgkinson, 
Pittsburgh  ;  "The  Mechanical  Stoker  and  the  Human 
Operator",  by  Edwin  Yawger,  Pittsburg  ;  "  Propo-ied 
System  of  Standard  Instruments  lor  Op.  r.iting  Com- 
panies", by  J.  P.  Davis,  Pittsburg  ;  "  Sintrle  Phase 
Power  Motors  for  Electric  Lighting  Stations",  by  W. 

A.  Layman,  St.  Louis;  ''Electric  Light  and  Power 
Plants  in  Connection  with  Ice  Plants",  by  C.  L. 
Wakefield,  Dallas. 

Mr.  E.  H.  Davis,  of  Williamsport,  Pa,  was  elected 
president. 

The  Canadian  delegates  present  included  Messrs. 
W.  McL.  Walbank,  R.  S.  Kelsch,  j.  A.  Burnett,  and 
R.  M.  Wilson,  of  the  Montreal  Light,  Heat  &  Power 
Company  ;  H.  G.  Nicholls,  E.  D.  McCormack  and  A. 

B.  Lambe,  of  the  Canadian  General  Electric  Company, 
Toronto;  J.  Murphy,  of  the  Ottawa  Electric  Company, 
and  G.  Hartmann,  of  Quebec. 
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Canadian  Electrical  Association  Convention 

Headquarters,  Royal  Hotel,  Hamilton. 


PROGRAMME 


WEDNESDAY,  JUNE  15. 

10.15         — Meeting  of  Executive  Committee. 
10.45         — Wolcome  by  Ma\or  on  behalf  of  Citizens  of  Ham- 
ilton. 

11.15  A.M.  to  12.45  P'*'- — Opening  Se*.!»ion. 

;  r..M.  to  5  r.M. — Business,  Papers,  and  Question  Box. 

7.45  r..M.  to  10  P..M.  —  Papers. 

THURSDAY,  JUNE  16. 

9  .\.M. — Street  Cars  to  X'lctoria  St.  Sub-Siation,  thence  to  Deer- 
iiig  Works  and  Westinghouse  Works,  returning  to 
Headquarters  at  11.15a.m. 

11.15  A.M.  to  12.45  P.M. —Papers. 

J  P.M.  to  6  P.M. —  Papers,  Question  Box,  Election  of  Officers 

and  Unfinished  Business. 
S.30  P. M.  — .-Viinual  Banquet. 

FRIDAY,  JUNE  17. 

S.  10  A.M. — Street  Cars  to  G.T.R.  Station. 

8.30  A.M. — G.T.R.  to  St.  Catharines,  thence  by  Conveyances  to 
DeCew  Falls.  Luncheon  in  Power  House  11.30  to 
12.30,  Conveyances  to  G.T.R.  and  train  at  1.21  p.m.  to 
Niagara  Falls,  thence  by  International  Traction  Co. 
to  Power  Works  on  Canadian  side  of  River,  returning 
to  G.  T.  R.  Station  at  4.45,  thence  G.T.R.  at  5.05 
p.m.  to  Hamilton. 

For  the  freedom  of  the  Hamilton  Street  Railway  and  the  visit 
to  DeCew  Falls  and  Niagara  F"alls,  the  Association  is  indebted 
to  the  courtesy  of  the  Hamilton  Cataract  Power,  Light  and 
Traction  Company. 

C.  E.  A.  Buttons  will  be  accepted  as  passes  on  the  Hamilton 
Street  Railway,  Grand  Trunk  Railway,  and  International  Trac- 
tion Company  for  Excursion  to  Niagara  Falls.  Buttons  can  be 
procured  from  the  Secretary  on  registration  and  payment  of 
annual  dues. 

Banquet  tickets  can  be  securdrom  the  Secretary. 


LIST  OF  PAPERS. 

"A.  C.  vs.  D.  C.  Arc  Systems",  by  W.  L.  McFarlane. 
"The  Origin  and  Development  of  Storage  Batteries",  by  E.  B. 
Walker. 

"Aluminum  Wire  as  a  Conductor,"  by  R.  J.  Parke,  E.  E. 

"The  Curtis  Steam  Turbine",  by  Frank  C.  Sm.illpiece. 

"Statistics  of  Canadian  Progress  in  Electrical  Applications", 
by  George  Johnson. 

"Heavy  Electric  Traction  by  Alternaiing  Currents",  by  P.  M. 
Lincoln. 

"The  Niagara  Power  Development",  by  K.  L.  Aiiken. 

The  above  programme  justifies  the  anticipation  that 
the  fourteenth  annual  convention  of  ihe  Canadian 
Electrical  Association,  to  be  held  in  the  City  of  Ham- 
ilton June  15th,  16th,  and  17th,  will  mark  another  for- 
ward step  in  the  history  of  that  important  body.  All 
indications  point  to  a  most  successful  meeting.  There 
promises  to  be  a  large  attendance,  and  the  papers  are  of 
a  character  to  guarantee  lively  and  profitable  discussion. 

The  Local  Committee  is  composed  of  Messrs.  J.  G. 
Henderson,  P.  J.  Myler,  J.  A.  Kaminerer,  W.  C.  Haw- 
kins, John  Patterson,  N.  S.  Braden,  H.  A.  Moore,  and 
J.  W.  Campbell.  The  personnel  of  this  committee  is 
an  assurance  that  the  entertainment  features  will  pro- 
vide ample  opportunity  for  enjoyment.  A  welcome 
worthy  of  the  city  will  be  [^extended  by  His  Worship 
Mayor  Morden.  Thursday  evening  will  be  given  up 
to  a  banquet  at  the  New  Royal  Hotel,  which  is  ex- 
pected to  equai  if  not  eclipse  all  former  events  of  the 
kind.  The  business  sessions  will  close  on  Thursday, 
leaving  Friday  to  be  devoted  solely  to  trips  of  inspec- 
tion to  The  Hamilton  Cataract  Power  Co.'s  interesting 
plant  near  St.  Catharines,  and  the  great  power  devel- 
opment works  on  the  Canadian  side  at  Niagara  Falls. 
A  special   train  will  carry  the  party  to  these  points. 


Bird's  Eye  \'ji£W  ok  Hamilton, 
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City  Hall,  Hamilton. 

FACTS   ABOUT  HAMILTON. 

There  is  a  great  deal  in  and  around  Hamilton  to  at- 
tract the  visitor,  and  the  electrical  man  in  particular. 
The  location  of  the  city  is  picturesque,  being  upon  a 
plain  that  rises  gradually  from  the  shores  of  Hamilton 
Bay,  a  beautiful  harbour  at  the  western  end  of  Lake 
Ontario.  From  the  summit  of  the  mountain  a  magni- 
ficent view  of  the  city  is  to  be  had.  Separating  the 
lake  and  bay  is  Burlington  Beach,  Hamilton's  favorite 
summer  resort.  It  is  intersected  by  a  canal,  which 
affords  an  entrance  for  the  largest  lake  going  vessels. 
Over  this  canal  the  Grand  Trunk  Railway  have  erected 
a  new  swing  bridge,  one  of  the  largest  single  span 
swing  bridges  in  the  world,  being  nearly  400  feet  in 
length.  The  Ham- 
ilton  Radial  Elec-  

r —  ~  ' — 

trie    Railway     use  , 

an  electric  swing 
bridge,  which  also 
accommodates  ve- 
hicles and  foot 
passengers. 

From  an  aes- 
thetic standpoint 
Hamilton  stands  in 
the  front  rank. 
One  of  the  prettiest 
spots  is  Dundurn 
Park.  It  presents 
a  delightful  view  of 
the  water  front  on 
both  sides  of  the 
bay,  the  Beach  and 
its  summer  resi- 
dences and  hotels, 
and  of  Lake  On- 


tario as  far  as  the  eye  can  see.  This  park 
contains  thirty-two  acres.  Gore  Park, 
which  is  located  in  the  heart  of  the  city, 
is  brilliantly  illuminated  at  night  with  a 
thousand  or  more  colored  incandescent 
lights,  presenting  a  beautiful  appearance. 

The  sewerage  system  of  the  city  is  one 
of  the  most  complete  to  be  found  any- 
where. There  are  about  sixty  miles  of 
sewers  flowing  into  two  sewage  disposal 
works  situated  on  the  bay  shore,  the 
sewerage  being  treated  by  means  of  a 
process  of  chemical  precipitation.  The 
cost  of  establishing  these  works  was 
about  $100,000,  and  the  annual  cost  for 
maintenance  and  operation  is  about 
$18,000.  The  waterworks  system  is 
owned  and  operated  by  the  city.  Water 
is  taken  from  Lake  Ontario  nine  miles 
from  the  city,  the  pumping  station  and 
filtering  basins  being  located  at  Burling- 
ton Beach.  The  pumping  capacity  of 
the  plant  is  about  15,000,000  gallons 
every  twenty-four  hours,  and  there  is 
laid  throughout  the  city  about  iio  miles 
of  mains.  The  total  cost  of  installing 
the  waterworks  system  was  approxi- 
mately $2,000,000. 

The  public  buildings  of  Hamilton  are 
in  keeping  with  the  progress  of  the  city. 
The  City  Hall,  built  at  a  cost  of  $200,000, 
is  located  on  James  street  north  ;  the  Court  House, 
at  corner  of  John  and  Main  streets  ;  the  Post-OfTice,  at 
corner  of  King  and  John  streets,  and  the  Public  Lib- 
rary on  Main  street  west.  The  Ontario  Normal  .School, 
one  of  the  finest  educational  institutions,  is  located  at 
the  corner  of  Hunter  street  and  Victoria  avenue. 

Hamilton  is  essentially  a  manufacturing  city.  Pro- 
bably in  no  other  city  of  equal  size  in  Canada  is  there 
to  be  seen  such  an  application  of  skill  and  capital  to 
widely  diversified  industrial  .operations.  There  are 
about  three  hundred  manufacturing  establishments, 
large  and  small,  located  within  the  limits  of  the  city. 
Two  of  the  most  important  are  those  of  the  Interna- 
tional Harvester  Company  and  the  Canadian  Westing- 
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The  Incline  Railway,  Hamilton, 
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Gore  Park  Extension,  Hamilton, 


house  Company.  A  somewhat  extended  description  of 
the  works  of  the  latter  company  will  be  found  else- 
where in  this  number.  The  works  of  the  International 
Harvester  Company  will,  when  completed,  comprise 
125  acres  and  employ  8,000  hands.  The  gray  foun- 
dry building  is  1,000  feet  long  and  85  feet  wide,  and 
there  is  a  malleable  foundry  building  of  equal  size.  The 
foundry  is  equipped  with  electric  cranes  conveying 
three  tons  of  molten  metal  at  one  time  from  the  cupalo 
to  larg-e  electric  pouring  cranes,  which  travel  over  the 
moulding  floors  and  pour  direct  into  the  moulds.  Elec- 
tric cranes  and  automatic  machinery  reduce  the  amount 
of  manual  labor  to  the  minimum. 

POINTS  OF   INTEREST   IN   AND    ABOUT  HAMILTON, 
AND   HOW  TO  REACH  THEM. 

East  End  Incline  R.R.  to  Mountain  Top,  take  King 
street  east  and  Wentworth  street  car. 

City  Hospital,  Cataract  Power  Co.'s  Transforming 
Station,  Canada  Screw  Co.,  Sawyer-Massey  Co.,  Hore 


&  Sons'  Wheel  Works,  Norton  Manufacturing  Co., 
Imperial  Cotton  Co.,  Stock  Yards,  Otis  Elevator  Co., 
Westinghouse  Manufacturing  Co.,  Sewage  Disposal 
Works,  Hamilton  Jockey  Club  and  Park,  Sherman's 
Park  and  Summer  Theatre,  and  many  other  points  of 
interest,  take  Barton  street  car. 

Hamilton  &  Barton  Incline  R.R.  to  Mountain  Top, 
Insane  Asylum  and  Cedoke  Falls,  take  James  street 
south  car. 

Irondale,  International  Harvester  Co.,  Smelting 
Works  and  steel  plant,  Hotel  Brant  and  the  village  of 
Burlington,  take  the  Radial  R.R.,  corner  James  and 
Gore  Streets. 

Stoney  Creek  and  Battle  Grounds,  containing  the 
Women's  Wentworth  Historical  Society's  Museum, 
Fruitland,  Winona,  Grimsby,  Grimsby  Park,  Beam- 
sville,  take  the  H.,  G.  &  B.  cars,  corner  Main  and 
Cathaiine  streets,  which  also  pass  the  Hamilton  Reser- 
voir just  outside  the  city. 


June,  1904 

TORONTO  AND  HAMILTON  ELECTRIC 
COMPANY. 

The  Toronto  and  Hamilton  Electric  Company  have 
carried  on  business  in  the  manufacture  ot  electrical 
machinery  since  the  year  1895,  when  they  purchased 
from  the  assignee  the  good  will  and  plant  of  the  insol- 


Mr.  W.  C.  Hawkins, 
-Manager  Hamilton  Cataract  Power,  l,ight  &  Traction  Company. 

vent  Kay  Electric  Works,  which  was  then  doing  busi- 
ness on  James  street  north.  Finding  these  premises 
too  small  and  unsuited  for  the  demands  of  their  busi- 
ness, the  firm  was  successful  in  securing  possession  of 
their  present  shop  situate  at  99-103  McNab  street 
north,  a  loction  which  commends  itself  on  account  of 


His  Worship  Mayor  Mordkn.  ok  Hamilton. 


its  central  position  in  the  city  and  at  the  same  time  its 
ready  accessibility  from  both  railroads. 

The  shop  consists  of  a  two-storey  building  30  x  120 
feet,  so  situated  that  light  is  obtained  on  both  sides, 
while  the  upper  storey  has  the  additional  advantage  of 
sky-lights.    A  large  yard  permits  of  ready  access  to  the 
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building  for  loading  and  unloading  and  gives  facilities 
for  storing  of  such  material  as  can  be  left, more  or  less, 
exposed  to  the  weather. 

Electric  motive  power  is  used  throughout  the  shop, 
while  a  40  h.p.  boiler  in  the  boiler  house  to  the  rear 
affords  a  means  of  heating  the  shop  and  provides 
steam  when  required  for  testing  purposes. 

The  machinery  found  in  the  building  is  ot  the  latest 
type  and  improved  patterns,  including  engine  lathes, 
drills,  planers,  shapers,  milling  machines,  boring  mills, 
automatic  notching  and  other  power  presses,  circular 
and  other  shears.  For  the  easy  handling  of  heavy 
work  the  shop  is  equipped  with  geared  travellers  by 
means  of  which  pieces  of  work  may  be  readily  lifted 
and  transferred  from  one  machine  to  another  or  from 
one  part  of  the  floor  to  another.  * 

The  winding  department  is  equipped  with  the  usual 
dipping  vats  for  the  insulation  of  the  form  wound  coils 
and  completed  armature  and  ovens  lor  the  ready  drying 
of  the  same  under  any  desired  safe  temperature. 


Mr.  H.  K.  Job. 


The  firm  is  composed  of  Messrs.  H.  E.  Job  and 
Robert  Lynch.  The  former  is  a  graduate  of  the  School 
of  Practical  Science,  Toronto,  and  Mr.  Lynch  has  had 
a  thorough  training  in  the  mechanical  side  of  the 
business. 

The  firm  are  prepared  to  supply  a  line  of  multipolar 
direct  current  machinery  both  of  the  belted  type  in 
sizes  from  2}^  k.w.  to  50  k.w.  and  the  smaller  sizes  of 
direct  connected  units.  They  are  also  getting  out  a 
multipolar  motor  of  the  wall  and  ceiling  type,  besides 
the  old  bipolar  type  which  is  still  used  where  a  small, 
cheaper  machine  is  called  for. 


The  Ontario  Ciovernment  has  taken  advantage  of  tho  .\ct 
passed  in  1902  and  appointed  Hon.  F.  K.  Latchford,  Hon.  R. 
Harcourt,  and  Hon.  John  Oryden  as  the  Railway  Committee  of 
the  Kxecutive  Council.  Owing^  to  the  larj^e  number  of  electric 
railways  that  were  being'  projected,  it  was  fell  when  tiie  act  was 
passed,  two  years  ago,  that  the  many  important  uueslions  fre- 
t|uently  arising  affecting  municipalities  should  be  reteri  ed  to  some 
regularly  constituted  body  fer  adjustment.  I'ntil  recently,  how- 
ever, it  was  not  found  necessary  to  take  advantage  ot  the  pro- 
vision. The  committee  has  jurisdiction  overall  railways,  elec- 
tric railways  and  street  railways,  subject  to  the  Legislature,  and 
may  exercise  the  powers  conferred  on  the  Lieul. -Governor  in 
Council  and  the  Commissioner  of  Public  Wortcs  by  the  Railway 
.Act  of  Ontario  or  any  special  act, respecting  lailways.  It  is  auth- 
orized to  superintend  agreements  between  railways  for  tunning 
rights,  crossings,  etc.,  and  to  settle  disputes  between  railway 
companies  aiul  municipalities  with  respect  to  service,  rates  and 
speed  of  cars.  It  has  the  same  powers  as  Iho  High  Court  in  re- 
gard to  the  summoning  of  witnesses,  and  may  hold  its  sittings 
at  any  place  in  Ontario. 
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THE  BELL  TELEPHONE  COMPANY, 
HAMILTON. 

Ill  the  Hell  relepliono  Conipanv's  building:  at  the 
corner  of  Hui:h>on  anJ  Jackson  Streets  are  not  only 
the  local  otlice  of  the  company,  hut  the  headquarters 
of  the  Ontario  Department  as  well.  This  Department, 
under  the  management  of  Mr.  Hugh  C.  Baker,  com- 
prises the  territory  between  Kingston  and  Port  Arthur, 
and  is  one  of  the  largest  and  most  important  districts 
served  by  the  company.  There  have  been  made  and 
are  still  going  on,  many   elaborate   alterations  to  the 


Bell  rELKPiioNi-;  Co.Nn>.\N\  s  lU  ildini;,  Hamilton. 

interior  of  this  building  in  order  to  install  a  new  and 
modern  switchboard.  The  building  was  erected  in 
1890-91,  is  of  two  stories  in  height,  with  a  spacious 
basement.  The  lower  portion  is  of  stone;  the  upper 
of  red  pressed  brick,  the  whole  being  of  semi-fireproof 
construction.  The  basement  is  used  for  storage  pur- 
poses, one  room  being  set  apart  for  a  12  h.  p.  gas 
engine  and  generator  which  is  to  be  used  for  the 
charging  of  the  storage  batteries. 

To  the  right  of  the  entrance  of  the  ground  floor  are 
situated  the  offices  of  the  Ontario  Department,  while  to 
the  left  are  the  public  toll  room, 
general  offices  of  the  Hamilton 
agency  and  the  private  office  of  the 
local  manager,  Mr.  B.  J.  Throop. 
On  this  floor  are  also  situated  the 
locker  and  lunch  rooms  for  the 
accommodation  of  the  operators. 

The  first  floor  is  the  one  which 
has  been  altered    the  most.  The 
sA^itchboard  installed    in    1891  is 
situated  in  the  south-east  corner. 
The  cable  terminals  and  distributing 
apparatus  are  located  in  the  rear 
of  the  switchboard  and  were  form- 
erly separated  from  it  by  a  solid 
partition.      The   operators'  quarters    were  formerly 
in  the  north-west  portion  of  the  building.    All  the 
partitions  on  this  flat  have  now  been  removed,  and  the 
whole  of  the  first  floor  is  one   large  room.     A  new 
common  battery  or  relay  switchboard   is   now  being 
installed  and  will  be  in  operation   before  the  first  of 
August. 

The  underground  cable  entrance,  instead  of  being  at 
the  south  end  of  the  building  as  at  present,  has  been 
removed  to  the  north  end,  and  the  underground  cables 
will  be  brought  to  the  floor  level  in  iron  pipes  and  tile 


ducts  built  into  the  wall.  The  underground  cables 
vary  from  two  to  four  hundred  pairs  of  paper  insulated 
No.  22  gauge  wires  of  the  customary  telephone  pat- 
tern. At  the  floor  level  these  cables  are  spliced  to 
special  cables  whose  wires  are  insulated  with  silk  and 
cotton,  and  the  whole  core  beeswaxed  to  prevent  the 
entrance  of  moisture.  The  terminal  cables  are  fanned 
out  on  a  distributing  frame  having  connecting  clips  on 
one  side  and  the  usual  combination  sneak  current  air 
gap  protectors  on  the  other.  From  this  frame  cables 
extend  to  a  secondary  and  similar  distributing  rack 
known  as  the  intermediate  distributing  frame,  the 
function  of  which  is  to  allow  the  signal  and  answering 
jack  of  any  subscriber's  line  to  be  readily  transferred 
from  one  panel  to  another  of  the  switchboard,  without 
disturbing  the  connecting  or  multiple  portion  of  the 
subscribers'  switchboard  apparatus.  Besides  the 
intermediate  frame  is  a  relay  rack  for  holding  relays 
which  control  the  subscribers'  line  signals,  and  next  to 
it  is  the  frame  work  which  carries  the  repeating  coils, 
one  of  w  hich  is  used  in  every  cord  circuit  of  the  switch- 
board. Close  by  is  the  wire  chief's  desk,  which  contains 
apparatus  for  testing  both  local  and  long  distance  lines; 
while  the  other  side  of  the  room  is  given  up  to  the 
storage  batteries'  power  switchboard  and  a  motor 
generator  for  charging  the  batteries.  The  motor  gen- 
erator set  is  used  as  an  alternative  with  the  gas  engine 
and  generator  in  the  basement,  so  that  two  separate 
and  distinct  sources  of  power  are  available,  reducing 
the  liability  of  the  break  down  of  the  current  supply  to 
a  minimum. 

The  switchboard  extends  from  the  end  of  the  inter- 
mediate frame  down  the  Hughson  Street  side  of  the 
room.  The  board  is  of  the  well  known  relay  type  having 
lamp  line  signals  and  two  lamp  supervisory  signals. 
It  is  also  provided  with  selective  ringing  keys  so  that 
any  one  of  the  subscribers  on  a  four  party  line  may  be 
signalled  without  the  others  on  the  line  being  called. 

The  long  distance  board  is  situated  on  the  west  side 
of  the  room,  communication  between  the  two  being 
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Floor  Plan  of  Bell  Telephone  Company's  Hamilton  Exchange. 
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effected  by  switching  trunks  which  are  equipped  with 
lamp  disconnect  signals. 

The  switchboard  is  equipped  for  2800  lines  and  has 
a  capacity  for  5600.  About  1700  lines  will  be  cut  over 
on  to  the  board,  which  will  be  cared  for  by  about  17 
operators,  groups  of  lines  of  various  numbers  being 
placed  before  each  operator  according  to  the  number  of 
calls  originated  by  the  lines. 

The  floor  of  the  operating  room  will  be  covered  with 
cork  to  make  the  room  as  quiet  as  possible,  while  that 
of  the  power  and  distributing  room  is  of  white  vitrified 
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tile,  being  the  cleanest  and  most  easily  kept  floor,  as- 
well  as,  at  the  same  time,  presenting  a  very  handsome 
appearance. 

Everything  about  the  rooms  and  apparatus  is  of  the 
most  modern  type  and  very  best  construction,  so  that 
when  completed  Hamilton  should  have  one  of  the  most 
up-to-date  and  efficient  telephone  central  offices  on  the 
Continent. 

THE  G.  N.  W.  TELEGRAPH  COMPANY, 
HAMILTON. 

The  main  office  ot  this  company  is  located  at  34 
James  street  south.    The  former  office  at  20  James 


Portion  of  Operating  Room,  G.  N.  W.  Telegraph 
Company,  Hamilton. 

street  south  was  destroyed  by  fire  six  years  ago, 
necessitating  a  new  office  with  a  complete  new  outfit. 
The  present  office  is  all  on  the  ground  floor  ;  the  oper- 
ating department  is  in  the  rear  end,  and  all  parts  visible 
from  the  manager's  desk.  The  wires  enter  at  the  front 
in  two  50  and  two  20  wire  cables,  pass  through  safety 
fuses  before  entering  the  switchboard,  thence  in  cables 
under  the  floor  to  each  instrument  table.  There  are 
thirty  sets  of  instruments,  including  five  sets  of  auto- 
matic repeaters,  in  use. 

The  new  switchbo.ird  when  installed  six  years  ago 
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appeared  to  have  sufficient  wire  space  for  many  years 
to  come,  but  all  blank  spaces  have  been  filled  and  a 
recent  enlargement  of  twenty-four  bars  is  nearly 
taken  up. 

No  less  than  twenty-seven  njw  wire.-^  have  been  put 
up  in  the  last  six  years,  consisting  of  nine  circuits  ex- 
tending from  Toronto  to  Buffalo,  three  from  Hamilton 


to  Buflfalo,  two  from  London  to  Buffalo,  and  one  from 
London  to  Toronto. 

In  1858  there  were  only  three  commercial  circuits 
and  one  railway  circuit,  or  eight  wires  in  the  office  ; 
now  the  switchboard  contains  eighty-three  active 
wires — only  two  of  which  are  railway  wires— besides 
seven  brokers'  loops,  and  seventeen  call  lines  not  on 
the  switch. 

The  general  manager  is  Mr.  Geo.  Black. 


THE  ELECTRICAL  SUPERVISION  SOCIETY. 

We  note  with  interest  the  advent  of  the  Electrical  Supervision 
Society  in  the  field  of  consulting  electrical  engineering.  This 
organization  looks  forward  with  confidence  to  a  most  successful 
career,  having  obtained  the  services  of  Mr.  K.  L.  Aitken,  whose 
engineering  ability  is  recognized  by  all  those  with  whom  he  has 
come  in  contact.  Mr.  Aitken  is  a  Canadian  by  birth,  but  has 
been  educated  and  brought  up  in  the  States.  Since  the  time 
when  he  entered  engineering  work,  some  seven  years  ago,  he 
has  had  enviable  opportunities  for  practical  experience,  having 
been  employed  by  the  following  concerns  :  Westinghouse, 
Church,  Kerr  &  Co.,  New  York  City  ;  The  Sprague  Electric  Co., 
Bloomfield,  N.J.;  The  Westinghouse  Electric  &  Manufacturing 
Co.,  Pittsburg,  Pa. ;  The  Westinghouse  Machine  Co.,  Pittsburgh, 
Pa.,  and  The  Canadian  General  Electric  Co.,  Toronto.  He  has 
held  a  position  with  this  company  during  the  last  year  and  a 
half,  and  has  given  this  up  to  enter  consulting  work. 

On  the  tenth  of  this  month  Mr.  Aitken  delivered  an  illustrated 


Mr.  George  Black, 

Manager  G.  N.  W.  Telegraph  Compauy,  Haiuiltoii. 

lecture  on  "The  Toronto  and  Niagara  Power  Devflopmenl , ' 
before  the  Toronto  Branch  of  the  American  Institute  of  P^lei  tri- 
cal  Engineers,  and  as  it  is  the  intention  of  the  Canadian  Elec- 
trical Association  (o  visit  Niagara  on  the  last  day  of  the  Hamil- 
ton meeting,  for  the  purpose  of  inspecting  these  works,  Mr. 
Aitken  has  consented  to  abstract  his  paper  on  the  first  evening 
of  the  convention  and  to  show  the  lantern  slides  previously  used, 
so  that  the  menibeis  of  the  Association  will  have  a  clear  con- 
ception of  the  Niagara  proposition  before  they  make  the  trip  to 
the  FalU. 


ENLARGEMENTS  NECESSARY. 
Mr.  K.  B.  Hamilton,  aianaging  diicilor  of  the  Packard 
Electric  Company,  of  St.  Catharines,  reports  business  as  particu- 
larly brisk  in  all  lines  and  that  the  entire  plant  has  just  hccn 
under  the  remodelling  process  to  provide  enlargements  for  their 
lamp,  transformer  and  meter  departments.  .Additional  equipment 
is  being  placed  in  all  departments.  Orders  are  coming  in  with 
grc.it  rapivlity  and  one  order  recently  received  by  the  company 
was  for  1500  Type  "G"  recording  watt  meters.  This  order  is 
probably  the  largest  single  order  ever  received  by  any  Canadian 
electric  company  at  one  lime.  Delivery  on  this  order  does  uoi 
extend  over  any  long  period,  but  all  of  the  1500  meters  must  be 
delivered  before  November  tst  of  this  year. 
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THE  CANADIAN  WESTINGHOUSE  COMPANY. 

The  advancement  ol  Canada  as  a  commercial  nation  lias  been 
remarkable  during  the  past  few  years.  The  new  impetus  has 
been  felt  in  development  of  water  powers,  in  mining-,  ajjriiulture, 
transportation  and  marufaclure,  and  the  increment  of  each  has 
reacted  o  swell  the  contribution  ot  the  others  until  at  present 
C-ttiada  finds  herself  on  a  rising  tide  of  prosperity,  all  the  more 
m.krked  in  comparison  with  the  hesitancy  and  stagnation 
apparent  in  many  other  portions  of  the  business  world. 

.Among  the  \arious  fields  of  activity,  that  of  manufat  luring 
has  more  than  held  its  own.  Not  only  have  resident  Canadians 
been  alive  to  the  opportunities  of  the  period,  but  also  inilividu-ils 
and  coiporations  ol  other  countries  have  been  led  to  establish 
manufactories  within  the  country,  to  aid  in  supplying  the 
growing  consumption  of  their  products. 

A  highly  interesting  installation  of  the  latter  sort  is  the  new 
plant  under  construction  at  Hamilton  for  the  manufacture  of  the 
well  known  types  ot  the  Westinghouse  Electric  and  Manu- 
facturing Company.  From  the  time  when  electrical  apparatus 
was  first  made  use  of  in  Canada,  the  Westinghouse  Electric  and 
Manufacturing  Company  of  Pittsburg  has  furnished  a  large  and 
increasing  portion  of  this  apparatus  in  the  Dominion,  until  time 
arrived,  when,  in  justice  to  their  customers,  it  was  found 
advisable  to  establish  a  distinctively  Canadian  factory  to  secure 


and  di:  ect  current  generators  ;  alternating  and  direct  curren' 
mol(>rs,  including  railway  motors  ;  controllers  ;  transformers  ; 
switchboards  and  switches;  rheostats;  instruments;  meters; 
arc  lamps,  and  the  various  subsidiary  apparatus  included  in  the 
general  line  ol  Westinghouse  equipment. 

The  new  buildings  provided  consist  of  foundry,  pattern  shop, 
pattern  storage,  general  machine  shop,  detail  machine  shop, 
warehouse,  insulation  treating  building,  boiler  house  and  trans- 
former building.  On  the  diagram  of  the  property  shown  in  the 
illustration,  these  are  lettered  from  "  A  "  to  "  I  "  inclusive,  in 
the  order  just  recited,  "  L  "  is  the  brake  plant  and  "  K  "  the 
office  building,  enlarged  to  accommodate  the  increased  force  of 
the  new  company. 

In  laying  out  the  manufacturing  buildings  on  the  property  two 
cardinal  points  were  kept  in  view  —  the  first,  that  progress  of 
material  from  raw  to  completed  state  should,  as  far  as  possible, 
be  in  a  continuous  direction,  and  the  second,  that  the  plan 
adopted  should  lend  itself  to  an  initial  installation  wh'ch  would 
constitute  a  complete  unit,  and  also  be  capable  of  reproduction 
along  its  own  lines  to  an  extent  limited  only  by  the  total  avail- 
able property.  On  the  latter  point  it  may  be  said  lhat  something 
less  than  half  of  the  total  installation  shown  in  the  illustration  is 
at  pressnt  under  construction,  the  northern  half  of  foundry  ind 
warehouse,  along  with  corresponding  machine  shop  wings,  being 


Works  of  the  Canadian  Westinghouse  Company,  Hamilton. 


that  intimacy  of  relation  which  is  so  advantageous  alike  to  the 
manufacturer  and  client. 

Passing  in  review  the  various  sites  suitable  for  the  location  of 
such  a  factory,  it  was  natural  that  the  choice  should  fall  on 
Hamilton,  not  alone  from  the  natural  advantages  of  that  city 
from  the  standpoint  of  a  manufacturer,  but,  as  well  from  the  fact 
lhat  for  a  term  of  eight  years  another  Westinghouse  interest,  the 
Westinghouse  Manufacturing  Company,  Limited,  had  been 
located  in  that  centre,  engaged  in  the  manufacture  of  the 
Westinghouse  air  brakes  for  the  equipment  of  Canadian  rolling 
stock. 

To  join  under  one  management  the  existing  i.ir  brake  business 
and  the  electric  business  to  be  in'-tituted,  a  new  organization  was 
formed  under  the  name  of  the  Canadian  Westinghouse  Company, 
Limited  ;  and,  leaving  the  air  brake  factory  in  its  present  state 
of  efficient  euipment,  work  was  at  once  started  to  provide  a 
plant  of  modem  excellence  and  completeness  for  the  manufac- 
ture of  electrical  apparatus.  Notwithstanding  an  unusually 
severe  winter,  construction  work  has  been  pressed  throughoui, 
until  at  present  writing  it  is  safe  to  say  lhat  an  operative 
condition  of  the  plant  will  be  reached  this  Fall. 

The  Canadian  Company  will  operate  under  the  enjoyment  of 
an  agreement  with  the  Pittsburg  Companies,  by  which  all 
designs  and  processes  of  the  older  companies  will  be  at  its 
disposal,  and  thus  fortified  with  the  results  of  years  of  successful 
experience,  equipped  with  a  plant  than  which  no  better  can  be 
found,  and  aided  by  the  co-operation  of  many  of  Canada's  most 
representative  citizens,  an  assured  future  stands  before  the 
company,  and  the  Canadian  user  is  assured  of  the  best 
obtainable  apparatus. 

The  lines  of  manufacture  to  be  taken  up  comprise  alternating 


left  for  future  extensions.  Regarding  progress  of  material 
through  the  plant,  it  may  be  pointed  out  that  with  raw  material 
received  on  track  west  of  the  foundry,  progress  is  in  general 
from  this  point  to  the  warehouse,  from  which  all  shipments  are 
to  be  made  over  tracks  conveniently  located  within  the  building 
for  this  purpose. 

The  foundry  is  of  monitor  roof  construction,  with  middle 
and  two  side  bays.  In  the  west  bay  are  located  the  cupola 
house,  the  core  room  and  the  brass  floor,  while  just  outside  along 
the  west  wall  are  located  the  bins  for  pig,  sand,  limestone,  etc. 
A  portion  of  the  east  bay  is  sepirated  by  partition  from  the 
foundry  space  to  serve  as  b'acksmith  shop.  The  main  bay  is 
served  by  a  20  ton  crane,  the  length  of  the  building  being  also 
traversed  by  travelling  jib  cranes,  operating  at  a  lower  level.  A 
mezzanine  floor  over  a  portion  of  the  core  room  provides  suitable 
toilet  facilities  without  reducing  productive  floor  space.  An 
electrically  driven  elevator  is  provided  to  deliver  iron  from  yard 
to  charging  floor,  and  a  cuke  conveyor,  also  electrically  driven^ 
receives  coke  from  railroad  car  and  deposits  it  in  an  appropriate 
bin  on  the  charging  floor. 

The  pattern  shop,  located  conveniently  near  the  foundry,  is 
three  stories  in  height,  beside  a  basement  to  accommodate 
shafting  for  machinery  located  on  first  floor.  The  first  floor  is 
devoted  to  carpenter  and  cabinet  shop  uses,  while  the  second  and 
third  floors  are  for  pattern  making.  An  electric  elevator  serves 
this  building  from  basement  to  top  floor.  The  pattern  storage 
building,  adjoining,  is  similar  in  construction,  except  the 
basement,  which  is  unnecessary. 

The  general  machine  shop  is  arranged  with  a  high  bay 
covered  by  20-ton  crane  and  low  bay  with  5-ton  crane.  In  the 
former  the  heavier  machine  tools  are  located  and  it  is  here  that 
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mainly  the  stationary  pu  ts  of  generators  and  [notors  will  be 
finished,  while  the  low  bay  will  be  devoted  to  preparation  of  the 
rotary  parts,  and  the  gallery  floor  above  the  latter  will  provide 
space  for  the  manufacture  of  commutators,  brushholders,  bear- 
ings, etc.,  also  for  tool  roon.  and  controller  department.  Toilet 
rooms  and  heating  and  ventilating  fans  are  placed  on  a  narrow 
mezzanine  floor  between  the  high  and  low  bays,  the  same  being 
reached  by  stairways  from  both  the  ground  and  gallery  floors. 
The  elevators  also  pass  up  through  this  floor  and  industrial 
tracks  run  under  the  mezzanine,  along  by  the  foot  of  the 
elevators  on  the  ground  floor.  After  the  completed  rotary  part 
has  received  its  winding  at  the  eastern  end  of  the  low  bay  it  is 
passed  by  jib  crane  under  the  mezzanine  floor  at  this  point  on  to 
the  eastern  end  of  the  high  bay,  where  it  is  placed  in  iis  corres- 
ponding stationary  part,  which  has  been  under  construction  in 
this  aisle,  and  the  auxiliary  parts  are  received  at  the  same  point 
by  elevator  from  the  gallery  floor.  In  addition  lo  the  crane 
serving  the  main  portion  of  the  high  bay,  this  eastern  end  or 
assembling  floor  is  provided  with  an  additional  crane  of  like  span, 
but  at  a  lower  level,  so  that  by  it  machines  can  be  delivered  Irom 
the  assembling  floor,  through  under  west  gallery  of  warehouse 
into  middle  bay  of  the  latter  building,  where  the  north  and  south 
crane  can  pick  up  the  load  for  further  handling. 

The  warehouse  has  a  high  b.iy  in  the  middle,  with  one  gallery 
on  the  west  side  and  two  galleries  on  the  east  side.  The 
machines  delivered,  as  just  described,  from  the  general  machine 


building  is  provided  by  a  two  story  enclosed  bridge  cut  off  at 
each  end  by  fire  doors. 

The  boiler  house,  it  will  be  noted,  is  small  in  comparison  with 
the  main  plant,  which  is  due  to  the  fact  that  the  use  of  steam  will 
be  largely  restricted  to  heating  and  drying  purposes.  Most  of 
the  steam  for  drying  will  be  used  in  the  insulation-treating  build- 
ing next  adjoining,  but  for  heating  the  buildings  it  will  be  piped 
to  nests  of  coils  suitably  installed  in  each  building,  with  fans  to 
distribute  the  air  heated  by  these  coils. 

Power  for  manufacturing  and  testing  purposes,  as  well  as  for 
lighting,  is  to  be  obtained  from  the  Cataract  Power,  Light  and 
Traction  Company.  Current  will  be  received  in  the  transformer 
house  at  2,400  volts,  and  distributed  at  440  volts  for  general  shop 
purposes,  although  lighting  distribution  will  be  at  110  volts,  and 
transformation  lo  direct  current  will  be  made  to  supply  some  of 
the  cranes  and  machine  tools. 

The  construction  of  the  buildings,  which  is  in  the  hands  of 
Wesiinghouse,  Church,  Kerr  and  Company,  of  New  York,  as 
engineers  and  general  contractors,  is  of  the  most  modern 
approved  type.  The  loimdations  and  walls  up  to  window  sill 
line  are  of  concrete,  above  which  the  wal's  are  ot  brick,  laid  up 
in  cement  mortar.  Floors  and  roofs  are  of  reinforced  concrete 
throughout,  and  in  detail  machine  shop  and  pattern  buildings 
even  the  columns  are  of  this  construction.  The  result  is  a  group 
of  buildings  as  desirable  and  as  nearly  fireproof  as  it  is  possible 
to  make  them.    All  roofs  are  practically  flat,  with  drainage  so 


Plan  of  Ground  Floor,  Canadian  Westinghouse  Company's  Works,  Hamilton. 


shop,  are  passed  to  the  testing  floor  on  the  west  side  of  the  main 
bay  nnd  after  test  are  finished,  painted  and  shipped  on  cars  from 
the  warehouse  track.  This  track  also  is  the  means  for  entry 
into  the  plant  of  the  less  bulky  material  and  supplies,  which  are 
stored  in  this  building  for  ready  distribution  to  both  the  general 
and  the  detail  machine  shops.  The  floor  ea^t  of  the  tracks  is  at 
car  floor  level  to  facilitate  handling  of  such  material,  and 
elevators  are  of  course  provided  for  distributing  to  the  various 
I  floors. 

The  detail  machine  shop  has  two  floors  throughout,  beside  the 
ground  floor  at  levels,  corresponding  to  the  two  galleries  on  the 
east  side  of  warehouse,  with  which  they  directly  communicate. 
It  should  also  be  noticed  that  the  top  floor  of  this  building  is  at 
the  same  height  as  the  gallery  in  the  general  machine  shop  and 
the  west  side  of  warehouse,  and  that  a  connecting  gallery  at  tho 
same  height  is  carried  around  the  south  end  ot  warehouse  build, 
ing.  On  the  ground  floor  of  the  detail  machine  shop  the  coil 
winding  and  insulating  depar  tments  are  located,  this  being  con- 
venient both  lor  receipt  of  wire  from  warehouse  and  delivery  of 
completed  coils  to  winding  and  assembling  spaces  at  east  end  of 
general  machine  shop  already  referred  to.  The  second  floor  is 
devoted  to  the  machine  work  necessary  on  switches,  rheostats, 
meters,  instruments,  arc  lamps,  etc.,  and  on  the  third  floor  are 
the  assembling  and  testing  rooms  for  these  lines  of  apparatus. 
No  cranes  are  needed  in  this  building  but  elevators  are  provided, 
securing  easy  access  to  various  floors. 

The  insulating-treating  building  is  separate  from  the  main 
group,  so  lhat  this  work,  involving  use  of  inflammable  materials, 
can  be  isolated.     Convenient  communication  with  I  hi'  detail 


arranged  that  the  leaders  are  carried  down  through  ihe  interior 
of  the  buildings  to  avoid  stoppage  by  freezing  in  cold  weather. 
Floors  are  top  dressed  with  1  inch  maple  and  roofs  with  tar  and 
gravel. 

Transportation  between  the  foundry  and  all  buildings,  in- 
cluding the  air  brake  plant,  will  be  by  industrial  railway, 
operated  by  storage  battery  locomotive.  The  standard  gauge 
tracks  on  Ihe  property  are  directly  connected  with  main  line  of 
the  Grand  Trunk  Railway  for  receipt  of  material  and  shipment  of 
product.  The  main  entrance  to  the  plant,  for  employees,  is  at 
the  south  end  of  warehouse  building,  a  central  point  at  which 
will  be  located  time  checking  devices,  and  from  which  stairways 
lead  directly  to  the  various  floors.  Entrances  for  teams  from 
the  city  streets  are  provided  near  west  end  of  michine  shop  and 
in  front  of  the  oflfice  building. 

The  equipment  of  the  plant  will  be  on  the  most  modern 
approved  lines,  as  developed  by  experience  of  the  Pittsburg 
factories. 

The  directors  of  the  company  are  :-"George  W'eslimjhouse, 
If.  H.  Westinghouse,  George  C.  Smith,  L.  .A.  O-borne,  W.  ^'. 
Soper,  C.  F.  Sise,  Frank  H.  Taylor,  Thomas  Ahearn,  Paul  J. 
Mvler,  Hon.  J.  M.  Gibson, 

The  officers  are  :— President,  George  Westinghouse  ;  Vice- 
Presidents,  H.  H.  Wesiinghouse  and  Frank  H.  Taylor  ;  General 
Manager  and  Treasurer,  Paul  J.  Myler  ;  Secretary,  John  H. 
Kerr  ;  sales  manager,  N.  S.  Braden  ;  superintendent  air  brake 
department,  Percy  Domville;  superintendent  electric  department, 
F.  A.  Meirick. 

The  head  office  of  the  company  is  at  Hamilton,  and  district 
offices  have  been  established  at  Monlreal,  Toronto,  Halifax, 
Vancouver  and  Winnipeg. 
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POX^'ER  DEVELOPMENT  WORKS  AT 
V  NIAGARA  FALLS,  ONT. 

THE  OM  AUlO   I'OWKK   l  OiMPANY. 

The  accompanying  illustrations  will  assist  to  an 
understandiiii;  ot  the  proijress  that  has  been  made  hy 
the  Ontario  Power  Company.     The  excavation  of  rock, 


can  be  carried  on  at  this  point,  adjacent  to  the  foot  of 
the  Horseshoe  Falls,  requires  that  construction  pro- 
ceed with  the  utmost  dispatch.  It  is  therefore  ex- 
pected that  this  portion  ot  the  work  will  be  completed 
before  ice  and  winter  conditions  set  in. 

Other  features  and  the  details  incident  to  the  above 
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which  constituted  the  major  portion  of  the  work  in  con- 
nection with  the  200,000  horse  power  intake  from  the 
Niagara  river  above  the  Dufferin  Islands,  is  nearing 
completion.  The  retaining  walU,  of  concrete,  to  bound 
the  forebay,  are  also  nearly  finished,  and  construction 
of  buildings  to  house  the  screen  and  gate  mechanisms 
is  about  to  commence  and  will  be  completed  during  the 


have  all  been  engineered  by  Messrs  Nunn,  the  com- 
pany's engineers, and  the  co.npletion  ot  the  first  instalal- 
tion  is  only  a  matter  of  a  comparatively  short  time. 

THE   CANADIAN  NIAGARA   POWER  COMPANY. 

This  company  is  now  constructing  works  in  the 
Queen  Victoria  Niagara  Falls  Park  above  the  Horse- 
shoe Falls,   designed  for  a  capacity  of  110,000  horse 


Ontario  Power  Co.mi  anv  -Inside    18  Inch  Pipk  ;  Six 
Foot  Man  in  Foreground. 


summer  season.  Half  of  the  6,600  feet  of  main  feeder 
pipe,  which  is  18  feet  in  diameter,  has  been  installed  in 
the  trench  previously  excavated  through  the  Queen 
Victoria  Niagara  Falls  Park.  Tunnels  for  four  pen- 
stocks of  40,000  h.p.  are  completed,  and  construction 
of  penstocks  is  well  under  way. 

The  work  on  ihe  generating  station  is  progressing 
rapidly.    The  shortness  of  the  period  in  which  work 


Ontario  Power  Company — Land  Wall  Inner  F"orebay 
FROM  Screen  House  Site. 


power.  The  general  design  is  similar  to  that  of  power 
house  No.  2  of  the  Niagara  Falls  Power  Company,  now 
in  operation  on  the  United  States  side  of  the  river. 

The  tunnel  tail-race,  which  is  just  completed,  is  2,200 
feet  long  and  of  a  horseshoe  form,  25  feet  high  and  19 
feet  wide,  being  lined  with  17  inches  of  concrete  with 
vitrified  biick  facing.  The  yrade  of  this  tunnel  is  7 
feet  per  thousand,  which  will  give  a  speed  of  water 
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when  plant  is  in  full  operation  of  about  27  feet  per 
second. 

The  head  canal  has  a  clear  waterway  15  feet  deep 
and  250  feet  wide,  and  is  crossed  by  a  5  span  stone 
arch  bridge  which  carries  the  tracks  of  the  Niagara 
Falls  Park  and  River  Railway,  a  carriage  way  and 
sidewalk.  This  canal  widens  into  a  forebay  600  feet 
wide,  extending  the  whole  length  of  the  power  house. 

Protection  from  ice  is  afforded  by  (a)  an  outer  ice 
rack  along  river  face  ;  (b)  line  of  submerged  arches 


The  power  house  building,  for  five  units,  is  being 
constructed  of  Queenston  limestone  roofed  with  tile 
and  has  installed  two  5o( — )ton  electric  cranes  for  service 
in  installation  of  machinery.    The  power  house  will  be 


Ontario  Powkk   Ccmpan^ — U  hsr  Side  Pipe  Tkench 
North  from  Station. 

forming  outer  wall  of  forebay  room  ;  (c)  a  fine  ice  rack 
extending  the  whole  length  of  power  house  inside  the 
forebay  room  and  immediately  outside  the  penstock 
mouthpieces  ;  (d)  overflow  weir  which  can  be  used  in 
combination  with  floating  beams  to  draw  floating  ma- 
terials back  into  the  river  again  by. means  of  sluiceway 
channel. 

The  wheel  pit  is  165  feet  deep,  18  feet  wide  inside  of 
brick  lining  and  570  feet  longf. 

The  turbines,   each  of  a  capacity  of  12,500  horse 
power,   were  designed  by  Messrs.    Escher,  Wyss  & 
Company,  of  Zurich,  Switzerland,  and  are  of  the  twin 
Francis  vertical  type,  in- 
ward discharge,  two  draft 
tubes    to   each    unit  dis- 
charging into  the  open  tail 
race  below.   Three  of  these 
units  are  being  manufac- 
tured and  installed  by  this 
firm  and  two  units  of  the 
same  design  by  I.  P.  Morris 
Company,  Philadelphia. 

The  generators,  each  of 
10,000  horse  power,  are  of 
the  internal  revolving  field 
type,  and  will  generate 
alternating  three  -  phase 
current,  25  cycles,  at  12,- 
000  volts.  Five  of  these 
are  being  installed  by  the 
General  Electric  Company. 
The  generator  and  turbine 

are  direct  connected  by  a  vertical  shaft  and  will  revolve 
at  250  r.p.m. 

The  auxiliary  machinery,  consisting  of  exciter  tur- 
bines, exciters,  water  pumps,  oil  pumps  and  oil  tanks, 
etc.,  are  located  in  three  chambers  built  into  the  side 
of  the  wheel  pit  100  feet  beneath  the  surface.  This 
machinery  will  all  be  operated  by  an  independent  water 
service  drawn  from  the  canal  above. 


Canadian  Niagara  Power  Company — General   View  of 
Wheel  Pit  Looking  from  Extreme  South. 

lined  inside  with  mottled  buff  brick,  enamel  brick  and 
marble. 

Underground  conduits  are  being  constructed  from 
the  power  house  to  Upper  Arch  bridge,  with  a  capacity 
of  75,000  horse  power,  and  trom  power  house  to  a 
transformer  station  situated  south  and  outside  of  Queen 
Victoria  Park  for  a  capacity  of  50,000  horse  power. 


Canadian  Niagara  Power  Company— Showing    Proc;ress  on  I^xcavation  of  Forebvv  ; 
Steel  Work  for  Power  Mouse  on  Left  and  Stone  Bridge  on  Ru;ht. 

A  transformer  house,  equipped  with  water  cooled 
transformers,  has  been  constructed  of  a  present  capa- 
city of  25,000  horse  power.  It  will  be  supplied  with 
water  for  cooling  purposes  from  pumps  located  in 
chambers  of  wheel  pit.  There  will  also  be  a  stand 
pipe  carrying  one  day's  supply  of  water  to  be  drawn 
upon  in  case  of  any  accident  to  this  pumping 
system. 
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THE   E1.KCTR1C   DEVELOPMENT  COMPANY. 

In  the  February  number  of  the  Electrical  News 
there  appeared  drawing^s,  photographs  and  particulars 
showing  the  progress  made  in  the  development  of  elec- 
tric power  at  Niagara  Falls  by  the  Electrical  Develop- 
ment Companv  of  Ontario.  The  water  is  conducted 
through  steel  tubes  to  turbines  located  in  the  bottom 
of  a  wheel  pit  constructed  through  solid  rock  and  pro- 
vided with  masonry  lining.  The  plans  call  for  eleven 
generating  units  of  12,500  horse  power  each,  revolving 
at  250  revolutions  per  minute.  The  hydraulic  work 
has  been  carried  on  with  great  dispatch,  and  the  con- 
struction of  the  power  house  is  about  to  be  commenced. 
This  building  will  be  500x70  feet  wide,  with  an  eleva- 
tion about  40  feet  in  height. 


Tiie  transmission  line  from  the  power  house  to 
Toronto  will  be  built  by  the  Toronto  and  Niagara 
Power  Company,  the  distance  being  about  80  miles. 

The  resident  engineer  for  this  development  is  Mr. 
Beverley  R.  Value. 


A  by-law  to  provide  $10,000  for  electric  light  and  waterworks 
improvements  was  defeated  at  Stratliroy,  Ont.,  last  month. 

Mr.  J.  A.  McCrossan  has  been  appointed  electrical  en^jineer 
for  the  city  of  Vancouver,  B.C. 

Mr.  A.  R.  Doble,  private  secretary  to  the  general  manager  of 
the  Bank  of  Montreal,  and  secretary  of  the  Mexican  Light, 
Heat  and  Power  Company,  returned  recently  from  the  city  of 
Mexico.  He  reports  that  rapid  progress  has  been  made  in 
carrying  to  completion  the  power  development  works  of  the 
above  named  company. 


FOR  SALE 


All  Up-to-date  Electric  Plant  in  good  village 
for  sale  cheap  as  owner  has  other  business.  A 
good  opporliinitv  for  a  practical  man  with 
a  small  capital  to  get  into  a  paying  business. 
Address  "  S.K.C."  Ki.kctrical  Nf.ws,  Toronto. 


WANTED 


An  Engineer,  having  first  diss  license,  one 
competeiit  to  operate  boiler  plant  and  200  horse 
powei  tandem  compound  condensing  Robb  En- 
gine, direct  connected  to  alternating  current 
generator.  Must  have  Ai  references  and  be 
competent  to  make  ordina'y  repairs  and  keep 
plant  in  first  class  condition.  Address  Fred 
MacKeraCHER,  Town  Clerk,  Pictou,  Nova 
Scotia. 

.\.  M.  Can.  See.  C.E.    A.  M.  Araer.  Inst.  E.K. 

CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  Lighting  Systems. 
Long    Distance    Power  Transmissions. 
Reports— Tests— Valuating. 
53-53  Janes  Building    -    TORONTO,  CAN. 

Cable  .Address  "Rodparke"  (W.  U.  Code.) 
Long  Distance  Telephones— Office  and  Residence 


TENDERS  WAWJED 


A  Weekly  Journal  of  advance  informa- j 
tion  and  public  works.  i 
£9  The    recognized    medium   for  auvertise-  ' 
I  menls  lor  Tenders. 


CANADIAN  CONTRACT  RECORD! 

TORONTO./  ? 


CHASE-SHAWMUT  COMPANY 


NEWBURYPORT.  MASS. 


MANUFACTURER 
OF  


dectrical  Specialties 


RELIABLE 


DURABLE 


EFFICIENT 


ECONOMICAL 


'Shawmut"  Tested  Fuse  Wire  and  Links 
"Shawmut"  Enclosed  Indicating  Fuses 
"Shaivmut"  Junction  and  Outlet  Boxes 
"Shawmut"  Flexible  Rail  Bonds 
"Shawmut"  and  "Monadnoch"  Switches 
"Chase"   Nipples   and   Flexible  Conduit 
Couplings 


"Boston"  Cable  Hangers 
"Cushing"  Theatre  Switchboards 
"Cushing"  Stage  Lighting  Appliances 
Switchboards  and  Panel  Boards 
Electrical  Repairing 


Liuie  Giant 
DooDie  TurDine 

HORIZONTAL  AND  VERTICAL. 

Made  in  44  sizes,  from  4  inches  to  60 
inches  diameter,  in  either  iron  scroll  case 
(see  cut)  or  in  flume  case. 

Complete  stock  of  turbines  on  hand  to 
insure  prompt  shipment. 

Machine  dressed  gearing  a  specialty. 

Turbine  catalogue  or  gear  list  mailed 
on  application. 

Correspondence  solicited. 

J.  C.  WILSON  &  GO. 

Glenora,  Ont. 


SADLER  (EL  HAWORTH 


TANNKItS  AND 
MANUFACTURES  OF 


Oak  Leather  Belting 


Try  our  "CROWN  BRAND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 


Cor.  William  and  Seigneurs  Streets.  MONTREAL. 


9  Jordan  Street,  TORONTO 
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SUNBEAM 

INCMOT 

LAMP 

THAT'S  ALL 

MANUFACTURED  BY 

Sunbeam  Incandescent  Lamp  Co. 

OF  CANADA,  LIMITED 

.fc^TORONTO 

Factory,  St.  Catharines 
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SPARKS. 

The  W  arren  Kiei-tric  C'oniivmy  are  aboul  to  inblall  a  system 
ol  street  lighting;  in  the  town  ot  l^ltMllu'iln,  Oni. 

The  S:irnia  Sireet  Railway  Company,  Sarnia,  Ont.,  liave  de- 
cided to  extend  their  road  to  Wees   Heach  this  summer. 

The  Dominion  Government  has  just  taken  tenders  on  the 
supply  of  power  and  telephone  sub-marine  cables  for  the  Wel- 
land  Canal. 


The  municipality  of  Kildonan  has  granted  a  franchise  for 
thirty-five  years  to  a  company  which  proposes  to  build  an  elec- 
tric railway  from  Winnipeg  northward  through  the  municipality 

Tlij  Goldie  &  Mi  Culioch  Company,  of  Gait,  Ont.,  have  issued 
a  booklet  descriptive  of  the  engines  installed  by  them  for  the 
Cataract  Power,  Light  &  Traction  Company  at  Hamilton. 
Electrical  and  steam  engineers  may  have  a  copy  for  the 
asking. 


Edward  B.  Merrill. 
Electrical  &  Mechanical 

Engineer 
16  Kino  St,  W.  Toronto 


MANGANESE 

Anti-Friction  Metal 

Cannot  be  surpassed  as  Babbit 
Metal.    Every  ounce  guaranteed. 

Syra-cvise  Smelting 
Works 


Montreal 


New  York 


Seattle 


ESTABLISHED  1849. 
Chari  ES  F.  Clark,      Chablbs  L.  Beckwith, 
President.  Secretary. 

BRADSTFCEET'S 

Capital  and  Surplus,  $1,500,000. 

Offices  Throughout  the  Civilized 
World. 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  Citv.U.S.A 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
Credit.  Its  business  may  be  defined  as  of  the  meicbants, 
\  y  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared, and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial.  Judiciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  or 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 

Offices  IN  Canada:    Halifax  N.S.  Hamilton,  Ont. 

London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec 

Que.;  3t.  John,  N.  B.    Toronto,  Ont.  Vancouver, 

B.C.;    Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 


THOS.  SONNE,  Sr., 


EST.IBLISUBD 
JSOO 


MANUFACTURER 
OF     .      .  . 


Price  List  on  Application 


DYNAMO  COVERS,  Tents  and  Tarpaulins 
}  a' I  sizes,  Oil  Skin  Clothing  and  Canvas 
I     Cover  Ropes,  Twines,  &c. 

195  Commissioners  Street, 

MONTREAL 


21  Bleuru, 
MONTREftL. 


E.  L.  LeBRUN 
M.  (le  riLLERS 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COAIPANY 


MOTORS 
Bi-polar 
Multipolar 
Direct  Connected 


DYNAMOS 
Power 
Lighting 
Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON  imWl  liSliil  GO. 

Waverly  Park,  NEWARK,  N.J..  U  8.A. 
New  York  Office  :  74  Cortlandt  Street. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  83. 
t,ondon  :  Elliott  Bros.,  Century  Works,  Lewisham. 

Paris,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 

WESTON  STANDARD  PORTABLE 
Direct-  Reading 
VOLTMETERS,  MILLIVOLTMETERS 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

and  circuit  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 

Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
O-.r  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
of  extreme  accuracy  and  lowest  consumption  of  energy. 


Weston  Portable  Galvano- 
meter—for bridge  Work. 


Samson 

Turbines 

Work  successfully  under  all  conditions^ 
and  are  supplied  with  any  desired  setting 
for  all  heads. 

Any  information  regarding  these  wheels 
given  on  application. 

We  are  always  ready  to  submit  sketches 
and  estimates  for  any  power  plant. 
Write  us. 

The  Wm.  Hamilton  Mfg.  Co.,  Limited 

Peterborovigh,  Ont. 
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SPARKS.  Georjjian  Bay  Lumber  Company  ihe  water  power  at  the  mouth 

The  capital  stock  of  the  London  Street   Railway  Company,  of  the  Severn  river.    Hi  is  now  negotiating  for  and  expects 

London,  Ont.,  has  been  increased  to  $500,000.  to  get  a  contract  for  lighting  the  town  of  Midland,  Ont.,  when 

Mr.  D.  W.  Ackerman  some  time  ago  purchased  from  the  he  will  commence  the  work  of  develop^iient. 


MCGILL  UNIVERSITY,  MONTREAL. 

Courses  in  Civil,  Mechanical  and  Electrical 
Engineering;  Mining  Engineering  and  Metal- 
lurgy; Chemistry,  Architecture.  Also (ull  courses 
in  Arts,  I<aw,  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

The  Registrar. 


FOR  SALE 


1-50  K.W.  S.K.C.  Generator, 2000-1000  volts,8ooo 
alternations,  will  2^  K.W.  Exciter  and  Station 
Apparatus  complete. 

1-5  H.P.  S.K.C.  Motor,  8000  Alts. ,500  volts, with 
necessary  Transformer  1000-2000-500. 

1-  25  K.W.  R.  E.  Co.  Bi-Polar  D.  C.  Dynamo, 
wound  for  110  volts,  with  sliding  base,  pulley, 
brushes,  etc  ,  complete. 

2-  12%  K.W.  N.  E.  Co.  Manchester  Type  Motor, 
wound  for  250  volts,  with  base  and  pulley  com- 
plete. 

The  above  apparatus  is  all  new  and  can  be 
seen  at  Ihe  Hamilton  Electric  I,ig;ht  &  Cataract 
Power  Co's.  Catharine  street  station.  Hamilton. 
Win  be  sold  en  bloc  or  separately.  For  prices 
and  terms  address 

THB  VOLTA  E1,ECTRIC  STORAGE  CO., 
39  James  street  South, 

Hamilton,  Ont. 


TENDERS  WANTi 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium  for  advertise- 
ments for  'Tenders. 

irr 


leANADtAN  contra{;tregord1 

-     v.,     X'  TORONTO.v  c 


Electric  Hee^tirvg  Irons 


AND  OTHER  DEVICES 

Highest  E,niciencu— Neatest  Design 
Best  Construction— Greatest  Durabilitu 


AMERICAN  ELECTRICAL  HEATING  CO., 


DETROIT. 
Mich.,  U.  S.  A. 


Largest  and  Oldest  Makers  In  the  World. 


Norton  D.  C 
Volt  and  Ammeters 

"Style  A"— Brass. 
"Style  B"— Oxy  Black. 
Accurate  and  Neat. 
Prices  Competitive. 
WRITE. 
—  - — 

C.  W.  BONGARD  &  CO. 

52  Adelaide  St.  West, 


.sTyt,it,  "A" 


'"•^^  =LE  STAGE  WORTHINGTON  TURBINE  PUMP 

Driven  by  an  Induction  Motor.      Capacity  1,800  gallons  per  minute  against  70  feet  head. 

The  John  McDou^all  Caledonian  Iron  Works  Co.,  Limited,  Montreal,  Que. 

SEND  FOR  CATALOCILIK  BUILDHRS  FOR  CANADA 
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SPARKS. 

The  village  of  East  Toronto,  Out.,  is  about  to  install  a  water- 
works system,  and  it  is  prvibable  that  the  pumpinjj  will  be  done 
by  electric  power.  The  chief  engineer  for  the  work  is  Mr.  John 
I  ".ill,       1^  ,  of  TiM  onto. 


At  the  annual  meeting  of  the  St.  Martin's  Telephone  Company, 
held  at  St.  John,  N.B.,  May  nth,  the  election  of  officers  took 
place  as  follows  :  C.  M.  Bostwick,  president  ;  C.  D.  Trueman, 
vice-president  ;  A.  W.  McMackin,  secretary  ;  W.  H.  Skillen,  W. 
H.  Jarvis,  and  A.  A.  Stockton,  directors. 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 

SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

134  UPPER  THAMES  ST., 

LONDON,  ENG. 


MaRiiet  KorjrlnRS,  Slabs.  Dars 
in  ttic  IvOhkIi  and  Macliiiieil. 


TURNER  BROS., 


Telegraphic  Address.  'Shfktiron',  I<ondon. 
t,iebci'b  Code  us^ii. 

MILD  STEEL  CASTINGS  FOR  MAGNETS 

MAGNET  STEEL  FOR  PERMANENT  MAGNETS. 


ESTABLISHED  1870. 


Plain  and  Slotted 

Discs. 


BRIGHT  CHAKCOAL   IRON  RODS 

Sole  Renresenratives  tor  Canada  '•  Peacock  Brothers,  Canada  Life  Buildings,  Montreal. 


=  Electrical  Novelties= 

AR.E  YOU  INTERESTED? 

If  SO,  send  for  our  No.  20  Novelty  Catalogue  iust  issued. 
Mailed  to  any  address  on  receipt  of  post  card. 
VVe  want  bright  agents  in  every  place.     Big  commissions. 
Write  to-day. 

'U/ye  S^yer  Electric  Corrvpa.ny 

10,  12  and  14  BEAVER  HALL  HILL,  MONTREAL. 


THE  McEWEN  «'™^fff,? 


Sizes 
Rrady  for 
I  m  mediate 
Shipment 


AUTOMATIC 


In  Single  and  Compound  Unit&. 

NO  BBTTBR  HIGH  SPBE.D  E.NGINB  BUILT 


WATEROaS.  BRANTFORD.  CANADA 


June,  1904 
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SPARKS. 

The  bill  to  incorporate  the  Lievre  &  Ottawa  Railway  Com- 
pany was  defeated  by  the  Railway  Committee  of  the  Dominion 
Parliament.  The  company  intended  building  an  electric  railway 
from  Ottawa  to  Buckingham,  with  power  to  extend  north  to  the 
proposed  Grand  Trunk  Pacific  line. 

The  Montreal  Street  Railway  Company  have  under  construc- 
tion fifty  new  semi-convertible  cars  that  can  be  used  either  in 
winter  or  summer.  They  cost  about  $6,000  each,  and  are  to  be 
equipped  with  the  latest  improvements,  including  air  brakes, 
etc.  Instead  of  long  cone-covered  benches  on  each  side  of  the 
car,  a  separate  chair  seat  is  provided  for  each  passenger. 

The  Thorold  and  Lake  Erie  Railway  Company,  recently  in- 
corporated,propose  to  construct  an  electric  railway  from  Thorold 
to  Port  Colborne  and  Fort  Erie,  with  a  branch  from  Port  Col- 
borne  through  Dunnville  and  Cayuga  to  Branlford.  The  incor- 
porators of  the  company  include  Messrs.  J.  W.  Norcross  and 
John  McCuliough,  of  Port  Colborne,  and  George  T.  Smith  and 
J.  E.  Taschereau,  of  Quebec. 

The  City  Council  of  Preston,  Ont.,  purpose  submitting  a  by- 
law to  the  ratepayers  to  raise  $25,000  to  purchase  the  electric 
plants  in  Blair  and  remove  them  to  Preston.  There  are  two 
separate  plants  in  Blair,  Mr.  John  Scherer  owning  the  commer- 
cial plant,  and  Mr.  Fenwick  tne  street  lighting  plant.  These 
gentlemen  have  agreed  to  accept  $i2,030  and  $ii,ooo  for  their 
plants  respectively.  The  extra  $2,000  would  be  required  for 
improvements. 

At  a  conference  of  a  committee  of  ihe  City  Council  of  Peier- 
boro,  Ont.,  and  representatives  of  the  Canadian  Machine  Tele- 
phpne  Company,  held  on  May  lyih,  a  draft  agreement  wat  made 
granting  a  ten  years'  franchise  for  a  telephone  system  to  the 
company  on  the  conditions  following  :  Wires  10  be  placed  under- 
ground in  the  business  quarters  of  the  town  ;  the  price  of  tele- 
phjnes  to  be  for  residences  $1  5  per  year, business  telephones  $20, 
residences  and  business  telephones  to  one  person  $30  ;  lines  to 
be  completed  and  system  in  operation  within  one  year. 

The  S'ratford-St.  Joseph  Electric  Railwiy  Company  have 
elected  Ihe  following  officers  :  President,  T.  G.  Coursolles  ; 
vice-president,  N.  M.  Canton  ;  secretary,  O.  Bis^onnette  ;  trea- 
surer, Thomas  Tombyll.  The  right  of  way  has  been  purchased 
Irom  Si.  Joseph  to  Hensall,  and  Mr.  F.  H.  Hainel,  C.E.,  is 
going  over  Ihe  ground  fixing  the  levels  for  the  grading.  The 
preliminary  plans  call  for  a  line  from  St.  Joseph,  through  Ihe 
village  of  Zurich  to  Hensall,  ten  and  a  quarter  miles  ;  iluMice  to 


Chizelhurst,  four  miles  ;  thence  to  Fullarton,  passing  midway  be- 
tween Cromarty  and  Staffa,  twelve  miles;  thence  through  Carl- 
ingford  to  Avonton,  and,  following  the  Avon  river,  into  Stratford, 
a  distance  of  38  miles. 


The  RIGHMONDT  CONDUIT  &  MFG.  CO.,  Limited 


Sole  Manufacturers  of 


RiGHniondt  El6Gtro-6alvaiilz6d  and  Navalite 
Conduit  Tudina  and  Fittintjs 

I'or  Ali«f>In'c  'nfetv  in  Tnte'ior  Wiring 


P'actory  and  Office  :  15,  17  and  19  Jarvis  St.,  TorLr..^w,  Canada. 


I 
1 

i 
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NEW  TELEPHONE  LINE 


A  new  copper  metallic  line  has  just  'been 
completed  from  Simcoe  to  Port  Rowan.  The 
towns  listed  below  can  now  be  reached  iVoni 
Toronto  at  the  tollowinj/  rates  : 


Port  Rowan 
St.  Williams 
Vittoria 


50c. 
50C. 
40c. 


lB[LimiCfl  Of  Gil 


I 

I 

I 

J 


ftinerican  GTcular 

Loom  Goiiipanu's 


FE.XI5LE  CONDUIT 


RF.QISTEREa 

MONTREAL  ELECTRIC  COMPANY.  AGENTS. 

The  ORIGINAL  and  only  GENUlt.;E  "Circular  Loom."  Has  been  in  the  market  for  twelve  years,  and  handled  bv  us  for 
over  nine  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


Montreal  Electric  CompaLpLy, 


Instaul  shipment  made. 


Street.  Morvtreal 

Large  stock  of  all  sizes  always  on  hatid. 


THE  . 


LIMITED 


METALLIC  SEAMLESS  TUBE  CO., 

BIRMINGHAM         -         -  ENGLAND 

 Manufacturers  of  the  

"Metallic"  Steel  Conduit  System  for  Interior  Wiring 


^•    v«    v«    J^TL,&0    ^•  V 


Cold  Drawn  Seamless  Steel  Tubes,  for  Boilers,  Cycles,  etc.,  etc. 

Diploma  and  Mp.dal  Awarded  "World's  Fair"  Chicnao.  7893 
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Do  You  Want  to  Save  Coal? 


Reduce  your  fuel  bills  25%  by  replacing  your  old 
Tubular  Boilers  with  the  HEINE  SAFETY  WATER 

TUBE  BOILERS.  Unexcelled  bv  anything  in  the 
market  for  Economy,  Efficuvncy,  S .^fety,  Durability. 


-  -  -:-  ^'j-; 

Fitted  With  McClave  Shaking  Grates  or  for  Underfeed  Stokers. 

At  a  recent  test  conducted  by  the  Chief  Engineer  of  the 
Boiler  Inspection  &  Insurance  Co.  of  Canada  at  the  Works  of  the 
Toronto  Carpet  Manufacturing  Co.  between  two  large  tubular 
boilers  and  one  -'Heine",  the  saving  of  coal  was  28%  in  favor  of 
■  the  Heine  Boiler.  This  test  was  made  while  doing  the  ordinary 
work  of  the  factory  and  the  firing  was  done  by  the  Company's 
own  men  and  entirely  independent  of  the  Heine  Co. 

WRITE   US  IF  INTERESTED, 

CANADIAN  HEINE  SAFETY  BOILER  GO. 

Esplanade,  foot  Sherbourne  St.    V    JOHN  J.  MAIN,  Manager. 
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^'RHODES  MOTORS 

Are  IJp-to-Date 

Direct  a.n.d  Alternating  Cvirrent  Motors 


99 


We  are  awake 
to  your  require- 
ments. 

Give  us  your 
support  and  you 
will  not  regret  it. 

We  are  ready 
for  your  business 
and  are  accepting 
orders  at  your 
market  price,  de- 
livered free  all 
duties  and  freight 
paid. 


R.  E.  TYPE 

Direct  Current. 
}4  h.  p. — 60  h.  p. 
Standard  or  any 
Speed. 

D/y  under  7 
days  f  o.  b.  Eng- 
lish Port. 


R.  S.  TYPE 
Single  and  Poly- 
phase. Squirrel 
cage  rotor.  Up 
to  5  h.  p. 


We  are  not 
afraid  of  compe- 
tition, either  as 
regards  quality  of 
machines,  prices 
or  deliveries. 

We  have  not 
lost  a  customer 
during  our  busi- 
ness career  and 
everyone  speaks 
well  of  us. 


R.  H.  TYPE 
Single  and  Poly- 
phase. Hand- 
wound  rotor,  with 
slip  rings.  From 
3  h.p.— 50  h.p. 


R.  F.  TYPE 
Single  Phase 
only.  Special. 
Suitable  for  start- 
ing with  heavy 
starting  torque. 
Small  current 
consumption. 
From  I  h.p. — 30 
h.p. 


For  Further  Particulars  Apply 


RHODES  ELECTRICAL  MFG.  CO.,  LIMITED 

70  and  71  Bishopspate  Street,  Within,  LONDON,  E.  C. 


Telegraphic  Address  :  Khodique,  London 
Telephone  :  9130  I,ondon  Wall 


Telegraphic  Address  :  Rhodique,  Bradford 
Telephone  :  1454  Bradford 


Code  :  A  B  C  jtli  Edition 
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SPARKS. 

Tlio  Cily  Council  of  Poloi  boro,  Onl.,  have  granted  the  pro- 
moters of  the  street  railway  an  extension  of  time  to  September 
I  St  for  having  the  road  in  operation.  It  was  found  necessary  to 
purchase  new  cais  and  motors,  whicli  cannot  be  delivered  unti' 
llu"  iniilillo  i>f  \ni;iist. 


The  Western  Kledric  Light  &  Power  Company  has  been  in- 
corporated at  Brandon,  Man.,  to  develop  a  water  power  and 
supply  electric  light  and  power.  The  c  apilal  stock  is  $300,000, 
the  promoters  including  Mr.  John  Russell,  b.irrister,  of 
W'innipeg,  and  Mr.  W.  M.  Alexander,  miller,  of  Bian- 
don. 


The  FIRSTBROOK  BOX  CO.,  Limited 

Kinff  St.  East,      -  TORONTO 

MANIFACTI'KKKS  OK 

SIDE-BL.OCKS 

AND  CROSS-ARMto 


WKITK  KOR  PARTICULARS. 


UUUn    HUU3C  B  <r,-rilr.  rVTrT 

Dsu6ST0fi£finiMcs.^  -^\StND  FOR 


TRftDE>  WITH  ENGLAND 

Every  Canadian  who  wishes  to  trade 
successfully  with  Ihe  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  166  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(.Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
I  he  paper — See  I  he  rules. 

Long  Distance  Telephone  Maiu  41  iS 

VoltOL  Electric 
R^epair  Works 

Electrical  Repairs 
of  all  kinds 
Repaired  and  Reconstracted 

86  Adelaide  Street  West, 
TORONTO 

D.  McGregor  JOHNSTON,  Propiietor. 


Please  mention    The  Canadian  Elec- 
trical N'ewr  when  corresponding 
with  advertisers. 


f 

I 

i 
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The  Local 
Hardware  Man 


i 

Is  one  of  Ihe  first  to  know  of  U. 

contemplated  building  oper-  p] 

ations.  His  favor,  his  "O.K. "  j{ 

is  worth    having.    Talk   up  A 

your  goods  to  him  through  !| 

HARDWARE  AND  METAL  I 


Goes  everywhere  in 
Canada  weekly.  .  . 


THE  MacLEAN  PUBLISHING  CO.,  f 
LIMITED  |i 

^    Montreal  Winnipeg  Toronto  j{ 


THOMAS' 

HIGH  GRADE  PORCELAIN  FOR  ELECTRICAL  PURPOSES 

INCLUDING 


HIGH  VOLTAGE  INSLUATORS  ( 


ANY 
VOLATCE 


) 


Special  Designs,  Insulator  Cleats  and  Tubes. 


The  R.  THOMAS  &  SONS  CO. 


Main  Oi-fice: 
East  l,ivisKpooi..  Ohio 


East  Livkrpool.  Ohio 


Factories 


Sales  office: 
3^-41  CoRTi-ANDT  Street,  New  York 


lyiSBON,  Ohio 


ISOLATED 
PLANTS 


W.  J.  Oleary 

&  GO. 

ELECTRICAL  ENGINEERS 
AND  CONTRACTORS. 


Combined  Lighting     {  Craig  Street, 


and  Stea^m  Hearting. 


^/^ONTREAL 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

FOR 

RAILWAY  FEEDERS  and 
TRANSMISSION  LINES.  .  . 

INGOTS,    SHEETS,   WIRE,   TUBING,  CASTINGS 

Prices  with  full  information  ou  application. 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 

TELEPHONES 


We  manuf  .dure  TELEPHONES  for  all  binds  of  service; 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument,  perfect  in 
constiuction  and  design,  with  no  exposed  contacts  or 
wiies,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  N.  S. 
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SPARKS. 

Telfer,  Telfer  &  Compiiiy,  electricians,  Montreal,  have  dis- 
solved. 

The  Canadian  Economic  Lubricating  Company,  Montreal,  has 
been  incorporated,  with  a  capital  of  $50,000,  to  manufacture 
lubricating  and  other  oils.  The  directors  include  Messrs.  W.  B. 
Converse,  J.  Marsden  and  O.  C.  Pangman. 

It  is  understood  that  Mr.T.  Mitchell, of  Forest,Ont., has  secured 
permission  from  the  Ontario  Government  to  dam  the  Sauble 
river  at  Rock  Glen,  and  that  he  intends  developing  the  water 
power  and  supplying  electric  light  and  power  to  the  village  of 
Foi  est . 


Mr.  R.  A.  Ross,   E.  E.,   Montreal,   has  been  eng.iged  by  th 
city  of  Kingston,  Out.,  to  submit  a  report  on  the  necessary  im- 
provements to  the  electric  light  plant  recently  acquired  from  the 
Kingston  Light,  Heat  &  Power  Company.    It  is  proposed  that 
the  plant  shall  supply  power  to  the  street  railway. 

Mr.  John  McGowan,  of  Sydney,  N.S.,  has  invented  a  new  rail- 
way crossing  gate,  whicrh  works  by  means  of  a  third  rail  annexed 
and  parallel  to  the  ordinary  rails  and  raised  above  them  suffi- 
ciently high  for  the  wheels  of  the  engine  to  lower  it  down  to  the 
level  of  the  ordinary  rail.  Simultaneously  with  this,  the  gate  is 
lowered  and  remains  down  until  the  third  rail  is  relieved,  when 
the  gate  springs  back  into  its  place. 


SPECIFY 


TKADK 


INJECTORS 


THE.  GR.E.ATE,ST 

responsibility  resting  upon  our  manu- 
facturers and  power  users  in  Canada  is 
that  in  connection  with  their  Steam 
Plants.  The  Boiler  Room  is  the  place 
where  precaution  is  taken. 
The  largest  Steam  Users  regard  the 
assistance  of  a  responsible  Company  a 
necessity  in  order  to  provide  protection 
and  to  insure  a  safe  and  economical 
maintenance  of  their   Steam  Plants. 

The  Canadian  Casualty 
6  Boiler  Insurance  Co. 

22  Adelaide  Street  £..  TOR.ONTO 

are  specialists  in  Boiler  Inspection, 
Consulting  Engineers.  We  can  save 
you  money.    Write  us. 

TELEPHONE   MAIN  4091 

A.  G.  C.  DINNICK,  Managing  Director 


ArmoLtvires  R^ewound  and 

General  ElectricoLl  repa^irs 

Til   KlfifftTT  ELECTRICIAN  AND  /V\ACMINI8T 

U.  A.  U,  IjiLLriVjUli,  Office  and  Works,  156-162  Bank  St.,  Ottawa 

Full  Line  of  Electrical  Svipplies 

INTERNATIONAL  BOILER  COMPOUND. 

Removes  and  prevents  scale  formation  in  Boilers. 
Increases  capacity  of  B^jilfr  and  saves  fuel  nnd  repairs 
THE  BEST  COMPOUND  IN  USE. 

For  particulars  address  : 

InternationeiLl  Boiler  Compound  Co., 

47  Ma.rket  St  ,  Chica.go. 

A^t  iit     Taylor  iS;  HethLlI   Mum  real.  Que 


103  Morvedrtock  Bldg  , 
CHICAGO 


ENGINEERS  wiio  follow  the 
constant  development  in  Cir- 
cuit Breaker  practice  will 
remember  that  there  is  not  on  the 
market  to-day  a  single  important 
type  ot  Circuit  Breaker  which  did 
not  originate  with  the  Cutter  Co. 
We  are  specialists  in  this  line  and 
would  be  glad  to  give  information 
and  quote  prices. 

THE  CUTTER  CO. 

Philadelphia,  U.  S.  A. 

Ciiciiit  lireaker  Kngineers  and 
Sole  Agents  for 

KEYSTONE  MEASURING 
INSTRUMENTS 


-COMMENCED   BUSINESS,  iSys.- 


[  ii 


CONSULTING  ENGINEERS 

Canada  Life  Building,  -  TORONTO 

JOHN  L.  BLAIKIE,  President.  E.  WALTER  RATHBUN,  Vice-President. 

GEO.  C.  ROBB,  Chief  ICngineer.  Toronto. 
F.  VV.  DON.VLDSON,  Inspector,  Toronto.  OLAF  E.  GRANBERG, 


A.  E.  EDKINS, 
O.  P.  ST.  JOHN, 
GEO.  FOWLER, 
A.  P.  ROBB, 
J.  E.  C.  BOYCE, 


Chief  Inspector,  P.  O. 

Board  of  Trade  Bldg.,  Montreal 
CIIAS.  O.  GRANBERG,  Inspector, 
A.  GEORGES  CHAMPAGNE,  " 
A.  M.  BONNVMAN,  Amherst,  N.  S. 


II.  N.  ROHICUTS,  Secrelary-Treasurcr, 


TME  CAINADIAIN  ELECTRICAL  INEW5 


June,  1904 


WESTINGHOUSE  STEAM  TURBINES. 

The  Canadian  \\'o>lii)ghouso  Company,  Limited,  of  Hamilton, 
Canada,  have  sold  to  the  Northern  Klectnc  \  Manufactnring 
Company,  Limited,  ot  Montreal,  One.,  who  are  larj^e  manu- 
facturers of  telephone  a^,«aratus,  a  300  K.W.  steam  tui  bine  nnit, 
consistint;  of  a  Westinghoiise-Parsoiis  turbine  and  a  Westing- 
house  lurbo-allernator.  They  report  numerous  inquiries  for 
these  units,  and  anticipate  a  brisk  demand  lor  them  in  Canadian 
territory. 

TRADE  NOTES. 

.\  very  complete  c.it.ilogue  descriptive  of  the  modern  pumping 
machinery  manufactured  by  Fairbanks,  Mor.se  &  Co.,  of  Chicago, 
has  lately  been  received. 

'  The  International  Hoiler  Compound  Company,  of  Chicago, 
whose  advertisement  will  be  found  in  this  paper,  advise  us  that 
their  business  is  rapidly  developing,  they  having  recently  filled 
orders  for  several  carloads  of  their  material. 

'•  The  Sm.illesl  Size  of  the  Oreatesl  Lamp  on  Earth  "  is  the 


description  accompanying  a  miniature  incandescent  lamp  which 
the  Sunbeam  Lamp  Co.  are  sending  out  to  their  present  and 
prospective  customers. 

Attention  is  directed  to  the  advertisement  in  this  number  of  the 
Richmondt  Conduit  Mfg.  Co.,  referring  to  their  electro-gal- 
vanized and  navalite  conduit  tubing  and  fittings  for  interior 
wiring,  the  use  of  which  affords  safety  from  fire. 


The  Canadian  General  Electric  Company  have  issued  an  at- 
tractive bulletin  relating  to  ceiling  fan  motors. 

A  new  electric  freight  locomotive  has  been  purchased  by  the 
Gait,  Preston  &  Berlin  Electric  Railway  Company.  It  is  300 
h.p.,  of  the  Baldwin-Westinghouse  t3'pe. 

Mr.  J.  M.  Smith,  of  Toronto,  secretary-treasurer  of  the  Sao 
Paulo  Tramway,  Light  and  Power  Company,  has  gone  on  an 
exi ended  trip  to  Europe  and  South  America.  At  Sao  Paulo, 
Brazil,  he  will  spend  some  time  in  looking  over  the  properties  of 
the  Sao  Paulo  Tramway,  Light  and  Power  Company,  with 
wh'ch  he  has  been  identified  since  its  inception. 


(Jnited  States  Steel  Products  C^Xport  60. 

Battery  Park  Building,  NEW  YORK 
Rails  and  Special  Work  for  Electrical  Railways 

COPPER  R.AIL  BONDS 

With  Hollow  or  Solid  Terminals — Applied  With  Steel  Drift  Pin  or  Screw  Compressor. 

RUBBER  AND  PAPER  INSULATED  WIRES  AND  GABLES 

WRITE  FOR   OUR  CATALOGUE 


TI16  PacKard  Type  "G"  is  an  mm^i  mm 


We  are  prepared  to  prove  this  by 
actual  test  of  this  Meter. 

We  know  that  TYPE  "G"  is 
honest  to  the  buyer  and  the  seller  of 
the  current  because  it  measures  all  the 
current  consumed  and  no  more.  It  is 
small  and  easy  to  install  and  maintain. 

It  is  built  on  substantial  lines,  is 
permanently  accurate  and  insures  an 
honest  measure  of  all  current  consumed. 


THE  PACKARD  ELECTRIC  CO.,  LIMITED, 

St.  Catharines  -   -   Winnipeg   -   -  Montreal 
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BROOKER  &  GOSS  LIMITED,  LONDON 

MANUFACTURERS  OF 

2  Electrical  Instruments 


Starting:  Switches,  Switchboards,  etc. 


The  above  Illustration  shows  In  detail  the  construction  of  Brooker's 
Patent  Moving  Coil    which  is  fitted  to  all  our  dead  beat  Instruments. 


SOLE  EXPORT  AGENTS 


0.  J.  Parker  &  Co.,  70  Bishopsgate  street  Within,  London,  Eng. 

HEPRESENTA  TI VES  )FA  NT  ED 


THE  CANADIAN  ELECTPICAL  NEW§ 


June,  1904 


SPARKS. 

The  Elsie  Lake  Piuvor  c'omp.iny,  l.iiiiiloil,  lias  been  incor- 
porated at  \"ieioria,  H.C 

The  ^ibiirban  Eleelric  Railway  C'onipany  will  commence  biiiltl- 
iii)»  tlieir  line  lion>  l.anibton  10  Islington  in  the  near  fiiliire. 

Mr.  W.  N.  n'eliicli,  eleclrical  enijincer  for  the  C.P.R.,  is 
superintenilinj^  the  inslallalion  of  1  he  eloci rical  macliiiiery  in  the 
new  shops  at  Winnipeg. 

The  management  of  ihe  Toronto  and  Scarboro  Klectric  Rail- 
way Conipanv  are  considering  the  extension  of  that  road  to  High- 
l.ind  Creek  and  W  est  Hill. 

The  Wooilstock  Klectric  Railway,  Light  &  Power  Company, 
of  Woodstock,  N.H.,  are  about  to  commence  the  development  of 
a  water  power  on  Ihe  Mediixnakik  river,  a  branch  of  the  St.  John 
river,  about  two  miles  from  Woodstock.  They  have  a  25  foot 
working  head  and  will  develop  500  h.p.  The  plant  will  consist 
of  two  pairs  of  wheels  connected  to  two  generators.  It  is  the 
intention  lo  have  two  independent  units  from  the  bulk  head  to 
the  tail  race,  two  feeder  pipes,  wheel  cases,  generators,  etc. 
The  contract  for  water  wheels  and  dynamos  will  be  awarded 
within  the  next  few  days.  Mr.  F.  H.  Carvell,  barrister,  of 
Wood  lock,  N'.B.,  is  interested  in  Ihe  company. 


Gjarkson  School  o\  Technologu  "^^"^  ^Po^tiffN?^'"'^^' 

Courses  leading  to  degrees  of  Bachelor  of  Science  in  Civil, 
Eectrical  and  Mechanical  Engineering,  comprising  four 
years  of  thorough  training  and  resident  collegiate  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.    Healthful  climate.    Tuition  moderate. 

WM.  S.  ALDRICH,  Director 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  wirh  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  GO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  The 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 

the  shortest  possible  time.  Telephone  Main  3149. 


Electric  Light  Plant  For  Sale 

nvDamos  and  wliole  plant  modern  and  paying 
well.  Ca!>able  of  large  increase  of  business. 
I,il)eral  terms  to  party  with  say  Jio.ooo  cash. 
Address  Box  4^.  Canadian  Klectricai,  Nkws. 


Young  Man  (twenty-five),  manager  of  power, 
lighting  and  waterworks  plant,  wishes  change  of 
locality.  Practical  electrician,  also  familiar 
with  general  business  details  in  connection  with 
planti.  Would  take  any  position  where  i)ro- 
molion  offered  merit.  Address  "  Superin- 
tendent," care  of  Canadian  Electrical 
News,  Toronto. 


FOR  _Sf\L& 

Ball  Electric  I^ight  Plant,  with  connecting 
wires  complete,  sixteen  arc  lamps  and  globes, 
all  in  perfect  working  order.  Will  be  sold  cheap 
If  disposed  of  quickly.  Maple  Leaf  Woollen 
Mills  Co  ,  Ltd.,  Toron'o,  Out. 


tENDERS  WANTED 


.\  Weekly  Journal  of  advance  informa-  , 

tion  and  public  works. 
The    recgnized    medium   for  auvertise- 
riients  lor  Tenders. 


;  CANADIAN  CeNTRA&lRECORDi 


General  Agent 
in  Canada  for 
Whitney  Elec- 
tric Instru- 
ment Co 


sh£:jrj3Jrok:e,  que. 


THE  ROSSENDflLE, 
BELTING  GOMPflNY 

LIMITED 
Of  Manchester,  England. 


Sole  Makers  and  Patentees  of  the  celebrated 

M.A.Y.  Solid  Woven,  Anti- 
Frietion   Edged  Belting. 

Sole  Agents  for  Canada  for  the 

JACKSON  PATENT  BELT  FASTENERS 

The  only  British  firm  havings 
a  Branch  in  the  Dominion  in 
direct  connection  with  the 
manufactory.     :    :    :    :    :  : 

59-63  Front  Street  E.,  TORONTO 


NO  HEAT  WASTED 


'Ihe  Robb- Mum  ford  Boiler  is  internally 
fired  and  no  heat  is  wasted  by  radiation  as 
in  an  externally  fired  boiler. 

The  furnace  is  long  and  of  largQ>  diameter 
with  greatest  height  at  the  back,  giving  good 
combustion. 

'1  he  boiler  is  built  with  a  sheet  steel  case 
ready  for  use  when  it  leaves  our  works,  or 
without  case,  for  bricksetting,  as  preferred 
by  customer. 

ROBB  ENGINEERING  CO.,  Limited 

Amherst,  N.  S. 

[William  McKay,  320  Ossington  Avenue,  Toronto. 
Agents  :  ■!  Wat.son  Jack  &  Company,  Montreal. 

y.  F.  Porter,  355  Carlton  Street,  Winnipeg. 
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^THE  OTIS^ 

TDBDLAR  FEED  WATER  HEATER 


Oil  Separator  and  Purifier 


is  not  an  experiment  but  a  tried  and  tested 
appliance  that  the  makers  are  not  afraid  to 


EXHAUST  [INLET    EXHAUST  |  OUTLET 


i 
i 
I 
i 
if 

i 
i 
i 
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i 
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GUARANTEE 

To  heat  the  feed  water  to  the  boiling^  point 
(210  or  212  degrees)  with  the  exhaust  steam 
without  causing  any  back  pressure,  also  to  ex- 
tract the  oil  from  the  exhaust,  so  that  the  ex- 
haust steam  after  being  passed  through  the 
heater  can  be  used  for  heating  purposes,  and 
the  water  of  condensation  for  the  heating  sys- 
tem be  returned  to  the  boiler  without  the  addi- 
tional expense  of  an  eliminator. 


We  are  so  sure  of  the  OTIS  that  we 
agree  to  pay  all  cost  of  a  trial — freight,  cartage, 
pipinij,  etc.,  if  it  fails  to  do  all  we  claim  for  it. 

Catalogue  and  Prices  at  Your  Service. 


The  Stewart  Heater  Go 


500  Ea^st  DelevaLii  Ave., 

BUFFALO,  N.  Y. 
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Fred  Thomson  &  Co. 

110-112-11^  Craig  Street 
MONTREAL 

ARAVATaRES  REUyOUND 

CO/nmUTATORS  REFILLED 

TRANSFORAVERS  REPAIRED 

Electrical  Repairs 

♦♦♦Write  for  our  Quotations^^* 


"We  lia.ve  tlie  Iua.]c»^est  Repair  Shop  in.  Cstnetda.. 


DO  NOT  SHUT  DOWN — we  can  loan  you  apparatus  while  we  make 

repairs 

ARMATURES  IN  STOCK. 


Quite  Conventional 


to    draw   your  attention  to   our  advertiseme'nt  in  this  number. 

Same  old  story.  Best  possible  quality  and  lowest 
consistent  price. 

Our  stock  is  larger  and  more  complete  than  ever,  as  we  have 
added  several  new  lines,  and  we  would  respectfully  request  the 
favor  of  an  opportunity  of  quoting  on  your  requirements  when 
next  in  the  market. 


J.  A.  DAWSON  &,  CO. 

street  Railway  ana  Eleoirioai  Supplies 

MaL«l  Orders  a.nd  Enquiries  receive  743  Craig  Street.  Montreal, 

Special  Care  and  Attention    ^  ^      Quebec.  ^» 
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Westinghouse 

Direct  C\irrer\t 
SwitcKboa^rd  Ir\str\iments 


Type  E  Ammeter. 


Meet  the  most 
exaLctirvg  re- 
quirements. 


'  Accurate  and 
Permanent 


F500 

Calibration. 

-400 

,300 

1               Perfectly  Dead 

1            Beat.  Allowing 

-200  1 

1            tKe  rea^ding  to 

[             be  taken  quick- 

/ 

-100  m 
9  JH 

ly  and  exa.ctly. 

Type  H  Ammeter. 


The  Moving 
dement  weighs 
less  than  thaLt 
of  a^ny  other  in- 
strviment  of  the 
kind,  friction  be- 
ing a  negligible 
qviatntity. 


Type  E  Voltmeter. 


Type  H  Voltmeter. 


Type  D  Ammeter. 


Type  D  Voltmeter. 


Canadian  Westinghouse  Co.,  Limited 

GeneraLl  Offices  and  Works,  HsLmilton,  Ontatrio  ' 

For  PaLrticuIars  Address  Nearest  Office 
Lawlor  BIdg.,  King  Evrvd  Yonge  Streets,  Liverpool  S,  London  S,  Globe  Bldg.. 

Toronto  Montreal 

Hamihon 

633  HsLstings  Street  134  GrsLnville  Street 

«        Vancouver  HatlifaLX 


IV 
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ess 


, -^ORI^RS  Or 


COLE  AGENtS 
V.    Tor  the 

Milde  Microphanp. 


QUEBEC  AGENTb 
ror  tr!4 


SwitcD-BoarOs  and  flnnonclators  f 

FIRE  ALARM  APPARATUS  and  ^ 
TELEGRAPH  INSTRUMENTS 


'  Nessphones,'  Montreal 

732  DopehestSF  St. 
MONTRBflL 

Telephone  Main  iioo. 


Electrical  Supplies  of  all  kinds. 


IVlontreal 


MANGANESE 

Floor  Spar,  Withcrite, 
Granulated  Battery  Sal 

A^^.xMAnit^  of  High-Grade 
/immOniaC  are  offered  by 

OTTO  MINNER  &  CO., 

Arnstadt.  Germany. 


 Bought  and  Sold  

LARGE  STOCK  ALWAYS  ON  HAND 

The  delay  and  expense  incidental  to  buying-  in  the  Cedar  Districts  can  be 
avoided  by  sending  your  Inspector  to  Hamilton  for  Assorted  Car  Loads. 

V      WOODMAN  BROTHERS 

HAMILTON,  ONT. 


Cor.  Main  and  Catherine  Streets 
Telephone  1294. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 

What  Makes  the  Wheels  Go  ? 

OUR  "EXTRA" 

THE  J.  c.  McLaren  beltinc  co., 


Toronto 


THE  ELECTRICAL  CONSRTl'CTION 

Co  mpany  of  Canada,  Limited. 

32-40  Dundas  Street,  London,  Can.— Phone  1103. 


Perfection 
Type 


DYNAMOS 


MOTOR.S 


Multipolar  or 

Bipolar,  Direct 
Connected  or  Belted. 
High  efficiency.    Designed  for  any  required  speed  or  voyage. 
We  contract  for  complete  installations. 
■"A'    renair  machines  of  any  mai<e. 


Canadian  tested  and  guaranteed. 
Cheaper  and  better  than  an\-  other  wire 


on  the  market. 


CANADA  METAL  CO., 

William  Street,  TORONTO,  ONT. 
Also  Babbitt  and  Battery  Zincs. 
Price  list  on  application. 


CANADIAN 


Electrical  News 

AND  EnQINEERINQ  JOURNAL 


:i  FOURTEENTH  YEAR 
No.  7. 


TORONTO,   MONTREAL  AND   WINNIPEG,  JULY,  1904 


PRICE  10  CENTS 
$1.00  Per  Year. 


THE  DIRECT  CURRENT 


THE 


OF 


UNITED 
ELECTRIC 

....GO. 

Are  in  every  Respect  fll 

Ventilated  and  thoroug-hly  laminated 
Armature  and  magnet  cores.  Built  by 
day  labor,  tested  to  highest  standards, 
absolutely  guaranteed,  YOU  CAN  NOT 
LOSE  IF  YOU  BUY  AT 

134  King  St.W.,TORONTO 


STEAM  BOILERS 


Return  Tvibe,  TvibviloLr,  HorizontOLl, 

Upright,  Locomotive.  Marine 
Tanks,  Water  Towers. 
Stand  Pipes,  Smoke  StaLcks, 

RIVETTED  STEEL  WORK  of  every  description 

Canada  Foundry  Company,  Limited 


II. 
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The  FIRSTBRQOK  BOX  CO.,  Limited 

Kitii/  St.  Euxt,      -  TOUOyTO 

MAM'FACTUREKS  OK 

TOPPINS, 

S1DE-BUOCK8 

AND  CROSS-ARMS 


WKITK  KDK   r.\K  1U  U1..\KS. 


F.  N.  Phillu'S,  President. 


Geo.  H.  Olney  2nd,  Secretary-Treasurer. 


FINE 

BANKOFFICt 
COURT  HOUSE  & 
08U6  STORE  nniKos 


'^Ug^SPiD  FOR  CAl^ 


TRADE,  WITH  ENOLflND 

Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  166  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 

Long  Distance  Telephone  Main  4118 

VoltoL  Electric 
R^epair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Reconstructed 

86  Adelaide  Street  West, 
TORONTO 

D.  MCGREGOR  JOHNSTON,  Propiietor. 


[=t=i=T=i=tai^f=i=t=i=T=i=i^ 


The  Broad  Scope 
of 


1 


Hardware  and  Metal  | 

The  only  paper  of  its  class  jj. 

in  Canada — makes  it  a  me-  jT 

^             dium  for  certain    classes  of  & 

A             advertising     of    exceptional  jjj 

[j             value.  ijj 

!j  For  Advertising  of  Building  ijj 

Supplies  it  is  ideal.  tji, 

Ij                Send  for  sample  copy  and  jj 

n             rates.  jl 

^  4 

p.      THE  MacLEAN  PUBLISHING  CO.,  U. 

|j                            LIMITED  tI, 

|I  Montreal            Winnipeg           Toronto  ^ 

t=f=H 


[  F.  PUIS  EitC 


MONTR&^b       -  TORONTO 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Rubber.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory  :    American  Elfxtrical  Works,  Providence,  R.  L 
New  York  Store:    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


DYNAMOS  \  MOTORS 

New  or  Second  -  Hand,  For  Sale 

Especially  equipped  for  repairs  to   E'ectrical  Apparatus  of  all  kinds. 

ELECTRIC  REPAIR.  6^  CONTRACTING  CO. 

617  <a  619  Lagauchetiere  Street    -  MONTREAL 

JuiD  Soarii 

Coils  and  Plugs 

JIanufactured  by 

THE  DOW  CO'Y. 

of  Braintree 

118  ST.  JAMES  STREET  Canadian  Agents  MONTREAL 

Lord  Kelvin's  Pa.tent  "'^n?t™ts 


Sole  Maiiers-KELVIN  &  JAMES  WHITE  LTDIa^^trr^L'lt'tni^r" 
Lord  Kelvin's  Electrostatic  Voltmeters 

f  Stand  double  the  minimum  voltage. 
Take  no  current, 
And  have 

No  temperature  error  ; 
Dead-b  eat  action. 
Are  unaffected  by  straj-  fields. 
Right  at  all  times  on 
Direct  or  alternatinir  circuits. 


Are  the 
only 

Reliable 


6"  Vertical  Sub 
Type. 

Ranges — 20  to  200,000  Volts. 


STUART-HOWLANO  GDMPANY 


MANUFACTURERS  OF- 


The  Most  Symmetrical  and  Substantial  Line  of 


Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.    Everything'  Fully  Guaranteed. 

Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East. 

BOSTON 


Cana^dia^n  Branch  : 


261-287  Devonshire 
[4-5  Withrop  Sq. 
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McCormick 
T\jrbir\es 

4,000  H.  P.,  72  ft.  head,  arranged  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Five 
settings  built  for  the  Hudson  River  Water  Power 
Company  lor  their  Spier  Falls  plant  and  14  pairs  51 
inches  for  their  plant  at  Mechanicsville,  N.  Y. 

S.  Morgan  Smith  Company,  YorK,p.,tj.s./v. 

i76^FEDERAL  STREET,  BOSTON,  MASS. 

Write  tor  calaloflue  i!  GonlemDlatlno  purcliase  ol  Turbine.^ 

WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY^    -   -   -  MONTREAL 


Works  :  BRADFORD,  ENG.  D  y  English  Port  10  Da.ys 


ii. 


THE  CANADIAN  ELECTRICAL  NEWS 


July,  1904 


SPARKS. 

The  Pominioii  l".i>v 01  iinioiit  is  asking  for  tenders  for  llie  con- 
striiotioii  ol  ;m  clivMrii-.i!  ilislribiilion  station  for  the  Wellaiul 
canal. 

The  Laiirentiile  Mic.i  Company,  which  is  controlled  by  the  West- 
inghouse  (\>m|i.iny,  are  IniiUlini;  a  large  new  factory  in  Ottawa  for  the 
nianufacturt-  of  mien  for  electrical  purposes. 

The  Stayncr  Light  and  I'ower  Company,  Stayner,  Ont.,  purpose 
develoiiing  a  water  power  on  the  Nollawasaga  river,  the  town  council 
piopo>.ing  to  L;iv(.-  ilie  i-iMii|>nny  a  Uian  of  $22,000. 


The  Blindman  River  I^lec  tric  I'o  .ver  Company  are  construct- 
ing a  dam  and  flume  on  the  Hlindman  river  near  Red  Deer, 
N.W'.T.,  and  expect  to  be  able  to  supply  electric  power  by  the 
•fall. 

The  Dominion  Brass  Works,  Limited,  recently  incorporated  at 
Port  Colborne,  Ont.,  have  acquired  the  Canadian  patents  for  the 
manufacture  of  the  Huxley  valve.  The  incorporators  of  this 
company  are  Messrs.  W.  R.  P.  Parker,  E.  H.  Bickfora,  S.  G. 
Beckett,  W.  A.  Hare,  and  H.  L.  M.  Weller,  all  of  Tor- 
onto. 


SAFE  AND  VAULT  WORK 


For  Head  Offices  of  Banks,  Insurance  and  Loan  Companies  and  other 
Monetary  and  Security  Companies,     Estimates  and  plans  cheerfully  furnished. 

Send  for  a  Catalogue 


The  Goldie  &  McCulloch  Co.,  Limited,  | 

"We  Make  ♦ 


WHEELOCtK  ENGINES,  IDEAL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS,  OATMEAL  MILL 

^  .M.iCHINERY,     FLOUR     MILL    MACHINERY,    WOLF    GYRATORS,      WOOD- WORKING    MACHINERY,     SHINGLE     MACHINERY,  ^ 

♦  HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS,  ^ 

^  FRICTION    CLUTCH    COUPLINGS,  FRICTION    CLUTCH    PULLEYS,    SAFES,    VAULTS  AND   VAULT  DOORS.  9 


Yovi  Have  HeoLrd  of  Flexdvict 


WHY    NOT  SPECIFY 


The  Perfect 

TUBI.NG. 


And  get  The  Best,  it  does  not  cost  you  any  more 


INCANDESCENT  LAMPS 
WIRES  AND  CABLES  ^ 


STJ 


EES 


TUB  R.  E.  T.  FRINGLE  GO..  LilllilBO 

MaLnufa.cturers  and  Dealers  in 

ElctricoLl  Apparatus  and  Svipplies 
ST.  JOHN  MONTREAL  TORONTO 


rr mw.  ».3f^ 
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Allis-Chalmers-Bullogk 

Anrvovince  Thact  TKey  Hacve  ToLken.  Over  the 
Business  ecnd   Represenation  in   Canada   of  the 

Bullock  Electric  Manufacturing  Company.  Ingersoll-Sergeant  Drill  Company. 

Canadian  Bullock  Electric  Manufacturing  Lidgerwood  Manufacturing  Company. 

Company,  Limited,  Wagner  Electric  Manufacturing  Company. 

Allis-Chalmers  Company.  Canadian  Engineering  Company,  Limited. 


Bollock  Electric  Mantifactoring  Co. 


Direct  Current  Machinery 
Alternating  Current  Machinery 
Railway  Equipments 
Arc  Lamps 


IngersoII-Scrgcant  Drill  Company 

Rock  Drills 

Air  Compressors 

Coal  Cutters 

Stone  Channeling  Machines 

Pneumatic  Hammers 

Riveters 

Chippers 

Metal  Drills 

Pile  Drivers 

Quarry  Bars 

Stone  Chippers  and  Dresners 

Air  Lift  Pumps 

Ticket  Canceling  Boxes 

Lidgerwood  Manafacttiring  Co. 

Hoisting  Engines 
Cablewa3s 

Log  Hauling  Machinery 

Hoisting  and  Conveying  Apparatus 

Ballast  Unloaders 

Wagner  Electric  Manafactaring  Co. 

Switchboard  Instruments 
Portable  Single  Phase  Motors 
Transformers 


AUis-Chalmers  Company 

Corliss  Engines 

Piston  and  Centrifugal  Pumps 

Water  and  Steam  Turbines 

Hoisting  Engines 

Blowing  Engines 

Turbo  Blowers 

Ore  Crushers 

Roasting  and  Smelting  Machinery 
Ore  Milling  Machinery 
Concentrating  Machinery 
Conveyers 

Mining  and  Ore  Cars 
Perforated  Metals 
Crushing  Rolls 
Ore  Stamps 

Cyanide,  Chlorinition  &  Lixiviation  Machinery 
Cement  and  Rock  Breaking  Machinery 
Wire  Cloth 
Boilers 

Frue  V^anners 

Machinery  for  Stamping  or  Classification 
Saw  Mill  Machinery 
Gas  Engines 

Brick  and  Bricketing  Machinery 
Sugar  Machinery 

A  general   line  of  shafting,  pulleys,  lighleners, 
fans,  etc.,  for  transmission  of  power 

Mountings  and  duplicate  parts  for  all  of  the 
machinery  specified  above. 


HEAD   OFFICE  AND  WORKS 


V    V    BRANCH    OFFICES    ^•    V  ^- 


TORONTO  WINNIPEG  HALIFAX 

VANCOUVER  ROSSLAND 
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PittsbvirgK  Tra-nsformers. 

Six  Years  of  Success. 

Pittsburgh  transformers  are  the  best  trans- 
formers made.  Their  high  efficiency  will  re- 
duce your  operating  costs ;  their  durability 
insures  long  life  and  freedom  from  repairs. 
There  is  not  much  more  to  be  said. 

To  make  money — and  make  every  cent  there 
is  in  it  —  you  must  generate  current  and 
distribute  it  with  the  smallest  possible  waste. 
If  you  are  using  Pittsburgh  transformers  you 
doubtless  appreciate  what  these  are  doing 
toward  that  end.  If  you  are  not  using  them 
if  is  only  the  part  of  wisdom  to  do  so  with- 
out delay,  and  see  for  yourself  why  they 
are  best. 

Pittsburgh  Transformer  Company, 

Pittsburgh.  Pa.. 


Pittsburgh.  Pa.. 
July,  1904. 
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SPARKS. 

Ml.  J.inies  A.  I  licks  has  reijisieted  as  propiiclor  of  ihe  business  of 
the  Uioks  Kleclric  Company,  clocliical  contractors,  Montreal, 

The  r.ilepayors  of  dark  Towii>liip  ilofealed  the  by-law  lO 
j;ive  a  Sjo.ooo  bonus  to  the  Ontario  Electric  Railway  Conipanj'. 

The  t'ily  Council  of  Cliatliani,  Ont.,  arc  considei  int;  the  re- 
niodollin};  and  enlarijeirient  of  the  electric  plant,  which  has  not 
been  working'  satisfactorily  of  late. 

The  ratepayers  of  St.  Catharines,  Ont.,  have  approved  of  a 
l>y-law  granting  $20,000  to  assist  the  construction  of  the  Niagara, 
Oueenston,  and  St.  Catharines  electric  railway. 

The  Bell  Telephone  Company  have  been  given  an  exclusive  fran- 
chise for  three  years  for  a  telephone  system  in  the  City  of  London, 
Ont.,  at  the  price  of  $2,500  per  year  and  twenty  free  'phones  for  city 
use. 

The  Canadian  Adjustable  Hearing  Company,  Limited,  has  ob- 
tained an  Ontario  charter,  with  headquarters  at  Windsor,  Ont. 
The  directors  include  Messrs.  J.  F.  Harrigan  and  A.  W.  Atter- 
bury,  of  Detroit,  and  F.  H.  MacPherson,  of  Windsor. 

The  Nanaimo  Electric  Light,  Power  &  Heating  Company, 
Limited,  Nanaimo,  B.C.,  has  been  incorporated.  The  company 
has  applied  for  permission  to  utilize  two  thousand  inches  of  water 
on  the  Millstone  river,  to  be  diverted  to  a  power  station  to  be 
built  at  Newcastle  Town,  Vancouver  Island. 

The  annual  meeting  of  the  shareholders  of  the  Nova  Scotia 
Telephone  Company  was  held  in  Halifax  recently.  The  gross 
revenue  for  the  year  amounted  to  $125,262,  as  compared  with 
$1 1 1 ,007  for  the  preceding  year.  The  number  ol  telephones  in 
use  is  3,260,  an  increase  for  the  year  of  291. 

The  Toronto  Railway  Company  have  acquired  by  purchase  the 
Toronto  &  Mimico  Railway  Company,  the  Toronto  &  Scarboro 
Electric  Railway,  Light  &  Power  Company,  the  Metropolitan 
Railway  Company,  the  Schomberg  &  Aurora  Railway  Cjmpany 
and  the  Toronto  and  York  Radial  Railway  Company. 


SWITCHES 

A^D  OTHLR  ELECTRICAL  SPECIALTIES 
TRUMBULL  ELECTRICAL  MFG.  CO. 

Main  Office  and  Factory  -  PLAINVILLE,  CONN. 

Complete  stock  carried  at  our  New  York  OfiSce,  136  Liberty  St. 


Type  "R"  is  a  Transformer 

that  bears  inspection 


Lift  the  coils  and  core  assembled  from  the 
case  and  the  superiority  of  Type  "  R"  becomes 
apparant  at  once. 

Primaries,  secondaries,  core  and  insulation 
are  all  exposed  to  the  eye  and  present  the 
greatest  radiation  surface. 

More  than  ^  of  the  coils  are  outside  the 
core,  this  means  that  Type  "R"  has  greater  ra- 
diation than  all  others.  1  ype  "  R  "  leads  in  cool- 
ness of  operation,  low  temperature  rise,  low  core 
loss  and  close  regulation.  Write  for  our  Trans- 
former catalogue  and  notice  how  simply  per- 
fect the  Type  *'  R  "  construction  is. 


The  Packard  Electric  Company,  Limited 


Montreal 


St.  Catharines,  Ont. 


Winnipeg 
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SPARKS. 

The  Moyie  Ljmber  and  Milling  Company,  of  Moyie,  B.C., 
intend  installing  an  electric  plant  for  lighting  their  saw  mill  and 
yard. 

The  ratepayers  of  Wetaskiwin,  N.W.T.,  by  a  large  majority, 
have  declared  in  favor  of  municipal  ownership  of  the  electric  light 
plant,  which  will  be  installed  at  a  cost  of  $25,000. 


A  school  for  teaching  telegraphy,  stenography  and  typewriting 
has  been  established  in  Montreal  by  the  Canadian  Pacific  Rail- 
way Company.  The  scheme  is  the  outcome  of  intimations  made 
by  Sir  Thomas  Shaughnessy  and  Manager  McXicoll  that  in  all 
positions  pertaining  10  operation  on  the  road,  men  with  a  know- 
ledge of  telegraphy  would  be  favored.  Rooms  have  been  spec- 
ially fitted  up  in  which  tickers  and  wires,  typewriters,  etc.,  have 
been  installed.  There  is  a  teacher  in  charge  of  each  department. 


CANADIAN  ASSOCIATION  OF  STATION- 
ARY ENCINEERS 

HEAD  OFFICE,  TORONTO 

Would  be  pleased  to  extend  their  usefulness  br 
forming  new  branches  in  any  district,  town  oy 
city  in  Canada  where  seven  or  more  membets 
would  be  willing  to  join.  Object  :  Mutual  edu- 
cation and  the  building  up  of  engineers  in  all 
branches  of  the  work.  Write  for  information. 
Address  all  communications  to 

W.  INGLES,  Executive  Secretary, 

554  Bloor  West,  Toronto. 


ZINC  &  ANALGUNED 

V  FOR 


,      ADA  Metal  (p. 

William  SlJORONTO.  Telephone  Main  I7P9. 


(Jnited  States  Steel  Products  Export  60. 

Battery  Park  Building,  NEW  YORK 
Rails  and  Special  Work  for  dectrical  Railways 

COPPER  RAIL  BONDS 

With  Hollow  or  Solid  Terminals — Applied  With  Steel  Drift  Pin  or  Screw  Compressor. 

RUBBER  AND  PAPER  INSULATED  WIRES  AND  GABLES 


WRITE  FOR   OUR  CATALOGUE 


Is  the 


SUNBEAM 

Bes,  Irvcarvdescervt  Larrvp 
THAT'S  WHY  YOU  SHOULD  USE  IT. 


MANUFACTURED  BY 


SuDDediD  In6an(l6§66ni  Lamp  60. 


OF  CANADA,  LIMITED 


Factory  :   St.  Catharines,  Ont. 


TORONTO 
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SPARKS. 

A  paper  on  "  Sltam  Tuil>ine  Tesling  at  the  W'cstinjihousc  Works, 
Piltsburg,  Pit.,""  by  Mr.  A.  (."■.  Christie,  was  recently  read  before  the 
Engineers'  Club  of  Toronic  by  Mr.  K.  J.  Dmilop. 


It  is  announced  a  that  company  has  been  organized,  with  Hon.  H.J. 
Macdonald  as  president  and  Hon.  R.  P.  Roblin  as  one  of  the  directors 
to  develop  a  water  power  at  Lac  du  Bonnet,  Man.  The  company  is 
capitalized  at  $2,000,000. 


McGILL  UNIVERSin,  MONTREAL 

Courses  in  Civil,  Mechanical  and  Klectrical 
KiiKi"ecriiii;  ;  Mining  Knsfineering  and  Metal- 
liirs^-  ;  Clieiuistry,  .\rcliileclm  e.  .\lso  full  courses 
in  .Vrts,  l.a\\>  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

TnK  Kkgistr.xr. 


FOR  SALE 


1-50  K  W.  S.K  C.  Geiierator,20oo-iooo  volts,8ooo 
alternations,  will.  2J4  K  \V.  Kxciter  and  Station 
.\pparalus  complete. 

1-5  11. P.  S.K.C.  Motor,  8000  Alts  ,500  volts, with 
neces.sary  Transformer  1000-2000-500. 

1-  25  K.W.  R.  K.  Co.  Bi-Polar  D.  C.  Dynamo, 
wound  for  110  volts,  with  sliding  base,  pulley, 
brushes,  etc  ,  complete. 

2-  i2h  K  W.  N.  E.  Co.  Manchester  Type  Motor, 
wound  for  250  volts,  with  base  and  pulley  com- 
plete. 

The  alx>ve  apparatus  is  all  new  and  can  be 
seen  at  the  Hamilton  Electric  Light  &  Cataract 
Power  Co  s.  Catharine  street  station  Hamilton. 
Will  be  sold  en  bloc  or  separately.  For  prices 
and  terms  address 

THE  VOI,TA  ELECTRIC  STORAGE  CO  , 
39  James  street  South. 

Ilamilloii.  Out. 


Please  mention  The  Canadian 
Electrical  News  when 
corresponding  with 
advertisers. 


Electric  Heactin.g  Irons 


AND  OTHER  DEVICES 

HiQliesi  EniGiencu— Neatest  Desion 
Best  Construction -Greatest  Durabilitu 


AMERICAN  ELtCTRICAL  HEATING  CO, 


DETROIT, 
Mich.,  V.  S.  A. 


Largest  and  Oldest  Makers  in  the  World. 


STVi,li  "A 


Norton  D.  C 
Volt  and  Ammeters 

"Style  A" — Brass. 
"Style  B"— Oxy  Black. 
Accurate  and  Neat. 
Prices  Competitive. 
WRIT  E. 

— — •■■■II^IIU'-— 

C.W.  BONGARD&CO. 

sa  Adelaide  St.  West,  JOROIIIO,  ONI. 


IB  A.T  EISTTEID 


WORTHINGTON  TURBINE  PUMP 


EIGHT  INCH 

SINGLE-STAGE 

Driven  by  an  Induction  Motor.      Capacity  1,800  fifalloiis  per  minute  aijainst  70  feet  head. 


The  John  McDougall  Caledonian  Iron  Works  Co.,  Limited,  Montreal,  Que. 

SEND  FOR  CATALOGITR  BUILDERS  FOR  CANADA 
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ANOTHER  WESTON  PATENT  SUSTAINED 

Pattent  No.  497,482  for  SKvints  for  Electric  Light  and  Power 
Stations  sustained  by  His  Honor  Jvidge  Holt  of  the  United 
States  Circuit  Court,  Southern  District  of  New  York. 


Extract  from  the  opinion  of  the  Court,  in  the  case  of  the 

WESTON  ELECTRICAL  INSTRUMENT  GO.  vs.  EMPIRE  ELECTRICAL  INSTRUMENT  CO. 


"This  is  a  suit  to  restrain  the  infringement  of  a  patent,  No.  497,482,  dated  May  i6th,  1893, 
issued  by  Edward  Weston,  and  now  owned  by  the  complainant,  for  a  shunt  tor  electric  lig'ht 
and  power  stations.  There  are  no  questions  as  to  jurisdictions,  parties  or  title.  The  proof  of 
infringement  is  conclusive,  and  is  not  controverted.  .  .  .  Prior  to  Weston's  patent  in  1893, 
no  practical  method  for  the  use  of  a  shunt  in  connection  with  the  measuring'  instruments  for  such 
large  currents  had  been  found,  although  the  necessity  for  such  an  instrument  was  thoroughly 
appreciated,  and  many  electricians  all  over  the  world  attempted  to  invent  one.  In  actual  prac- 
tice no  shunt  at  that  time  was  used.  The  measuring  instrument  was  applied  to  the  entire  cur- 
rent, but  the  result  was  unsatisfactory.  The  measuring  instruments  were  complicated,  incon- 
venient and  expensive,  and  the  measurements  which  could  be  made  by  them  were  inaccurate 
and  unsatisfactory. 

"The  essential  problem  in  discovering  a  shunt  which  could  be  used  with  a  powerful  current 
was  not  electrical  but  thermal.  .  .  .  The  instruments  manufactured  under  Weston's  patent 
immediately  entered  into  substantially  universal  use  in  all  large  central  electric  power  and  light 
stations,  and  have  ever  since  been  used  almost  exclusively  as  ammeters  of  large  electric  currents. 

All  the  shunts  relied  upon  by  the  defendants  were  shunts  which  made  no  use  of  the 
methods  which  Weston  used  to  dissipate  the  heat  in  the  case  of  a  large  current.  None  of  them 
had  struck  upon  the  idea  of  making  the  plates  of  high  resistance  short,  so  that  the  heat  in  them 
would  be  rapidly  absorbed  by  the  terminals,  and  none  of  them  had  hit  upon  the  idea  of  making 
the  terminals  massive,  so  that  ihey  would  radiate*a  large  amount  of  heat  rapidly  from  the  plates 
of  high  resistance.  I  think  that  Weston's  patent  not  only  embodies  invefition,  but  that  it  em- 
bodies invention  of  a  very  high  and  superior  order.  It  adopted  a  method  of  dissipating  heat 
which  was  not  only  novel,  but  was  in  a  line  entirely  opposite  to  the  direction  in  which  all  other 
electricians  had  been  working.  ...  La  Roche  testified  that  he  constructed  in  or  about  1884 
an  instrument  called  a  voltmeter,  and  a  shunt,  and  that  from  1884  until  about  1888  or  1889,  he 
used  this  shunt  in  connection  with  this  voltmeter  as  a  measuring  instrument,  for  the  purpose 
particularly  of  testing  storage  batteries,  at  his  workshop  in    Germantown   or  Philadelphia. 

The  evidence  establishes,  in  my  opinion,  that  the  instrument  called  a  voltmeter,  was 
formed  by  putting  together  a  number  of  instruments  or  parts  embodying  different  inventions, 
none  ot  which  had  been  made  or  was  known  to  electricians  before  Weston  applied  for  his  patent  ; 
that  it  would  have  been  a  marvelous  and  almost  impossible  thing  for  the  most  skilful  electrical 
inventor  at  that  time  to  have  devised  such  an  instrument  ;  that  La  Roche  is  a  man  not  only 
without  any  scientific  education,  but  without  even  the  ordinary  knowledge  of  a  skilful  electrical 
machanic  ;  that  his  reputation  for  veracity  is  bad  ;  that  his  shunt  never  was  used  as  a  measuring 
instrument  in  connection  with  his  voltmeter  between  1884  and  1889  !  that  the  various  pieces  of 
apparatus  constituting  the  voltmeter  were  put  together  by  La  Roche  after  the  issue  of  the  patent 
in  suit  to  Weston  with  the  object  of  being  used  in  support  of, his  own  untruthful  testimony  to  t)e 
given  in  this  and  other  .>uiis  for  the  purpose  of  attempting  to  invalidate  this  and  other  patents 
issued  to  Weston  ;  that  a  part  of  the  apparatus  contained  in  the  said  voltmeter  are  two  magnets, 
which  are  so  arranged  that  their  poles  neutralize  each  other  ;  that  as  a  result  it  is  impossible 
for  a  current  of  electricity  in  passing  through  the  instrument  to  move  the  coil ;  that  therefore 
the  instrument  is  and  always  has  been  inoperative,and  that  the  shunt  could  not  have  been  used  as 
a  measuring  instrument  in  connection  with  it.  In  short,  1  can  not  avoid  the  conclusion  that 
the  testimony  of  La  Roche  in  this  case  was  deliberately  and  intentionally  untruthful,  and  that  to 
support  it   he  'deliberately  fabricated  an  instrument  to  be  used  upon  this  trial  and  other  trials 

involving  Weston's  patents.  It  was  a  careful,  premeditated  and  elaborate  attempt  by 
untruth  ul  testimony,  fortified  by  fabricated  exhibits,  to  deprive  Weston  of  his  just 
rigfhts  in  his  inventions,  to  impose  upon  this  Court,  and  to  pervert  the  course  of  justice. 
I  direct  that  the  evidence  and  exhibits  in  this  case  be  submitted  to  the  District  Attor- 
ney in  order  that  he  may  take  under  consideration  the  question  whether  a  prosecution 
should  be  brought  against  La  Roche  for  perjury." 


WESTON  ELECTRICAL  INSTRUMENT  CO. 

Wavcrly  Park,  NEWARK,  N.  J. 
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OUTLET  BOXES 

Fifteen  types  in  stock  for  immediate  delivery 

PULL  IN  BOXES 

Made  up  to  order,  any  size 

PANEL  BOARDS,  SWITCH  BOARDS,  ENCLOSED  FUSES 

Get  our  prices  before  ordering 

COLLYER.  &  BROCK 


Telophorve  M.  1903 


ISOlaL  Notre  Dame  Street,  MONTREAL 


II  Quality,  Promptness  and  Attention  Count  With  You 

Write  us  when  next  in  the  Market. 

J.  A.  DAWSON  (SL  CO. 

STREET  RAILWAY  AND  ELECTRICAL  SUPPLIES 

745  Craig  Street,  MONTREAL,  QUE. 

^  Mailorders  and  inquiries  receive  SPECIAL  ATTENTION.  O 


The  Original  and  Only  Practical 
•PULL  STRING" 
TURN  DOWN 


LAMP 


All  Others  are  Imitations.    "Beware  of  them." 

For  Sale  toy 

JOHN  FORMAN,  Montreal 
MUNDERLOH  &  CO., 

THE  R.  E.  T.  PRINGLE  CO.,  LIMITED, 

J.  A.  DAWSON  &  CO.,  " 

SAVER  ELECTRIC  CO.,  «• 
MONTREAL  ELECTRIC  COMPANY 

AHEARN  &  SOPER,  LIMITED,  Ottawa. 
GARRIOCH,  GODARD  &  CO. 

MECHANICS'  SUPPLY  CO.,  Quebec. 

R.  E.  T.  PRINGLE,  St.  John,  N.  B. 
CENTRAL  ELECTRIC  &  SCHOOL  SUPPLY  CO.,  Toronto. 
THE  R.  E.  T.  PRIVGLE  CO.,  LIMITED 

JOHN  STARR,  SON  &  CO.,  Halifax,  N.  S. 


Manufactured 
By    .    .  . 


The  EGonoinlGal  EleciriG  Um  Go. 

125  Liberty  Street.  New  York.  U.S.  A. 


ANNOUNCEMENT 


Gutmann  Meters 


As  some  of  our  competitors  have  circulated  the  report  that  an 
injunction  had  been  obtained  restraining  the  manufacturers  of  the 
Gutmann  Meter  from  making  these  celebrated  instruments  here,  we 
would  say  that  such  is  not  the  case.  We  have  a  large  stock  on  hand  and  a 
large  shipment  on  the  way  from  our  Canadian  Factory  and  can  ship 
all  orders  immediately  upon  receipt. 

JOHN  FORMAN 


ELECTRICAL  SUPPLIES 


708-710  Craig  Street,  MONTREAL 


CANADIAN 

ELECTRICAL  NEWS 


AND 


ENGINEERING  JOURNAL 


Vol.  XIV. 


JULY,  1904 


No.  7. 


MR.  K.  B.  THORNTON. 

Mr.  K.  B.  Thornton,  the  new  president  of  the  Cana- 
dian Electrical  Association,  well  deserves  the  honor 
which  has  been  conferred  upon  him.  He  has  been  an 
active  member  of  the  Association  for  some  years  and 
served  as  its  second  and  first  vice-president  respectively, 
and  his  election  as  its 
chief  executive  officer  is 
decidedly  popular. 

Mr.  Thornton  was  born 
in  June,  1873,  in  the  city 
of  Montreal,  Canada,  but 
owing  to  the  removal  of 
his  family  to  England  in 
1874,  he  was  educated  in 
London,  England.  After 
taking  a  three  years' 
course  in  electrical  and 
mechanical  engineering 
at  the  Central  Institution, 
South  Kensington,  Lon- 
don, Eng.,  he  returned 
to  Canada  in  1893  and 
entered  the  employ  of  the 
Royal  Electric  Company, 
Montreal,  working  in  the 
testing  department  and 
shops  of  that  company. 
In  1895  he  was  trans- 
ferred to  the  electrical 
operating  department  of 
the  Royal  Electric  Com- 
pany, and  from  that  date 
to  the  present  time  he 
has  been  engaged  in  the 
supply  and  distribution  of 

electric  light  and  power  in  the  city  of  Montreal,  being 
now  superintendent  of  the  operating  construction  de- 
partment of  the  Montreal  Light,  Heat  &  Power  Com- 
pany, which  company  has  Ihe  entire  monopoly  for  light 
and  power  in  the  city  of  Montreal  and  surrounding 
municipalities.  He  is  an  Associate  Member  of  the 
American  Institute  of  Electrical  Engineers  and  also  of 
the  Canadian  Society  of  Civil  Engineers. 

Mr.  Thornton  was  last  month  united  in  matrimony 
to  Miss  Grier,  of  Montreal.  The  ceremony  was  per- 
formed by  his  father,  who  came  over  from  England 
especially  to  perform  the  pleasant  function.  The  em- 
ployees of  the  Montreal  Light,  Heat  &  Power  Company 
presented  Mr.  Thornton  with  a  handsome  testimonial 
as  evidence  of  their  good  will  and  respect  on  the  happy 
occasion. 


Mr.  K.  B. 

President  of  the  Canadian 


NEW  TYPE  OF  GAS  ENGINE. 

A  new  type  of  gas  engine,  designed  by  Mr.  Adolf 
Vogt,  has  lately  received  considerable  attention  in 
London.  Only  a  model  has  yet  been  constructed,  but 
with  it  a  horse-power  hour  is  developed  with  16  to  t8 
cubic  feet  of  city  gas,  a  remarkable  record  for  a  motor 

with  a  cylinder  a  trifle 
over  3  inches  in  diameter 
and  less  than  6  inches 
long.  This  cylinder  has 
an  upright  chamber  at 
each  end  containing  air, 
gas  and  exhaust  valves. 
The  cylinder  and  the  low- 
er part  of  each  chamber 
are  filled  with  water.  The 
charge  is  compressed  by 
the  water  in  the  upper 
part  of  the  chamber  and 
on  ignition  the  pressure 
is  immediately  commu- 
nicated through  the  water 
to  the  piston.  There  are 
two  explosions  to  each 
revolution,  so  that  the 
motor  resembles  a  steam 
engine  in  this  respect. 
The  valves  are  mechanic- 
ally actuated  and  there  is 
a  special  device  for  insur- 
ing the  presence  of  the 
proper  amount  of  water 
on  each  side  of  the  piston. 
The  gas  and  air  are  sup- 
plied by  pumps,  and  the 
quality  of  the  mixture 
and  the  degree  of  the  compression  remain  constant. 
The  engine  runs  very  cool  without  water 
jackets,  which  simplifies  the  construction,  the  air  and 
exhaust  valves  are  cooled  by  water  submerging  them 
once  every  stroke,  and  the  gas  valve  is  cooled  by  the 
inflowing  and  expanding  gas.  Whether  a  large  engine 
can  be  operated  on  such  a  system  remains  to  be  demon- 
strated. The  difficulty  of  making  the  water  act  properly 
when  it  is  present  in  the  large  volume  needed  in  an 
engine  of  fair  size  is  certainly  great  enough  to  warrant 
withholdmg  an  opinion  on  the  commercial  value  of  the 
motor  until  experiments  on  a  working  engine  are  made. 


Thornton, 
Electrical  Association. 


The  North  Shore  I'ovver  Company  of  Three  Rivers,  Que.,  are 
adding  to  their  cquipnicnl,  and  by  ist  Soptoniber  next  will  have 
increased  their  capacity  by  1,000  li.p. 
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Annual  Convention  of  the  Canadian  Electrical  Association 


i  I  ^llE  fourteenth   annual  convention 

jmL  I      ot  the  Canadian  Electrical  Associa- 

^^J^^LM  1  tion  was  held  at  the  Royal  Hotel, 
wHp^pH  Hamilton,  Ontario,   on  Wednes- 

^^^^^^  day,  Thursday  and  Friday,  June  15th, 
^^H^^v-  16th  and  17th,  1904. 

■^^^j^^^       At   1 1   o'clock  a.  m.  on  Wednesday, 
/  the  President.  Mr.  J.  J.  Wris^ht, Toronto, 

took  the  chair  and  called  the  meeting-  to  order. 

The  following  persons  were  registered  as  being  in 
attendance  : 

A 

J.  G.  .Arcliibald,  Woodstock,  Ont.,  Supt.  Electric  Light  System. 
C.  H.  .\hhott,  St.  John,  N.R.,  R.  E.  T.  Prinsjle  Co. 
K.  L.  Aitken,  Toronto,   Chiel   E  ngineer  Electrical  Supervision 
Society. 

B 

Henrj-  D.  Bayne,  Montreal,  Canadian  Westinghouse  Co. 

\V.  A.  Bucke,  Toronto,  Canadian  General  Electric  Co. 

K.  G.  Black,  Toronto,  Supt.  Toronto  Electric  Light  Co, 

\V.  W.  Bogart.  Toronto,  R.  E.  T.  Pringle  Co. 

T.  H.  Bibber,  Boston,  Mass.,  American  Circular  Loom  Co. 

Geo.  Black,  lianiilton,  G.N.W.  Telegraph  Co. 

.Acton  l^urrows,  Toronto,  Railway  and  Shipping  World. 

N.  S.  Braden,  Hamilton,  Canadian  Westinghouse  Co. 

H.  >L  Bostwick,  Hamilton,  Canadian  Westinghouse  Co. 

W.  C.  Brown,  Montreal,  Consulting  Engineer. 

E.  B.  Biggar,  Toronto,  Canadian  Engineer. 

E.  J.  Bengough,  Toronto,  Cnadian  Engineer. 

Jas.  Buchanan,  Gait,  Ont.,  Goldie  &  McCulloch  Co. 
T.  Beecroft,  Barrie,  Ont.,  Municipal  Electric  Plant. 
W.       Boys,  Barrie,  Ont.,  Municipal  Electric  Plant. 
T.  H.  Bennett,  Barrie  Ont.,  Municipal  Electric  Plant. 
James  Bannon,  Toronto,   Chief  Engineer  Municipal  and  County 
Building. 

C  — 

J.  W.  Crawford.  Durham,  Ont.,  Mgr.  Durham  Electric  Light  Co. 
.Alfred  Collyer,  Montreal,  Allis-Chalmers  Bullock  Co. 
J.  W.  Campbell,  Toronto,  Canadian  General  E'ectric  Co.  ~ 
C.  H.  Clark,  Boston,  Mass.,  C.  S.  Knowles. 

F.  Chown,  Stratford,  Stratford  Gas  Co. 

J.  A.  Culverwell,  Peterboro,  Ont.,  Central  Ontario  Power  Co. 
V.  B.  Coleman,  Port  Hope,  Ont.,  Port  Hope  Electric  Light  and 

Power  Co. 
E.  Craig,  Niagara  Falls,  Ont. 

J.  W.  Crosby,  Halifax,  Manager  Halifax  Tramway  Co. 
P.  S.  Coate,  Chatham,  Manager  Chatham  Gas  Co. 


A.  A.  Dion,  Ottawa  Electric  Co.,  Ottawa. 
H.  X.  Dignum,  Bowmanville,  Ont. 

A.  T.  Duncan,  St.  Catharines,  Ont.,   Lincoln  Electric  Light  Co. 
Frank  T.  Dryden,  Toronto,  Canadian  Westinghouse  Co. 
W.  H.  Dudley,  Toronto,  Canadian  General  Electric  Co. 
H.  P.  Douglas,  Hamilton,  General  Manager  Otis  Elevator  Co. 
-.Arthur  Doddridge,  Quebec,  Que.,  Superintendent  Quebec  Rail- 
way Light  and  Power  Co. 
Cecil  Doutre,  .Montreal,  John  Forman. 
W.  A.  Duff,  Montreal,  Canadian  Westinghouse  Co. 
J.  M.  Deagle,  Cataract,  Ont.,  Electric  Light  Co. 
Fred  Deagle,  Eugenia  Falls,  Electric  Light  Department. 
E.  W.  Davies,  Toronto,  Electrician. 


H.  O.  Edwards,  Toronto,  Canadian  General  Electric  Co. 
A.  E.  Esling,  Toronto,  R.  E.  T.  Pringle  Co. 

F 

T.  R.  Fulton,  Montreal,  Eugene  Phillips  Electrical  Works 

H.  O.  Fisk,   Peterboro,   Ont.,  Superintendent   Peterboro  Light 

and  Power  Co. 
R.  H.  Eraser,  Toronto,  Gould  Storage  Battery  Co. 
J.  A.  Fletcher,  Montreal,  R.  E.  T.  Pringle  Co. 
Chas.  L.  Farrer,  Lakefield,  Ont.,  Lakefield  Electric  Light  Co. 
W.  H.  Fiske,  Toronto,  Toronto  Railway  Co. 


C.  K.  Green,  Hamilton,  Superintendent  Hamilton,  Grimsby  and 

Beamsville  Railway  Co. 
L.  R.  Grimshaw,  St.  Catharines,  Packard  Electric  Co. 
T.  E.  Gayfer,  Ingersoil  Electric  Light  and  Power  Depaitmenf 


Gordon  J.  Henderson,  Hamilton  Cataract  Power  Co. 

C.  B.  Hunt,  London,  Ont.,  Manager  London  Elecric  Co. 
K.  Hadin,  London,  Eng.,  Fueller-Wenstrom  Co. 

R.  B.  Hamilton,  St.  Catharines,  Ont.,  Mgr.  Packard  Electric  Co. 

D.  S.  Henderson,  Hamilton,  Ont.  ~ 
C.  W.  Henderson,  Montreal,  Canadian  Westinghouse  Co. 


W.  C.  Hawkins,  Hamilton,  Hamilton  Cataract  Power  Co. 
T.  Hilliard,  Ottawa,  Canadian  General  Electric  Co. 
P.  E.  Hart,  Toronto,  Canadian  General  Electric  Co. 
O.  llienian,  Ottawa,  Inland  Revenue  Department. 
G.  W.  Hill.  Toronto,  Canadian  General  Electric  Co. 
G.  U.  G.  Holman.  Levis,  P.Q.,  Levis  County  Railway. 
J.  tlerbert  Hall,  Toronto,  Richmond  Conduit  Co. 
L.  B.  Hastings,  Pittsfield,   Mass.,   Erecting  Engineer  Stanley 
l-;iectric  Manufacturing  Co. 

I 

E.  Irving,  Toronto.  Manager  Sunbeam  Incandescent  Lamp  Co 
W.  J.  Ingram,  Kincardine,  Corporation  Electric  Plant. 

J 

J.  Johnston,  Ottawa,  Public  Works  Department. 


J.  A.  Kammerer,  Toronto,  Hamilton  Cataract  Power  Co. 

John  Knox,  Hamilton. 

John  Knox,  Jr.,  Hamilton. 

S.  T.  Kelley,  Barrie,  Ont.,  Electrician. 

L 

J.  M.  Leamy.  Toronto,  Canadian  Westinghouse  Co. 

T.  D.  Loneragan,  Chateau  Frontenac,  Quebec,  Electrician. 

A.  C.  Larkin,  Toronto,  Babcox  &  Wilcox,  Limited. 

J.  D.  Lachapelle,  Sorel,  Que.,  Electrical  Engineer  R.  &  O. 
Navigation  Co. 

A.  B.  Lambe,  Toronto,  Canadian  General  Electric  Co. 

P.  M.  Lincoln,  Pittsburg,  Pa.,  Westinghouse  Electric  &  Manu- 
facturing Co. 

W.  Langford,  Quebec.  Mechanical  Engineer  Quebec  Railway, 
Light  &  Power  Co. 

M 

C.  H.  Mortimer,  Toronto,  Secretary-Treasurer  Canadian  Electri- 

cal Association. 
A.  McLean,  Montreal,  Que.,  Robb  Engineering  Co. 

E.  B.  Merrill,  Toronto,  Electrical  Engineer. 
—John  Murphy,  Ott  »wa,  Ottawa  Electric  Co. 

H.  W.  McPhie,  Hamilton,  Assistant  Government  Inspector. 
T.  J.  Mullen,  Montreal,  Allis-Chalmers  Bullock,  Limited. 
—D.  H.  M'-D  ■>ugal,  Toronto,  Toronto-Niagara  Power  Co. 

F.  W.  Martin,  St.  Catharines,  Ont.,  The  Martin  Electric  Supply 

and  Contracting  Co. 

D.  W.  McLaren,  Montreal,  J.  C.  McLaren  Belting  Co. 

A.  F.  McBean,  St.  Catharines,  Ont.,  Lincoln  Electric  Light  & 
Power  Co. 

E.  D.  McCormack,  Toronto,  Canadian  General  Electric  Co. 
W.  L.  McFarlane,  Cornwall. 

R.  T.  MacKeen.  Toronto,  Canadian  General  Electric  Co. 

W.  M.  McKay,  Toronto,  Robb  Engineering  Co. 

W.  McCafllery,  Toronto,  Canadian  General  Electric  Co. 

N 

T.  F.  Niven,  Hamilton,  Otis  Elevator  Co. 
H.  G.  Nicholls,  Toronto,  Canadian  General  Electric  Co. 
Frederic  Nicholas,  Toronto,  General  Manager  Canadian  General 
Electric  Co. 


A.  H.  Oestreich,  Waterloo,  Ont..  Electric  Light  &  Power  Plant. 
G.  H.  OIney,  Montreal,  Secretary-Treasurer  Eugene  F.  PhilHpps 
Electrical  Works. 


T.  R.  Price,  Toronto,  Sunbeam  Incandescent  Lamp  Co. 
-"Louis  W.  Pratt,  Brantford,  Brantford  Electric  it  Operating  Co. 
John  Patterson,  Hamilton,  Hamilton  Cataract  Power  Co. 
Simon  Plewes,  Creemore,  Ont. 
G.  F.  Perry.  Toronto,  Canada  Foundry  Co. 
Roderick  J.  Parke,  Toronto,  ConMi'ting  Engineer. 


B.  F.  Reesor,  Lindsay,  Ont.,   Manager  Lindsay  Electric  Light 

&  Power  Co. 

W.  H.  Reesor,  Lindsay.  Ont.,  Lindsay  Light  &  Power  Co. 

C.  B.  Roulet,  New  York,  N.Y.,  O'-born  Flexible  Conductor  Co. 
W.  H.  Reynolds,  Montreal,  Canadian  General  Electric  Co. 

F.  Rose,  Toronto,  Canadian  General  Electric  Co. 
L.  Rosseau,  Montreal,  Crescent  Electric  Co. 

G.  C.  Rough,  Montreal,  Packard  Electric  Co. 

W.  R.  Reynolds,  Mitchell,  Ont.,  Electrician  Municipal  Plant. 

S 

A.  B.  Smith,  Toronto,  G.N.W'.  Telegraph  Co. 
"R.J.  Smith,  Perth,  Ont.,  Superintendent  Canadian  Electric  & 
Water  Power  Co.  ^  Jt>^ 

Edward  F.  Sise,  Montreal,  The  Wire  and  Cable  Co.  ' 
R.  M.  Saxby,  ^^'hitby,  Ont.,  Superintendent  Electric  Light  and 

Water  Department. 
C.  T.  Starr.  Halifax.  N.S.,  Canadian  Westinghouse  Co. 
-R.  A.  Stinson,  Montreal,  Allis-Chalmers-BuUock. 

H.  J.  Surtee.s,  Toronto. 
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A.  H.  Skene,  Bracebridge,  Out.,  Superintendent  Electric  Light 

and  Power  Department. 
F.  C.  Smallpiece,  Peterboro,  Canadian  General  Electric  Co. 
C.  W.  Schiedel,  Waterloo,  Ont.,   Electric  Light  it  Power  Plant. 
W.  R.  Scadding,  Toronto,  Canada  Foundry  Co. 
R.  B.  Smith,  Boston,  M  iss.,  Lombard  Governor  Co. 
Paul  Sise,  Montreal,  Canadian  Weslinghouse  Co. 

T 

J.  P.  Thompson,  Toronto,  Eugene  Phillips  Electrical  Works. 
K.  B.  Thornton,  Montreal,  Montreal  Liglii,  Heat  and  Power  Co. 
Fred  Thomson,  Montreal,  Fr^d  Thomson  &  Co. 

E.  F.  Terman,  Cataract,  Ont.,  Electric  Light  Deparment. 

U 

F.  B.  Utiey,  Gall,  Ont.,  The  Goldie  &  McCulloch  Co. 

W 

J.  J.  Wright,  Toronto,  Manager  Toronto  Electric  Light  Co. 
A.  A.  Wright,  Renfrew,  Ont.,  Renfrew  Light  &  Power  Co. 
A.  E.  Wilson,  Montreal,  John  Forman. 

W.  Williams,  Sarnia,  Ont.,  Manager  Sarnia  Gas  &  Electric  Co. 
J.  M.  Wright,  Montreal,  R.  E.  T.  Pringle  Company. 
W.  V.  Warren,  Toronto,  Allis-Chalmers-Bullock. 
F.  C.  Whatmough,  Stratford,  Ont. 
W.  H.  Wiggs,  Quebec,  Mechanics  Supply  Co. 
R.  R.  Wiley,  St.  Catharines,  Ont.,  Packard  Electiic  Co. 
H.  Webster,  N  rwich.  Electric  Light  Plant. 
John  W.  Walts,  Toronto,  Canadian  General  Electric  Co. 
W.  D.  Wilgar,  Toronto,  Canadian  General  Electric  Co. 
"E.  B.  Walker,  Toionto,  Canadian  General  Electric  Co. 
H.  W.  Weller,  Montreal,  Babcox  &  Wilcox,  Limited. 
A.  M.  Wickers,  Toronto,  Canadian  Casualty  and  Boiler  Inspec- 
tion Co. 

C.  H.  Wright,  Toronto,  Canadian  General  Electric  Co. 
J.  F.  H.  Wyse,  Toronto,  Canadian  Westiiighouse  Co 
A.  Walker,  Bracebridge,  Ont.,  Superintendent  Electric   Light  & 
Power  Department. 

Y 

John  Yiile,  Guelph,  Ont.,  Manager  Guelph  Light  &   Power  Co- 

The  Secretary,  Mr.  C.  H.  Mortimer, read  the  niinutet; 
of  the  last  meeting. 

The  President  :  Gentlemen  of  the  Convention,  be- 
fore proceeding  with  the  orders  of  the  day,  I  would 
like  to  take  this  opportunity,  the  first  I  have  had,  of 
expressing  my  thanks  to  you  for  the  honor  you  have 
done  me  in  electing  me  President  of  the  Association.  I 
imagine  that  at  the  time  of  the  election  you  were  tak- 
ing pretty  long  chances  on  a  President.  All  the  same, 
under  the  circumstances,  I  deeply  appreciate  the  honor 
you  did  me  and  your  rememberance  of  me  at  that  time. 
I  will  now  call  upon  the  Mayor  to  say  a  few  words. 

Mayor  Morden  :  Gentlemen — As  Mayor  of  the  City 
of  Hamilton  I  am  gratified  to  welcome  and  extend  to 
you  the  freedom  of  what,  our  citizens  are  proud  to  be- 
lieve, is  one  of  the  most  progressive  and  prosperou.s 
industrial  and  commercial  centres  of  the  whole  Do- 
minion. Situated  as  we  are.  on  Canad;i's  magnificent 
waterway,  extending  from  the  upper  lakes  to  the  sea- 
board, and  with  the  excellent  facilities  which  we 
possess  in  connection  with  the  two  great  railway  sys- 
tems of  Canada,  the  Grand  Trunk  and  Canadian  Paci- 
fic, along  with  connections  ot  a  direct  sort  with  the 
leading  American  roads,  we  are  rapidly  becoming  a 
very  important  and  large  distributing  point  for  Old  and 
New  Ontario,  the  great  North-west  and  Pacific  coast 
shipments.  As  a  manufacturing  and  coinmercial  cen- 
tre Hamilton  has  no  superior.  Once  Hamilton  was 
known  as  the  ambitious  city,  but  there  is  a  difi'erence 
now.  It  then  had  an  ambition  to  be  great  among  the 
cities  of  Canada  ;  it  now  has  an  ambition  to  be  the 
greatest  of  them  all.  Toward  this  goal  we  have  pro- 
gressed to  such  a  degree  as  to  have  attracted  the  atten- 
tion of  the  manufacturing  world  to  the  great  advan- 
tages which  we  possess,  and  which  already  have  se- 
cured lor  us  some  of  the  largest  manufacturing  indus- 
tries on  the  continent.  The  evidences  of  that  progress 
are  before  you  on  every  side.  Our  population  is 
rapidly  increasing  ;  our  manufacturing  concerns  are 
being  added  to  constantly,  and  to-day  I  am  glad  to  tell 
you  that  more  than  three  hundred  important  industries 
of  different  kinds  are  in  operation  within  our  city 
limits.  As  an  evidence  of  this  I  may  state  that  during 
the  present  year  we  shall  probably  add  fully  5,000 
wage  earners  to  the  thousands  of  our  population  al- 
ready profitably  engaged  in  these  useful  arts.  No  city 
in  the  province  shows  indication  of  having  such  an  era 


of  prosperity  in  industrial  development  as  the  City  ot 
Hamilton.  American  capital  is  being  invested  by  the 
millions  in  the  construction  of  immense  manufacturing 
establishments,  and  we  venture  to  assert  that  in  a  very 
few  years  fully  fifty  per  cent.,  .it  not  more, will  be  added 
to  our  population.  As  I  understand  it,  the  object  of 
this  Association  is  to  organize  so  that  matters  affecting 
the  trade  can  be  discussed  by  an  authoritative  body. 
This,  together  with  careful,  prudent,  business-like 
methods  in  administration,  is  well  calculated  to  raise 
the  standard  of  your  Association  and  compel  admira- 
tion as  well  as  implicit  trust  in  its  resources  and  safety. 
I  trust  that  your  deliberations  here  may  be  characteris- 
tic of  your  surroundings,  progressive  and  harmonious. 
In  conclusion,  I  desire  to  congratulate  your  organiza- 
tion on  the  success  that  has  hitherto  attended  your 
efforts,  and  wish  you  every  prosperity  in  the  future.  I 
regret  your  stay  with  us  is  of  such  short  duration,  but 
we  hope  you  will  carry  away  with  you,  on  leaving  for 
your  respective  homes,  the  most  pleasant  recollections 
of  your  brief  visit  to  Hamilton,  and  that  many  future 
sessions  will  be  held  in  this  city.  (Applause). 

The  President  :  On  behalf  ot  the  Canadian  Electrical 
Association,  I  thank  you  and  the  Council  and  the 
citizens  of  Hamilton  for  the  very  cordial  and  generous 
welcome  you  have  given  us  to  your  city.  It  is  now 
twelve  years  ago  since  the  first  convention  of  this 
Association  was  held  in  Hamilton,  and  amongst  other 
things  that  prompted  us  to  hold  our  convention  in  this 
city  was  the  reputation  for  hospitality  enjoyed  by  your 
citizens.  When  we  came  here  we  were  not  disap- 
pointed, and  I  am  sure  also  that  we  shall  carry  away 
with  us  pleasant  remembrances  of  this  convention. 
I  thank  you  again  for  the  hearty  and  generous  wel- 
come you  have  given  us. 

president's  address. 
To  the  Members  of  the  Canadian  Electrical  Association: 

Gentlemen, — Just  twelve  years  ago  to-day,  the  fifteenth  of 
June,  1892,  the  first  convention  of  the  C  inadian  Electrical 
Association  was  held  in  the  City  of  Hamilton.  It  was  a  modest  lit- 
tle Association  then  and  the  weightiest  matter  that  was  exploited  at 
that  meeting  was  an  attempt  to  determine  the  candle  power  of 
arc  lamps.  Even  the  City  of  Hamilton  was  not  as  large  then  as  it 
has  since  become,  and,  although  at  that  time  recognized  as  the 
Birmingham  of  Canada,  had  not  attained  the  distinction  it  now 
enjoys  as  the  Electric  City  and  one  of  the  first  to  minister  to  the 
needs  of  its  manufacturers  by  transmitting  electric  power  from 
the  reservoir  to  be  found  above  the  Niagara  peninsula.  It  may  be 
said  that  the  interval  which  has  elapsed  between  the  holding  o 
our  first  Convention  in  this  city  and  the  present  time,  cjvers 
practically  the  entire  development  of  long  distance  transmission 
of  electricity.  These  have  been  twelve  .strenuous  years  in  elec- 
trical development  and  what  was  then  a  very  weak  and  puny 
infant  has  grown  into  a  giant  like  Braireus  with  a  lunidred  arms. 

I  shall  not  detain  you  with  any  platitudes  upon  this  remarkable 
progress.  Its  results  are  to  be  seen  upon  every  hand,  on  the 
railroad,  in  the  workshop,  in  the  storehouse,  in  the  dwelling,  anil 
these  results  are  eloquent  realities  that  cannot  fail  to  impress 
themselves  upon  the  most  thoughtless. 

Amjng  the  more  important  matters  that  should  engage  your 
attention,!  think,  should  be  an  eiidorsation  of  the  application  made 
to  the  Minister  of  Inland  Revenue  for  the  better  utilization  of  the 
resources  of  the  Inspection  Bureau  of  the  Government.  The  I^e- 
partment  should  be  made  of  much  more  benefit  to  the  members 
of  this  Association  than  it  now  is.  The  favorable  hearing  ac- 
corded to  the  deputation  which  waited  upon  the  Minister  a  few 
weeks  ago,  was  such  as  to  give  encouragement  that  a  further  ap- 
plication would  secure  to  us  increased  facilities  for  the  protection 
of  our  work,  and  also  legislation  which  would  still  further  protect 
the  companies  engaged  in  electrical  enterprises. 

We  also  have,  I  believe,  a  committee  appointed  to  confer  with 
the  Underwriters.  I  presume  this  committee  was  appointed  prin- 
cipally to  agree  upon  protective  devices  to  be  used  in  the  instal- 
lation of  elecli-ic  appliances  generally,  but  I  think  it  could  do  gooil 
work  if  it  were  to  succeed  in  inducing  the  insur-ttnce  companies  lo 
investigate  thoroughly  the  cause  of  the  many  fires  that  are  con- 
tinually taking  place.  It  has  become  the  fashion  now,  whenever 
there  are  wires  in  a  building,  to  blame  all  fires  upon  the  electric 
wires  where  there  is  no  other  obvious  explanation.  Insurance 
companies  do  not  pay  sufficient  attention  lo  what  may  be  calleil 
the  moral  risk  in  their  business,  and  by  their  reailiness  to  accept 
the  wire  theory,  are  simply  encouraging  the  unscrupulous  lo  take 
advantage  of  them.  The  Chief  of  the  Fire  I")epartmcnl  of  this 
city  has  said  that  60  per  cent,  of  the  fires  lhal  lake  place  areof  in- 
cendi.iry  origin.  I  am  ot  the  opinion  th.il  if  anything  his  estimate  is 
too  low  and  if  the  cause  is,  in  many  cases,  not  absolutely  direct 
arson,  it  is  criminal  carelessness,  not  many  removes  from  il. 
Whether  it  may  be  possible  to  remove  the  prejudice  from  the 
minds  of  the  insurance  men  to  such  an  extent  as  lo  have  them 
recognize  that  their  blind  acceptance  of  tiie  wire  llieory  without 
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iiivostlk»ation  is  simplv  an  encouraijeiiient  to  the  careless  or  friiiid- 
iilent  insiiror,  it  is  ililVK-ull  to  say,  but  at  any  rate  it  is  worthy  of  an 
eflorl  by  this  Association. 

I  am  pleased  to  note  that  the  legislation  which  requires  a  muni- 
cipality to  purchase  at  a  fnir  valuation  the  plant  of  a  company 
with  whom  it  would  otlu-rwise  go  into  competition  still  remains 
upon  the  statute  hooks  of  the  province.  Tliere  appears  to  be  a 
growing  temleucy  on  the  part  o(  the  Municipal  Socialist  to  en- 
deavor to  obtain  the  control  of  what  lliey  please  to  term  public 
utilities,  but  while  this  legislation  remains  in  force  I  do  not  see 
anvihing  for  the  capitalist  to  be  alarmed  at  in  this  passing  whim. 
1  think  it  is  much  to  his  advantage  that  he  lets  the  municipality 
sake  the  risk  of  depreciation  in  an  uncertain  business  while  he 
can  provide  the  funds  for  the  debentures,  the  returns  on  which 
are  absolutely  guaranteed  to  him  by  a  mortgage  on  every  bit  of 
propertN  in  the  immicipality.  lie  gets  his  dividend  without  effort 
and  lets  the  other  party  do  the  necessary  worrying.  What  the  tax- 
payer may  have  to  say  later  is  another  matter.  It  only  requires 
a  tew  more  failures  on  the  part  of  Canadian  municipalities  such  as 
are  now  becoming  manifest,  to  disgust  the  payer  of  taxes  with 
municipal  socialism.  Theoretically  a  municipality  should  be  able 
to  equnl  private  enterprise,  but  practically  it  is  impossible 
In  some  isolated  cases  in  Hngland  it  has  been  accomplished  with 
more  or  less  success,  but  the  difference  in  constitiilion  of  muni- 
cipal bodies  to  be  found  in  England  and  Canada  is  quite  sufficient 
to  account  for  the  impossibility  of  such  results  being  attained  here 
as  we  see  accomplished  on  the  other  side  of  the  water. 

We  have  many  important  and  interesting  matters  to  engage  our 
attention  at  this  convention.  The  Question  Box  inaugurated  at 
the  last  meeting  has,  under  the  able  guidance  of  its  Editor,  Mr. 
Dion  of  Ottawa,  developed  into  an  institution  giving  promise  of 
much  interest  and  usefulness.  There  are  valuable  suggestions 
contained  in  it  that  I  hope  will  receive  the  earnest  attention  of 
the  convention.  Our  time  is  somewhat  limited,  but  if  we  do  our 
best  to  avoid  any  discursive  delays  we  may  hope  to  cover  the 
ground  in  an  efficient  manner.  I  may  mention  as  one  of  the  very 
interesting  subjects  to  be  brought  to  our  attention,  the  address  to 
be  given  this  evening  by  Mr.  Aitken  on  the  Niagara  power 
development.  This  talk  is  to  be  illustrated  by  lantern  views  of 
the  various  works.  I  hope  the  members  will  all  avail  themselves 
of  the  information  to  be  there  gathered,  as  it  will  be  a  useful  pre- 
paration for  the  visit  on  Friday  to  the  actual  scene  of  operations 
and  will  enable  us  to  profit  by  that  visit  in  a  manner  we  perhaps 
could  not  otherwise  do. 

Another  timely  subject  to  be  brought  before  us,  which  will  also 
be  illustrated,  is  the  paper  on  the  Curtis  turbine,  by  Mr.  Small- 
piece.  It  may  be  thought  that  with  the  enormous  development  in 
Canada  of  the  various  water  powers  that  the  subject  of  steam  as 
a  prime  mover  might  be  somewhat  out  of  date.  I  do  not  think  so. 
The  necessity  of  reserve  power  to  supplement  the  transmission  line 
has  been  demonstrated  to  be  a  necessity.  The  peculiar  adaptability 
of  the  turbine  form  of  engine  and  generator  for  this  purpose  in 
many  ways,  as  well  as  its  economic  merit,  stamps  it  without  doubt 
the  engine  of  the  future. 

There  are  many  other  interesting  matters  to  be  discussed  but 
which  I  will  not  refer  to  specially,  as  they  will  be  brought  for- 
ward from  time  to  time  for  your  attention.  I  will  merely  refer 
briefly  to  the  progress  made  by  our  Association  since  the  meet- 
ing I  had  the  honor  of  presiding  over  twelve  years  ago.  Its 
members  then  numbered  about  a  hundred;  we  have  now  on  the 
roll  over  lour  hundred  members.  In  setting  forth  the  objects  of 
the  Association  at  that  time  attention  was  called  to  the  fact  that 
the  large  amount  of  capital  invested  in  electrical  enterprises  had 
not  received  the  return  that  its  investors  had  a  right  to  expert, 
and  that  the  protection  of  that  capital  should,  therefore,  be  one 
of  the  chief  aims  of  the  organization.  I  am  glad  to  say  that  the 
Association  has  been  successful  in  its  aims  and  if  the  protection 
of  the  interests  of  its  members  from  destructive  attacks  that  has 
been  obtained  at  the  hands  of  the  Legislature  of  the  Province  of 
Ontario  had  been  its  sole  accomplishment,  the  existence  of  the 
Association  has  been  more  than  justified.  I  will  say  further,  as 
I  said  then,  that  I  am  anxious  to  see  this  Association,  which 
was  inaugurated  under  such  promising  conditions,  become 
even  a  greater  power  in  the  land.  Under  the  guidance  of  the 
younger  and  more  energetic  of  its  members  it  should  become 
something  more  than  an  ornamental  name.  It  should  attain  to 
sufficient  influence  to  be  referred  to  as  an  arbitrator  whose  de- 
cisions should  be  respected  as  final  and  weighty,  and  its  annual 
gathering  be  looked  forward  to  as  the  leading  event  of  the  year. 

SECRETARY  TREASURER'S  REPORT. 

The  following:  report  was  presented  by  the  secretary, 
Mr.  C.  H.  Mortimer  : 

On  November  26th  last  the  Executive  met  and  closed  up  all 
business  relating  to  the  Toronto  convention  of  1903.  A  cheque 
for  S99.83  was  received  from  the  Local  Committee  in  connection 
with  the  last  convention,  with  the  suggestion  that  the  money  be 
applied  towards  entertainment  expenses  of  this  convention.  The 
Executive  adopted  this  suggestion,  and  by  resolution  expressed 
its  thanks  for  the  money. 

Messrs.  R.  G.  Black  (Convenor),  J.  A.  Kammerer,  K.  B. 
Thornton,  A.  B.  Smith,  the  President  and  the  Secretary  were 
appointed  a  committee  to  procure  papers  tor  this  convention. 

Mr.  A.  A.  Dion  was  appointed  Editor  of  the  Question  Box, and 
the  funds  necessary  to  properly  carry  on  his  work  were  voted. 

Considerable  discussion  took  place  with  regard  to  means 
whereby  the  usefulness  of  the  Association  might  be  increased, 
and  a  number  of  suggestions  were  made  for  this  object.  It  was 
felt  that  the  Question  Box  would  prove  a  valuable  feature,  and 
that  the  correspondence  in  connection  therewith  should  bring  the 


members  into  closer  contact,  and  widen  and  enhance  interest  in 
the  organization. 

At  a  meeting  of  the  Executive  held  on  April  22nd  last,  the 
dates  were  selected  for  the  present  convention,  Messrs.  Gordon 
Henderson  and  J.  A.  Kammerer  being  empowered  to  organize 
a  Local  Committee  to  complete  the  arrangements. 

The  first  volume  of  the  Question  Box  has  been  placed  in  the 
hands  of  the  members  at  this  meeting.  It  embodies  information 
of  much  value  to  the  members  of  the  Association,  and  is  also 
highly  creilitable  to  the  Editor.  A  limited  number  of  copies  of 
this  volume  have  been  given  to  persons  outside  the  Association 
who  contributed  information,  but  only  members  of  the  Association 
in  good  standing  will  receive  copies  of  future  editions. 

The  Association  is  placed  under  deep  obligation  to  the  authors 
of  the  valuable  series  of  papers  to  be  presented  at  this  meeting, 
advance  copies  of  which  have  been  mailed  to  all  the  members. 

The  membership  is  still  increasing,  and  interest  in  the  Associa- 
tion widening.  The  membership  now  stands  at  375  as  compared 
with  344  a  year  ago,  an  increase  during  the  year  of  31. 

The  receipts  and  disbursements  for  the  Association  year  end- 
ing May  31st,  1904,  are  as  follows  : — 

secretary-treasurer's  report  for  year  ending  may  31,  1904. 
receipts. 

Cash  on  hand  June  ist,  1903  $  28  59 

Cash  in  Bank   S80  58 

151  Active  Members'  Fees  at  $3.00    453  00 

32  Associate  Members' Fees  at  $3.00   96  00 

2  Associate  Members'  Fees  at  $2.00   4  00 

Surplus  Funds  in  hands    of  Local  Convention 

Committee,  1903   99  83 

 $1562  00 


DISBURSEMENTS. 


5  ?7 

40 

3 

40 

Exchange  on  Cheques  ;  .  . 

5 

80 

I 

55 

5 

85 

Badges  and  Buttons   

14 

85 

I 

50 

60 

Express  Charges  

45 

Expenses  of  Question  Box — A.  A.  Dion  on  a/c.  . 

50 

00 

Grant  to  Secretary  

'50 

00 

Printing  (including  450  copies  of  Proceedings)  . 

"7 

95 

30 

00 

Grant  to  Legislation  Committee  out  of  As-ocia- 

300 

00 

Paid  assistants  to  Secretary  during  convention. 

and  to  caretaker  of  rcoms  

10 

00 

04 

Cash  in  Bank  

8.7 

61 

 $1562  00 

At  the  afternoon  session  Mr.  E.  B.  Walker,  of 
Toronto,  read  a  paper  on  "  The  Origin  and  Develop- 
ment of  Storage  Batteries,"  which  will  be  found  on  Page 
132.  He  stated  that  the  battery  companies  supply  their 
own  electrolyte,  which  is  very  carefully  tested  ;  hence, 
in  his  paper,  he  had  emphasized  the  necessity  of  purity 
ot  water  more  than  that  of  acid,  because  the  former  is 
more  in  the  hands  of  the  user. 

Mr.  Frederic  NichoUs  extended  an  invitation  to  the 
members  of  the  association  to  visit  the  new  storage 
battery  plant  which  had  recently  been  installed  by  the 
Toronto  Railway  Company. 

A  paper  on  "  A.C.  vs.  D.C.  Arc  Systems  "  was  read 
by  Mr.  W.  L.  McFarlane,  of  Cornwall,  and  elicited 
considerable  discussion.  It  will  be  found  elsewhere  in 
this  issue.  On  being  questioned  as  to  the  cost  of 
power  being  $15  per  horse  power  tor  24  hours'  service, 
Mr.  McFarlane  said  that  the  price  fixed  by  his  paper 
was  an  arbitrary  figure  and  might  just  as  well  have 
been  $5  or  $100  as  $15. 

Mr.  J.  A.  Culverwell  read  a  telegram  from  the  mayor 
of  Peterboro  inviting  the  association  to  hold  its  next 
convention  at  Peterboro  in  1905. 

The  "  Question  Box,"  which  was  very  ably  edited 
by  Mr.  A.  A.  Dion,  was  next  considered.  The  many 
interesting  questions  brought  up  aroused  considerable 
discu<!.sion,  and  a  hearty  vote  of  thanks  was  unani- 
mously tendered  to  Mr.  Dion  for  his  efficient  services. 
The  published  volume  of  questions  and  answers  was 
distributed  to  the  members. 

Two  papers  were  read  at  the  evening  session,  one  on 
"  The  Curtis  Steam  Turbine,"  by  Mr.  Frank  C.  Small- 
piece,  Toronto,  and  the  other  on  "The  Niagara  Power 
Development,"  by  Mr.  K.  L.  .Vitken,  Toronto.  Both 
papers  were  illustrated  with  stereopticon  views  and 
were  much  appreciated. 
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On  Thursday  afternoon  Mr.  R.  J.  Parke,  E.  E., 
Toronto,  read  a  paper  on  "Aluminum  Wire  as  a  Con- 
ductor." It  appears  in  elaborated  form  on  another 
page.  A  paper  by  Mr.  George  Johnston,  Dominion 
Statistician,  Ottawa,  on  "Statistics  of  Electrical  Pro- 
gress in  Canada,"  was  taken  as  read,  and  Mr.  Paul  M. 
Lincoln,  of  Pittsburg,  was  asked  to  read  his  paper  on 
"Heavy  Electric  Traction  by  Alternating  Currents." 
This  paper  created  a  very  lively  discussion  and  much 
valuable  information  was  obtained  by  the  members. 
In  reply  to  questions  Mr.  Lincoln  said  that  any  method 
of  regulating  voltage  would  regulate  speed.  The 
rheostat  method  might  be  used  as  well  as  a  number  of 
other  methods,  such  as  bringing  loops  out  of  the 
transformer  and  attaching  the  motor  to  diflferent 
loops.  He  proposed  putting  on  each  car  an  induction 
regulator  connected  between  the  motors  and  the  trans- 
former, so  that  by  moving  the  primary  of  the  regulator 
through  an  arc  of  180  deg. ,  its  voltage  might  be  added 
to  or  taken  from  the  transformer.  The  single-phase 
system  had  not  yet  been  put  into  actual  service,  except 
on  what  might  be  called  an  experimental  line  in  East 
Pittsburg.  The  high  voltage  trolley  was  coming,  but 
he  did  not  think  it  wise  to  jump  from  500  volts  to 
10,000  volts.  He  recommended  1,000  or  2,000  volts 
at  present.  But  on  heavy  railway  lines  higher  voltage 
should  be  used.  The  trolley  voltage  for  practically  all 
the  lines  they  have  sold  is  1,000  volts.  Step-down 
stations  are  provided  on  the  line  at  intervals  of  five  or 
seven  miles.  There  is  no  feeder  on  the  lines,  nothing 
but  the  trolley. 

Mr.  C.B.  Hunt  reported  for  the  Legislation  Committee 
that  no  fighting  had  been  necessary  during  the  past 
year,  but  that  it  would  still  be  necessary  to  watch  the 
existing  law,  which  will  sooner  or  later  be  attacked  by 
a  growing  agitation  for  municipal  ownership. 

After  deciding  to  hold  the  next  convention  in  Mon- 
treal, the  following  committees  were  appointed  for  the 
ensuing  year,  with  power  to  add  to    their  number  : 

Committee  on  Statistics — A.  A.  Dion,  R.  T.  McKean, 
R.  G.  Black,  James  Robertson. 

Committee  to  Confer  with  Underwriters — J.J.  Wright, 
W.  C.  Hawkins,  Ed.  A.  Evans,  A.  A.  Dion,  W.  McLea 
Walbank. 

Legislation  for  Ontario^ — Charles  B.  Hunt,  A.  A. 
Wright,  B.  F.  Reesor,  J.  J.  Wright,  R.  O.  McCuUoch, 
Gordon  J.  Henderson. 

Legislation  tor  Quebec — A.  Sangster,  G.  U.  G.  Hol- 
man,  Ed.  A.  Evans,  K.  B.  Thornton,  with  power  to 
add  to  their  number. 

The  election  of  officers  resulted  as  follows  :  Pres'- 
denr,  K.  B  Thornton,  Montreal  ;  ist  vice-president, 
A.  A.  Wright,  M.  P.,  Renfrew  ;  2nd  vice-president, R. 
G.  Black,  Toronto  ;  secretary-treasurer,  C.  H.  Mor- 
timer, Toronto  ;  executive  committee,  A.  B.  Smith, 
Toronto  ;  A.  A.  Dion,  Ottawa  ;  B.  F.  Reesor,  Lind- 
say ;  J.  A.  Kammerer,  Toronto  ;  Gordon  J.  Hender- 
son, Hamilton  ;  C.  B.  Hunt,  London  ;  F.  Thompson, 
Montreal  ;  J.  J.  Wright,  Toronto  ;  John  Murphy,  Ot- 
tawa ;  A.  E.  Evans,  Quebec. 

Votes  of  thanks  werq  tendered  to  the  different  com- 
panies and  persons  wh6  had  contributed  to  the  success 
of  the  meeting,  which  concluded  the  business  sessions 
of  the  convention. 

SOCIAL  lEATURES. 

Thursday  forenoon  was  spent  by  the  delegates  in 
visiting  points  of  interest  in  Hamilton.  The  splendid 
Victoria  avenue  sub-station  of  the  Hamilton  Cataract 
Power,  Light  and  Traction  Company,  the  immense 
works  under  way  tor  the  Canadian  Westinghouse  Com- 
pany, and  the  new  plant  of  the  International  Harvester 
Company  were  inspected. 

The  customary  banquet  was  held  at  the  Hotel  Royal 
on  Thursday  evening,  about  150  being  present.  Mr. 
J.  J.  Wright  presided.  The  toasts  included:  "The 
Country  We  Live  In,"  responded  to  by  Hon.  Dr.  Mon- 
tague ;  "  The  City  Corporation,"  by  Mayor  Morden  ; 
"The  Electrical  Industries,"  by  Mr.  Paul  M.  Lincoln  ; 
"Our  Guests,"  by  Mr.  John  Knox  ;   "  Our  Associa- 


tion," by  Mr.  A.  A.  Dion  ;  "  Hamilton,  the  Electric 
City,"  by  Hon.  J.  M.  Gibson. 

Through  the  courtesy  of  the  Canadian  Westinghouse 
Company,  the  delegates  witnessed  a  vaudeville  show 
on  Wednesday  evening,  the  announcement  of  which  is 
reproduced  below  : 

Oycz!  Oycz!  Oyez! 

Learn  Ye! 


all  nifiiibers  ut  ye  Cana- 
dian Electrical  Associa- 
tion assembled  at  Hamil- 
ton this  month  of  June 
<jne  tliousanJ  nine  hun- 
dred and  four. 


That 

on  ye  evenini:^  ot  Wed- 
nesday ye  fifteenth  of  ye 
month  there  will  be  gathered  together  at  ye 

STJiR  THE  JIT  RE 

MERRICK  STJjEET.  HAMILTON 

a  company  <jf  noble  and  distinguished  Thespians  who  will  cater 
to  your  need  for  relaxation  after  ye  arduous  labours  of  ye  day 

^nd  to  which  gathering  ye  are  all  bidden 

Brought  together  after  careful  search  and  at  enormous  expense. 
Iresh  from  their  recent  triumphs  before  all  ye  Crow-ued  Heads  of 
Europe  and  America,  these  artists  who  stand  at  ye  top  of  ye  noble 
Profession  of  Dramatic  Art-Actors  and  Actresses,  old  men,  young 
men.  and  girls  that  are  not  men  at  all,  the^  will  to-night  appear 
together  for  ye  first  and  last  time  on  this  or  any  other  stage.  Fun 
makers  whose  freaks  foUies  and  fancies  make  folks  fall  off  their 
seats,  make  gloom  grin,  gladness  even  more  glorious  and  ye 
weary  ones  of  this  world  brighter,  better  and  refreshed  with 
recreations  revelry.  Come  one  come  all  bring  your  buttons,  get 
your  tags,  and  when  in  doubt  consult  ye  number  thirteen. 

Admission  assured  to  all  ye  members  on  presentation  of 
buttons.  Tickets  for  friends  may  be  obtauifd  IVfim  ye 
number  thirteen  or  any  Westinghouse  henchman. 

Curtain  rises  at  ye  ninth  hour. 
Star  Theatre,  Hamilton 

Wednesday,  June  fifteenth. 

Friday  was  devoted  to  a  trip  to  DeCew  Falls  and 
Niagara  Falls.  After  inspecting  the  power  house  at 
the  former  place  a  luncheon,  provided  by  the  Hamilton 
Cataract  Power  Company,  was  partaken  of.  The  i.2i 
train  from  St.  Catharines  carried  the  party  to  Niagara 
Falls,  where  a  couple  of  hours  were  spent  in  looking 
over  the  power  plants. 

To  many  the  magnitude  of  the  development  on  the 
Canadian  side  was  a  great  surprise,  not ivithstanding 
the  lucid  description  given  by  Mr.  Ailken  on  Wednes- 
day evening. 

NOTES. 

The  Canadian  Westinghouse  Company  and  the  Cana- 
dian General  Electric  Company  had  attractive  exhib- 
its ot  electrical  apparatus  in  rooms  adjacent  to  the  con- 
vention hall. 

A  souvenir  in  the  form  of  a  pencil  was  distributed 
to  the  delegates  by  the  Sunbeam  Incandescent  Lamp 
Company,  of  Toronto. 

A  daily  programme  was  handed  to  the  delegates  by 
the  Allis-Chamlers-Bullock  Company,  of  Montreal  and 
Toronto.  By  means  of  the  register  contained  therein 
and  the  numbered  buttons  worn  any  delegate  could  be 
identified. 


INSULATING  COMPOSITION. 

A  composition  suitable  for  electric  or  heat  insulating 
purposes  is  made,  accoring  to  a  Danish  invention, from 
cork  dust,  cork  waste,  peat  dust,  small  peat  or  similar 
materials,  by  saturating  the  same  with  water  glass, 
pouring  the  resulting  mass  into  moulds  to  set,  and  then 
hardening  it  by  boiling  in  a  solution  of  chloride.  The 
hardened  mass  is  preferably  washed  or  rin.sed  with 
water  to  remove  all  traces  of  chloride  of  lime. 
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The    annual     meeting'    of  this 
Electrical  Association  Association    held  last  month  in 

Hamilton  was  marked  by  a  good 
attendance  and  much  interest  on  the  part  of  the  mem- 
bers in  the  proceedings.  The  social  features  instead  of 
being  distributed,  as  in  former  years,  were  largely  con- 
centrated, thus  aflFording  more  time  for  the  more  im- 
portant business  ot  the  convention.  It  is  becoining 
more  clearly  realized  every  year  that  the  principal  ob- 
ject of  these  meetings  should  be  the  consideration  of 
important  questions  relating  to  the  development  of  the 
various  branches  of  the  electrical  industry,  by  which 
much  valuable  information  is  imparted.  In  pursuance 
of  this  idea,  the  social  features  were  properly  given  a 
subordinate  place  in  the  programme.  The  papers  pre- 
sented covered  a  variety  of  interesting  subjects  and  were 
of  high  order  of  merit.  It  was  found  necessary  to  hold  an 
evening  session  in  order  to  accomplish  the  work  laid 
out  in  the  programme.  At  this  session  a  lantern  pro- 
jector was  employed  to  illustrate  the  papers  by  Messrs. 
Aitken  and  Smallpiece.  These  illustrations  added  ma- 
terially to  the  interest,  and  in  the  case  of  Mr.  Aitken's 
paper,  gave  the  members  an  excellent  idea  of  the  great 
works  under  construction  at  Niagara  Falls  by  the  Tor- 
onto and  Niagara  Power  Company  to  which  a  visit  was 
made  on  the  lastday  of  the  convention.  Muchinterestwas 
manifested  in  the  Question  Box  presented  to  the  mem- 
bers for  the  first  time  in  pamphlet  form  at  this  con- 
vention, and  appreciation  was  expressed  of  the  excel- 
lent work  performed  by  the  editor,  Mr.  A.  A.  Dion. 
The  visit  on  the  last  day  of  the  convention  to  the 
power  development  works  of  the  Hamilton  Cataract 
Power,  Light  &  Traction  Company  at  DeCew  Falls, 
and  to  the  great  works  of  the  various  power  develop- 
ment companies  at  Niagara  Falls,  was  an  event  full  of 
interest  and  one  which  will  be  long  remembered  by  those 
who  participated.  The  members  are  indebted  to  the 
Committee  in  charge  of  the  local  arrangements  for  this 
most  interesting  and  enjoyable  trip,  as  well  as  for  the 
very  complete  arrangements  made  for  their  entertain- 
ment and  comfort  throughout  the  convention.  It  is 
gratifying  to  note  that  the  membership  of  the  Associ- 
ation shows  a  farther  substantial  increase,  and  now 
stands  at  about  400.  At  the  time  of  the  first  Conven- 
tion held  in  Hamilton  thirteen  years  ago  it  numbered 
only  about  25.  Mr.  J.  ).  Wright,  who  presided  at  the 
first  convention,  had  also  the  privilege  of  occupying 
the  chair  at  this  meeting  and  received  the  cong-ratula- 
tions  of  the  members  on  his  complete  restoration  to 
health. 


CANADLA.N  AGENTS  WANTED. 

The  attention  of  Canadian  supply  firms  is  called  to 
the  list  of  British  exporters  published  in  this  number 
who  are  desirous  of  securing  reliable  agents  to  place 
their  goods  on  the  Canadian  market.  Any  of  our 
readers  who  may  wish  to  secure  good  agencies,  would 
do  well  to  refer  to  this  list  and  communicate  at  once 
with  the  firms  whose  names  and  addresses  we 
publish. 


The  efficacy  of  lightning  arresters  is  questioned  in  a 
report  of  a  committee  of  the  Berlin  Electrical  Society. 
In  forty-one  cases  accidents  occurred  with  all  known 
systems  of  lightning'  arresters  in  use,  and  in  one  case 
four  different  systems  of  arresters  were  used  simul- 
taneously. However,  experience  seetns  to  show,  it  is 
stated,  that  it  is  desirable  to  insulate  the  iron  frames 
of  the  machines  and  apparatus  from  the  earth. 
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A.  C.  vs.  D.  C.  ARC  SYSTEMS.* 

By  W  L  Mc  Far  lank. 

For  rca.sons  apart  from  arc  lighting,  the  tendency  at  pre- 
sent in  equipping  electric  power  stations  is  towards  the 
installation  of  A.  C.  generators  of  large  capacity.  The 
source  of  power  may  be  water  or  steain,  or  a  combina- 
tion of  both.  Having  regard  to  this  established  tendency 
we  will  consider  the  bearing  of  the  arc  system  on  it  and 
the  relative  costs  and  advantages  of  the  different  systems. 

.ARRANGEMENTS  AVAILABLE    FROM  TU  E  DIFFERENT  SOURCES 
OF  POWER. 

If  water  power  is  used,  and  the  frequency  of  the  system, 
is  between  40  and  125  cycles,  the  arc  lighting  will  prob- 
ably be  done  eitlier  by  arc  dynamos  driven  by  A.  C.  mo- 
tors of  the  synchronous  or  induction  type,  or  by  trans- 
formers operating  A.  C.  arc  lamps.  If  the  frecjuency  in 
use  is  lower  than  40  cycles,  the  transformer  and  A.  C.  arc 
lamp  arrangement  will  only  be  practical  through  the 
medium  of  Ireqncncy  changeis.  bliouid  engines  be  the 
prime  movers,  A.  C.  transformers  and  arc  lamps  may  be 
used,  or  arc  dynamos  may  be  driven  direct  from  an  engine 
or  by  motors. 

When,  as  is  often  the  case,  a  combination  of  engines  and 
water  power  has  to  be  used,  A.  C.  transformers  and 
lamps,  or  motor  driven  are  dynamos  are  possible  as  in 
the  other  two  cases,  there  being  also  the  arrangement 
where  the  arc  dynamos  are  operated  from  line  shafting  to 
which  are  connected  both  an  A.  C.  motor  and  an  engine. 
By  means  of  suitable  clutches  or  quills,  either  the  motor 
or  tlie  engine  can  be  used  to  supply  the  necessary  power 
to  the  shafting.  When  mentioning  here  the  A.  C.  trans- 
formers and  arc  lamps,  the  series  alternating  enclosed  arc 
lamp  system  operating  from  constant  current  transform- 
ers is  meant.  Multiple  constant  potential  are  lamps,  of 
both  the  open  and  enclosed  type,  are  extensively  used  for 
inside  lighting,  and  occasionally  lor  outside  street  lighting, 
but  only  when  there  is  some  special  reason  for  so  doing. 
In  the  case  of  the  U.  C.  arc  system,  we  have  to  consider 
the  open  and  enclosed  lamp,  and  the  small  arc  dynamo 
and  its  larger  and  more  modern  rival.  Generally  speak- 
ing, there  are  four  systems  of  series  arc  lighting  at  pre- 
sent in  use,  namely:  — 

1st.  The  small  arc  dynamo  supplying  about  50  open 
lamps  at  9.6  or  6.6  amperes. 

2nd.  The  larger  and  more  modern  arc  dynamo  supplying 
as  many  as  175  open  lamp>i  in  series,  or,  by  the  multi- 
circuit arrangement. 

3rd.  Large  arc  dynamos  wound  for  6.6  amperes  for  sup- 
[jlying  current  to  enclosed  lamps. 

4th.  Transformers  to  which  are  connected  circuits  having 
as  many  as  100  constant  current  series  alternating  en- 
closed arc  lamps. 

Whichever  one  of  these  systems  of  arc  lighting  is  in  use 
in  a  station,  in  all  proliability  only  a  small  portion  of 
the  total  energy  generated  is  , delivered  to  the  arc  system, 
the  larger  por{ion  being  taken  care  of  by  comparatively 
large  A.  C.  generators  arranged  with  the  object  of  keep- 
ing operating,  maintenance,  and  all  other  costs  at  a  mini- 
mum. Under  these  circumstances  we  will  consider  the 
four  dilferent  systems  of  arc  lighting  mentioned,  assum- 
ing, for  the  sake  of  simplicity,  an  arc  e(iuipment  of  500- 
4S0  watt  lamps,  in  a  station  of  3,000  K.  W.  capacity. 
Kor  the  same  reason,  and  owing  to  the  great  difference 
of  opinion  on  the  subject,  the  induction  motor  will  be 
considered  instead  of  the  synchronous  motor;  the  former, 
while  having  a  poorer  povwr  factor,  will  be  less  affected  by 
trouble  on  the  system,  besides  requiring  a  much  simpler 
means  ol  control  and  less  experienced  attendants  than  the 
synchronoi's  moloi-. 

SM\LI,  DVMAMOS  OF  ABOUT  50  LICiHTS  CAPACri\-. 

For  lllis  class  of  service,  about  eleven  arc  dynamos 
with  the  necessary  shafting  and  belting,  and  an  engine  or 
motors  to  drive  them  will  be  required,  and  owing  to  tlie 
space  occupied,  a  special  deiiartmcnt,  or  perhaps  a  special 
station,  will  require  to  be  devoted  to  it,  thus  incut  ring 
special  expenses  which  can  only  be  determined  for  iiulivi- 
dual  cases.  However,  three  men  at  least  will  be  recptired 
tor  operating,  and  as  the  efficiency  of  this  svstem  will  he 
about  54  per  cent.,  the  ])ower  recpiired,  will  be  apjjroxi- 
mately  600  II. I'.  The  conditions  of  operating  necessary  for 
an  arc  ])lant  of  this  kind  are  too  well  known  to  retpiiie 
their  being  mentioned  in  detail  here. 

Table  M(j.  I  is  intended  to  show  the  comparative  annual 
station  costs  when  small  arc  dynamos  are  oi)crated  under 
the  different  conditions  of  motive  power,  nainely:  — Water 
power  with  60  or  25  cycle  motors  ;  steam  power  using  an 
engine  direct,  or  motors  oljtaining  current  from  large  A 
C.  units;  and  water  ])ovver  with  steam  reserve  employing 
a  coiiil)inalion  of  engines  and  motors.  In  the  extreme 
right-iiaud  colnmu  of  tills  table,  the  heading  is  "25  cycle 
motors  driving  siiafting,  the  reserve  steam  power  l)eing 
obtained  through  frequency  changers."  No  portion  ')f  the 
cost  of  these  freciueiicy  changers  has  Ijcen  charged  to  tlie 
are  installation,  as  doubtless  frequency  changers  will  have 
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been  installed  for  the  incandescent  service,  and  in  the 
event  of  the  60  cycle  steam  reserve  being  required,  these 
frequency  changers  will  be  available  for  use  in  connection 
with  the  motors  driving  the  arc  apparatus,  changing  tlie 
60  cycle  steam  power  to  25  cycles  for  the  motors. 


TABLE  No.  I. 

Showing  Comparative  Approximate  Annual  Station 
Costs,  Using  Small  Arc  Dynamos. 
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LARGE  DYNAMOS  OF  ABOUT  1 25  LIGHTS  CAPACITY. 

We  will  here  consider  large  arc  dynamos  of  both  the  9.6 
and  6.6  ampere  type,  as  they  rank  about  the  same  as 
regards  their  convenience  in  the  station,  and  should  it  be 
desired  to  change  the  current  of  the  former,  they  can  be 
rewound  for  approximately  25  per  cent,  of  their  original 
cost.  Owing  to  their  compactness  and  cleanliness,  it  may 
not  be  necessary  to  isolate  these  arc  machines  whether 
engine  or  motor  driven.  About  five  dynamos  will  be 
required,  which,  .if  motor  driven,  can  l)c  connected  direct, 
two  to  each  motor,  while  if  engine,  or  engine  and  motor 
driven,  it  will  probably  be  necessary  to  employ  shafting 
which,  while  occupying  considerably  more  space,  can  like- 
ly be  accommodated  in  the  main  staticMi.  If  this  arrange- 
ment is  adopted,  it  is  likely  that  the  engineer  on  duty  will 
l)e  sufHcient  to  attend  to  {he  engine  which  might  be  driv- 
ing the  are  dynamos,  and  under  most  conditions  it  will 
not  lie  necessary  to  employ  additional  dynamo  attendants, 
although  the  men  called  upon  to  attend  the  arc  dynamos 
will  have  to  be  more  intelligent  than  would  otherwise  be 
necessary,  and  owing  to  the  increased  work  an  extra 
cleaner  will  have  to  be  provided.  Most  modern  plants 
oi)erating  twenty-four  hours  jier  day,  work  their  operatois 
on  eight-hour  shifts,  having  them  change  shifts  fortnight- 
ly, and  as  arc  dynamos  often  have  individual  and  variable 
peculiarities  in  their  operation,  this  continual  changing  of 
oijcrators  often  results  in  more  or  less  deterioration  in  the 
service  ;  this  is  reduced  to  a  ininimum,  however,  by 
employing  a  high  class  of  oi^erators.  Kor  the  keeping  of 
these  dynamos  in  first-class  condition,  about  half  the  time 
of  a  iiist-class  attendant  is  required  during  the  daytime, 
this  work  should  always  be  done  by  tlic  same  man. 

The  type  of  arc  dynamo  which  allows  of  the  use  ol 
either  the  straight  series  or  the  multi-circuit  arrangement 
of  circuits  is  a  decided  advantage  in  allowing  of  the  use 
of  large  dynamos  without  the  necessity  of  increasing  the 
IC.  M.  F.,'  and,  to  a  great  extent,  the  insulation  of  the 
circuits.  It  has  been  found,  however,  that  the  circuits 
have  to  be  kept  in  much  better  repair  when  the  nmlti- 
eircuit  arrangement  is  in  use  than  is  necessary  when  using 
small  dynamos,  because  if  any  grounds,  or  leakage,  occur 
between  any  of  the  circuits  operated  by  means  of  the  first 
mentioned  arrangement,  it  has  a  tendency  to  siiort-circuit 
sections  of  the  armature,  and  act  on  the  cumtnutator  caus- 
ing flashing,  to  an  extent  which  very  materially  affects 
the  operation,  n'fiHuig  it  necessary  at  times  to  separate 
the  circuits. 
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IiitcrniUtcnt  trouble  of  this  nature  is  particularly  annoy- 
ing, anil  the  linemen  finil  it  very  hard  to  h)cate.  In  one 
place,  where  considerable  trouble  of  this  nature  was  experi- 
enced, the  cause  was  found  to  be  due,  to  a  great  extent, 
to  the  use  of  lihn  cut-outs,  having  wooden  mountings, 
enclosed  in  iron  cases.  In  the  ])lace  referred  to,  the  condi- 
tions are  such  that  it  is  very  liard  to  maintain  the  cir- 
cuits in  perfect  condition,  and  while  the  best  of  attend- 
ants are  i)rovided,  and  these  dynamos  have  been  in  service 
for  more  than  two  years,  to  this  day  there  is  not  as  good 
service  obtained  from  them  as  was  obtained  from  the 
smaller  machines.  This  is  not  intended  as  a  reflection  on 
large  arc  dynamos,  as,  of  course,  the  remedy  for  the 
tnniblc  above  mentioned,  is  to  look  after  the  circuits  ; 
but  very  often  this  is  not  appreciated,  especially  if  the 
line  troul)le  men  have  been  educated  on  the  old  system. 

The  power  reiiuired  where  large  arc  dynamos  are  used 
varies  from  397  to  427  11.1'.,  and  the  efficiency  is  from  75 
per  cent,  to  Si  per  cent.,  depending  on  whether  direct  con- 
nccled  sets,  motors  and  shafting,  or  engines  and  shafting 
are  in  use. 

Table  No.  2  gives  the  approximate  annual  station  costs 
when  large  arc  dynamos  arc  used  under  the  different  con- 

TABLE  No.  2. 
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ditions  mentioned.  A  comparison  of  tables  numbers  one 
and  two  shows  a  saving  of  only  about  one  dollar  per 
lamp  in  favor  of  the  large  dynamos,  but,  we  must  remem- 
ber the  t.avmg  in  floor  space,  and  that  we  have  not  yet 
taken  into  account  the  lamps  themselves,  also  that  there 
is  a  saving  in  power  of  about  175  H.P. 

SERIES  A.  C.  ARC  LAMP  TR ANSFORMKKS. 

It  is  not  absolutely  necessary  to  use  transformers  for 
the  operation  of  series  A.  C.  lamps,  as  circuits  of  25  and 
50  lamps  after  passing  through  regulators  could  be  con- 
netted  direct  to  the  station  busbars,  the  E.  M.  F.  of  which 
would  rei]uire  to  be  2,000  and  4,000  volts  respectively,  and 
while  this  arrangement  would  give  an  increased  jiowcr 
factor,  and  might  give  fairly  good  results  when  used  in 
small  plants  having  but  one  or  two  circuits,  it  should  not 
be  used  in  a  plant  of  500  arc  lamps  such  as  we  are  con- 
sidering, for  the  reason  that  any  defects  in  the  arc  cir- 
cuits would  affect  the  remainder  of  the  system. 

When  using  transformers,  whether  these  sliould  be  ar- 
ranged to  supply  circuits  of  25,  50,  75  or  100  or  more  arc 
lamps  would  dejjend  on  conditions  which  usually  have  to 
be  considered  before  determining  the  E.  M.  F.  most  suit- 
able for  use  on  any  circuit.  The  higher  the  K.  M.  F.,  the 
better  must  be  the  insulation  of  the  equipment  generally, 
and  in  the  event  of  a  break  down  a  larger  number  of 
lamps  are  affected.  As  the  insulation  and  general  lay  out 
of  the  arc  equipment  of  most  of  the  existing  plants  has 


been  arranged  for  circuits  of  about  50  lamps,  and  as  this 
represents  in  the  case  of  enclosed  lamps  an  E.  M.  F.  of 
4,000  volts,  an  amount  which,  with  the  exception  of  a  few 
minor  details,  is  within  the  safety  limits  of  the  existing 
construction,  it  wc)uld  seem  that  in  adopting  the  A.  C 
system,  circuits  of  about  50  lamps  or  4,000  volts  should 
be  rcconuucndcd.  If  circuits  of  50  lamps  are  used,  the 
space  necessary  for  the  installation  of  the  transformer:; 
will  be  about  325  square  feet.  With  the  object  of  reducing 
the  length  of  the  circuits,  some  of  these  transformers  might 
be  located  in  possibly  existing  sub-stations,  but  this  would 
result  in  increasing  the  operating  expenses,  and  the  cost 
of  switchboards,  therefore  the  locating  of  the  complete  arc 
system  in  the  main  station  would  most  likely  be  advis- 
able. The  switch-board,  preferably  of  the  universal  type, 
should  be  fitted  with  an  ammeter,  fuses,  incandescent 
pilot  lamp,  and  switch  for  each  circuit,  and  if,  as  is  like- 
ly the  case,  the  main  system  is  polyphase,  the  circuit 
switches  should  be  suitable  for  connecting  the  circuits 
v.hicli  ttiey  control  to  any  of  the  different  phases,  this 
having  been  found  a  very  convenient  means  of  Halaricing 
the  load  on  the  system.  A  testing  panel  should  also  be 
part  of  this  switch-board,  being  fitted  with  a  volt,  am- 
pere, and  watt  meter  for  obtaining  power  factors,  etc., 
and  for  checking  ammeters  on  the  circuits.  This  panel 
should  have  a  ground  detector,  as  well  as  a  transformer 
or  other  suitable  means  of  obtaining  about  300  volts  to 
be  used  for  testing  the  circuits  during  the  daytime, 
and  for  supplying  current  to  assist  in  the  closing  of  open 
circuits  during  night  or  day.  This  arrangement  reduces 
the  danger  to  linemen,  who  work  with  only  300 
volts  on  the  defective  circuit,  testing  from  place  to 
place  with  a  lamp  which  they  use  as  they  form- 
erly did  the  wire  jumper.  This  arrangement  of  test- 
ing is,  of  course,  not  possible  where  shunt  lamps  arc 
in  use  as  in  this  type  the  carbons  remain  apart.  For 
the  system  of  500  lamps  under  consideration,  eleven  50 
lamp  transformers  should  be  installed,  one  of  these  being 
used  as  a  spare.  If  suitable  taps  are  brought  out  from  the 
winding    of    the    transformers,    a    variable    ratio    may  be 


TABLE  No.  3. 

Showing   Comparative   Approximate  Annua::,  Station 
Costs,  Using  Constant  Current  Transformurs. 


Items  of  Cost. 

Water  Power 

Steam 
power 

Water  Power 
Using  Steam 
Reservr. 

Account. 

Sub-Account. 

60 
Cycles. 

25 
Cycles. 

60 
Cycles. 

60 
Cycles. 

25 
Cycles. 

Construction 

Maintenance 
Operation  . . 

Switchboard   

$ 

6600 
1500 

f 

6600 
1500 

S 

6600 
1.500 

$ 

6600 
1500 

$ 

6600 
I50tl 

8100 

810c 

8100 

8100 

8100 

Inter't  and  Deprec't'n 

1215 

'"iso 

1215 
""156 

1215 
"lob 

1215 

""'iso 

""56 

1215 

"iso 
""m 

50 

50 

50 

GRAND  TOTAI,... 

1415  [    14 '5 

1415 

1415 

1415 

obtained,  allowing  for  the  number  of  lamps  on  the  circuit 
being  a  few  more  or  less  than  50  without  the  power  factor 
being  changed  to  any  extent. 

Constant  current  transformers  having  movable  primary 
or  secondary  coils  are  much  more  compact  and  neater 
than  the  constant  potential  transformers  used  in  con- 
junction with  an  inductive  regulator,  and  the  former  mav 
have  the  advantage  of  the  multi-circuit  arrangement,  but 
this  necessitates  double  the  number  of  circuits  being 
brought  back  to  the  station,  which  is  practically  the  same 
as  making  our  circuits  for  25  lamps.  We  might,  however, 
use  100  lamp  transformers  with  the  multi-circuit  arrange- 
ment and  same  floor  space,  but  this  also  applies  in"  a 
measure  to  constant  potential  transformers.  The  inductive 
regulator  is  a  much  more  sub.stantial  piece  of  apparatus 
than  the  movable  mechanism  in  a  constant  current  trans 
former,  and  in  cases  of  intermit  tent  circuit  trouble,  when 
the  regulating  mechanism  is  severely  taxed,  the  separate 
regulator  will  give  the  best  satisfaction,  and  require  the 
least  attention.  With  the  A  C.  system  installed  in  the 
main  station,  no  additional  attendants  will  be  rc<iuired, 
and  the  operating  supplies  will  hardly  be  appreciable, 
while  the  maintenance  as  com])arcd  with  the  same  capa- 
city of  revolving  macliinerv  will  be  very  small  indeed.  Of 
course,  the  power  for  this  system  is  obtained  from  revolv- 
ing machines,  but  it  is  iirobable  that  it  is  only  a  jiortion 
of  the  full  load  capacity  of  one  of  a  number  of  units 
employed.  If  a  frequency  of  25  cycles  is  being  used,  tlic 
operation  of  the  A.  C.  arc  system  is  made  more  compli- 
cated owing  to  frequency  changers  being  necessary,  and 
while  these  may  be  emploj'cd  in  any  case  in  connection 
with  all  or  a  portion  of  the  main  system,  yet  they  lower 
the  officicncv  and  there  is  always  the  danger  of  interrup- 
tion to  the  srrvice  due  to  the  synchronous  machines  get- 
ting out  of  step  from  short-circuits  or  other  causes,  which 
objection  does  not  exist  to  the  .same  extent  when  induc- 
tion motor  driven  arc  dynamos  arc  used.  With  A.  C. 
transformers  on  a  60  cycle  system,  the  power  required  will 
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be  about  347  H.P.,  the  efficiency  being  93  per  cent.  As 
in  the  other  two  systems  of  arc  apparatus  considered,  a 
tabulated  sheet  (No.  3)  has  been  made  showing  the  com- 
parative annual  cost  of  this  system.  As  it  is  impossible 
to  say  (except  in  individual  cases)  what  proportion  of 
the  cost  of  frequency  changers  should  be  charged  to  the 
arc  system,  when  25  cycles  are  in  use,  this  item  has  been 
omitted  in  this  table,  but  will  be  considered  in  the  cost  ol 
power  later. 

ARC  LAMPS. 

Having  examined  into  the  different  arrangements  of  sta- 
tion apparatus,  we  now  come  to  the  lamps  themselves, 
in  the  consideration  of  which  we  must  pay  due  regard  to 
the  requirements  or  opinions  of  the  customer  or  others 
depending  on  or  using  the  light.  Generally  speaking,  the 
systems  available  arc  the  constant  potential  or  multiple, 
used  mainly  for  interior  lighting,  and  the  constant  cur- 
rent or  series,  using  both  direct  and  alternating  current, 
for  street  lighting.  Multiple  lamps  are  supplied  for  use 
on  both  alternating  and  direct  current,  but  with  few 
exceptions  direct  current  for  the  operation  of  multiiJlc 
lamps  is  not  available  in  Canada,  therefore  multiple  A.  C. 
lamps  are  all  that  need  be  considered  here.  These  are  of 
both  the  open  and  enclosed  type,  but  the  open  lamp  has 
not  met  with  as  much  favor  as  the  latter  on  account  of 
the  short  life  of  the  carbons,  the  poor  quality  of  the  light 
as  compared  with  the  D.  C.  lamp,  its  unreliability,  and 
the  noise  made  by  the  arc  and  lamp  mechanism.  The  mul- 
tiple enclosed  lamp  is  much  superior  in  this  respect,  the 
power  factor  also  being  better. 

Multiple  lamps  are  used  mainly  to  supply  customers' 
premises  where  the  high  voltage  series  arc  system  is  objec- 
tionable, or  the  flat-rate  charged  for  it  does  not  meet  with 
approval,  as  the  multiple  lamp  can  be  charged  for  by 
meter,  and  supplied  from  the  low  potential  lighting  sys- 

TABLE  No.  4. 

Showing  Comparative  Approximate  Annual  Line  Costs 
For  Different  Arc  L,amps. 


Items  of  Cost 

Open 
D.  C. 

Lamps 

Enclosed 
D.  C. 
Lamps 

Enclosed 
A.  C. 
Lamps 

Account 

Sub-Account 

Construction.. . 
Maintenance  . 

Reconstruclion  of  Circuits, 

$ 

10000 

$ 

25.50 
11500 

$ 

2550 
12500 

TOTAL  

10  00 

H05U 

15050 

Interest  and  Depreciation  . . . 
Lamps   

1500 
1000 

2107 
500 

2257 
750 

3285 
312U 
520 

700 
1010 
520 
300 
125 

800 
1040 
520 
350 
125 

75 

7000 

26S5 

2835 

grand  roTf 

a  

9.'i00 

oh42 

punctured.  This  I  attribute  to  surging,  resonance,  or 
other  high  voltage  conditions  which  occur  on  the  circuit  at 
times  of  grounds,  short,  or  open  circuits,  and  believe  that 
this  trouble  is  reduced  to  a  minimum  by  the  use  of  suit- 
able spark  gaps  connected  across  each  lamp,  as  well  as 
occasionally  across  the  line.  With  the  use  of  high  voltage 
circuits,  comes  the  necessity  of  installing  an  absolute  cut- 
out for  each  lamp  as  a  protection  against  accidents  to 
inspectors.  Table  No.  4  gives  the  approximate  annual  line 
costs  of  the  three  different  types  of  series  are  lamps.  The 
costs,  as  stated  above,  are  nearly  equal  for  the  two  types 
of  enclosed  lamps,  but  the  open  lamp  costs  are  nearly 
double  that  of  the  enclosed  lamps. 

illuminating  QUALITIES. 

The  maximum  candle  power  of  the  open  arc  is  higher 
than  that  of  the  enclosed  arc,  but  the  light  is  not  .•-o 
steady  owing  to  the  more  frequent  feeding  of  the  carbons, 
their  poorer  quality,  and  the  action  of  the  wind  on  the 
arc.  Owing  to  the  shortness  of  the  open  arc,  and  to  the 
fact  that  most  of  the  light  comes  from  the  crater  of  the 
upper  carbon,  this  light  is  in  a  downward  direction,  being 
greatest  at  an  angle  of  aliout  45  degrees,  while  a  large 
area  under  the  lamp  is  poorly    lighted    and  affected  by 

TABLE  No.  5. 

SUMMARY  OF  ANNUAL  COSTS. 


tern.  These  lamps  being  under  control  of  the  customer 
permits  of  his  using  them  at  any  time  of  the  day  or 
night.  This  is  of  great  advantage  during  dull  weather,  or 
when  the  lamps  arc  used  in  dark  buildings  or  in  base- 
ments. Then  in  the  case  of  long  days  or  early  closing,  the 
customer  is  not  compelled  to  pay  for  light  which  he  does 
not  need,  as  is  the  case  when  the  series  lamp  is  in  use, 
and  customers  located  beyond  the  reach  of  the  series  of 
commercial  circuits  are  now  as  well  supplied  with  light 
as  those  located  nearer  the  station.  The  preference  shown 
for  the  constant  potential  lamp  for  interior  lighting  is 
illustrated  in  the  case  of  a  plant  which  I  have  in  mind, 
in  which  the  commercial  scries  constant  current  arc  lamps 
connected  are  at  present  almost  nil,  where  a  few  years  ago 
they  numl)ered  almost  400,  this,  in  spite  of  the  fact  that 
the  output  of  the  plant  in  all  other  respects  has  increased 
enormously. 

Constant  current  series  lami)s,  either  direct  or  alternat- 
'"81  give  the  best  commercial  satisfaction  when  they  are 
of  the  differential  rather  than  the  shunt  type.  The  direct 
current  lamps  are  either  open  or  enclosed.  Open  lamps 
cost  about  15  per  cent,  less  than  the  enclosed,  and  owing 
to  the  K.  M.  F.  of  the  former  being  about  50  volts  as 
comj)ared  to  72  vedts  in  tlic  latter,  there  is  a  correspond- 
ing saving  in  the  cost  of  the  circuit  insulation,  etc.  The 
enclosed  direct  current  lamp  is  much  more  reliable  than 
the  ojjcn  lamp,  the  maintenance  of  the  lamps  and  the 
outages  being  reduced  aI)out  50  per  cent.  The  most  notice- 
able saving  when  enclosed  lami)s  are  used  is  in  the  opera- 
tion, the  cost  of  carbons  and  trimming  being  reduced 
nearly  two-thirds.  L'or  mechanical  reasons  we  cannot 
expect  a  saving  in  line  copj^cr  to  correspond  with  the  dif- 
ference in  current  required  by  the  two  styles  of  lamps,  as 
No.  f>  wire  will  probably  be  required  in  any  cose  ;  there 
will,  however,  be  a  slight  saving  in  the  copjicr  losses. 

The  enclosed  A.  C.  scries  lamj),  as  far  as  reliability  of 
service  is  concerned,  compares  favorably  with  the  enclosed 
1).  C.  lamp  ;  the  cost  of  the  lamp  and  the  maintenance  is 
sliglitly  more,  however,  as  there  seems  to  be  a  greater  ten- 
dency for    the    insulation  of  the  A.  C.  lamp  to  become 
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Constant  Cur- 
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shadows.  In  the  enclosed  arc,  the  wantlering  of  the  arc 
is  the  main  cause  of  what  variation  there  is  in  the  light, 
but  by  the  use  of  an  oi)al  inner  globe,  these  variations  arc 
greatly  reduced.  The  increased  length  of  the  enclosed  arc 
allows  the  light  to  diffuse  in  a  more  horizontal  direction, 
the  result  being  much  less  light  in  the  immediate  vicinitv 
of  the  lamp,  but  a  sliglitly  increased  amount  midway 
between  lamps.  A  comparison  of  the  light  given  by  the 
two  enclosed  arcs,  namely,  the  direct  current  and  the 
alternating  current  lamps,  will  show  that  the  former 
givi-s  sliglitly  more  light  at  all  jjoints  than  the  alternat- 
ing lamp,  although  the  alternating  lamp  gives  more  light 
than  the  ojien  direct  current  lami)  midway  between  lamps. 
It  is  claimed  that  "  the  difference  in  the  light  (at,  say, 
150  feet  from  the  lamj) )  between  the  D.  C.  and  the  A.  C. 
enclosed  lamps  is  nearly,  if  not  quite,  compensated  for  on 
accmint  of  the  more  subdued  light  in  the  vicinity  of  the 
A.  C.  lamp  increasing  the  relative  effect  of  the  light  at  a 
distance  by  reduced  contrast."    Whether  this  is  so  or  not, 
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the  fact  remains  llial  the  liglil  given  by  the  alteniating 
lamp  is  apparently  less  than  that  given  by  the  open  D.  C. 
lamp  anil  the  apparent  reihietion  in  illuniiiuUing  [wnver  is 
A  verv  ililfieull  point  to  exjilain  satisfaetorily  to  the  muni- 
cipal auihorities  or  the  pnl)lic  in  general.  11  is  only  fair 
10  say  tliough  that  where  an  old  style  open  direct 
current  arc  system  has  been  replaced  by  a  modern  alter- 
nating enclosed  system  it  is  rare  to  find  any  serious  oppo- 
sition especially  so  if  the  new  system  is  properly  handled 
and  maintained.  The  jiossibility  of  such  trouble  need  not, 
I  think,  deter  anyone  from  installing  modern  ccpiipmcnt  of 
this  type  if  other  conditions  indicate  that  it  is  advisable 
to  do  so. 

SUMMARY  Ol-  CCSTS 

As  the  factor  which  will  determine  the  apparatus  or 
system  that  shall  be  adopteil,  when  the  remodelling  of  an 
arc  plant  is  under  consideration,  will  most  likely  be  the 
cost,  it  was  tlionght  that  tiie  jilacing  of  these  costs  in  a 
convenient  form  might  be  useful,  and  this  has  been  at- 
icmplcd  in  Table  No.  5, 

ASSUMED  COST  OF  POWER. 

60  Cycle  Steam  Power  ilelivei  ed  011  the  Bus  Bar— J50. 00  for  24  hours  service- 

Ste.mi  Power  delivered  al  Hugine— j;^5.0()  for  2i  hours  service. 
60  Cycle  Water  Power  delivered  on  the  Bus  Bar— $15.00  for  21  hours  service. 
25  Cycle  Water  Power  delivered  at  60  cycles  on  the  B.B. — $'25.00  for21  hours 
service. 

2S  Cycle  Water  Power  delivered  at  25  cycles  011  the  B.B.— J15.00  for  24  hours 
service. 

1st.  We  liave  the  station  costs  for  small  arc  dynamos, 
large  arc  dynamos,  and  constant  ciurent  transformers, 
under  different  operating  conditions. 

2nd.  The  line  costs  for  open  and  enclosed  D.  C.  and  en- 
closed A.  C.  lamps. 

3.  The  efficiency,  power  factor,  horse-power,  and  appar- 
ent horse-power  for  the  different  types  of  apparatus.  Also 
an  assumed  cost  of  power  under  different  conditions. 

From  this  table  we  should  be  able  without  much  trouble 
to  determine  the  approximate  annual  cost  of  a  500  arc 
lamp  plant  under  almost  any  conditions.  For  example, — 
let  us  take  a  60  cycle  water-power  plant  with  steam 
reserve,  using  direct  connected  sets  and  enclosed  lamps. 
From  the  table  we  find:  — 

The  station  costs   6,453  00 

The  line  costs   5,292  00 

The  efficiency  of  direct  connected  sets  is  81  per 
cent,  and  the  actual  power  required  397  H.P., 
this  at  an  assumed  figure  of  I15.00  per  II. P.  for 
60  cycle  water-power  would  equal  l5,955-oo,  but 
^15. 00  is  for  24  hour  service,  so  it  might  be 
fairer  to  charge  the  arc  plant  with  but  one-half 


of  this,  or  57.50  per  H.P.,  at  which  the  cost  of 
our  power  would  equal   2,977  5° 


The  total  cost  would  therefore  be  $14,722  50 

Or  a  cost  per  arc  lamp  of  about   29  44 

We  might  now  compare  this  cost  with  the  cost  of  con- 
stant current  transformers  on  25  cycle  water-power.  For 
this  system,  we  find  from  our  table  that:  — 

The  station  costs  $  1,415  00 

The  line  costs   5,842  00 


We  also  find  that  our  efficiency  is  93  per  cent., 
and  that  the  actual  power  required  will  be 
about  347  H.P.  Our  cost  for  power  in  this  case 
will  not  be  the  same,  as  A.  C.  arc  lamps  will 
not  operate  on  25  cycles,  so  we  will  have  to  take 
the  cost  of  power  after  it  has  been  changed  to  60 
cycles,  this  we  find  is  ?25.oo  per  H.P.,  347  H.P. 
X  S12.50  (half  as  in  the  other  example)  would 
be    4,337  50 


The  total  cost  for  this  system  being    $11,594  50 

Or  a  cost  per  are  lamp  of   23  02 

A  saving  in  cost  by  the  use  of  the  A.  C.  system  of  $6.42 
per  lamp.  When  the  cost  of  power  is  known  to  vary  from 
those  assumed  in  this  table  the  change  can  readily  be 
made.  In  most  cases  the  cost  of  power  would  likely  have 
to  be  figured  on  the  basis  of  apparent  horse-power  rather 
than  actual  horse-power  ;  both  are  found  in  the  table. 


THE  ORIGIN  AND  DEVELOPMENT  OF 
STORAGE  BATTERIES.* 

By  E.  B.  Walker. 

In  1 801  Gaiithert  first  observed  that  if  two  metals — plati- 
num and  silver^ — were  immersed  in  an  electrolyte  and  a 
current  passed  through  them,  a  secondary  current  could  be 
obtained  in  the  opposite  direction  by  joining  the  two 
metals  by  a  conductor. 

In  1842  Grove  observed  that  it  two  gases  of  strong  chemi- 
cal affinity  were  connected  by  pieces  of  metal  through  an 
electrolyte,  a  current  would  pass  until  the  two  gases  were 
exhausted.  In  his  experiment  he  used  two  test  tubes  in- 
verted over  strips  of  platinum  foil  in  a  vessel  containintr 
dilute  sulphuric  acid.  The  two  tubes  contained  two 
volumes  of  hydrogen  and  one  volume  of  oxj-gcn  respective- 
ly. On  joining  the  platinum  strips  with  a  wire  a  current 
passed  until  the  gases  in  both  tubes  disappeared.    On  send- 

*  Paper  read  before  the  Cinadian  Electrical  Association. 


ing  a  current  through  the  platinum  and  acid  from  a  pri- 
mary battery,  the  gases  were  formed  again  by  electrolysis, 
thus  storing  a  small  supply  of  electricity,  represented  by 
the  volumes  of  the  gases.  About  830  cubic  centimeters  of 
hydrogen  at  a  temperature  of  O.  degrees  C.  and  760  m.m. 
pressure,  being  equivalent  to  one  ampere  hour.  Grove  con- 
structed a  battery  of  fifty  of  these  cells  and  managed  to 
obtain  a  small  arc  light. 

The  year  1S59  opens  the  era  of  the  first  storage  battery 
of  any  practical  value.  Gaston  Plantc  discovered  that  if 
a  current  were  passed  through  two  plates  of  lead  immersed 
in  dilute  sulphuric  acid  a  small  current  could  be  obtained 
for  a  short  time,  in  the  opposite  direction  to  the  charge, 
by  joining  the  two  plates  with  a  conductor.  This  was  due 
to  the  formation  of  lead  peroxide  on  one  of  the  plates, 
causing  a  dilTcrence  of  potential. 

He  also  observed  that  by  a  series  of  charges  and  dis- 
charges of  this  nature,  and  by  reversing  the  direction  of 
the  charge  each  time,  the  quantity  of  lead  peroxide  on  one 
plate  was  greatly  increased,  while  a  spongy  surface  of  pure 
lead  was  formed  on  the  other;  as  this  increased  the  capac- 
ity of  his  battery,  he  was  able  to  construct  a  cell  that 
was  of  some  practical  value.  His  method  was  to  roll 
together  two  sheets  of  roughened  lead,  which  were  kept 
from  touching  by  sticks  of  paraflined  wood,  and  to  immerse 
the  whole  in  dilute  sulphuric  acid.  The  cell  was  then 
charged,  discharged,  and  charged  again  in  the  opposite 
direction,  until  the  plates  were  "formed,"  i.e.,  a  coating 
of  lead  peroxide  was  formed  on  one  plate  and  of  spongy 
lead  on  the  other.  This  process  occuj)ied  a  month  or  two, 
but  after  several  experiments  Plante  succeeded  in  reducing 
this  time  considerably  by  soaking  the  plates  in  a  bath  of 
nitric  acid,  previous  to  the  formation  process. 

Plante  carried  on  his  research  work  until  1879,  but  he 
does  not  appear  to  have  succeeded  in  sufficiently  shorten- 
ing the  formation  period  of  his  batterj',  although  he  is 
said  to  have  made  some  experiments  with  mechanically 
applied  active  material. 

FAURE  SYSTEM. 

As  the  long  and  tedious  process  of  formation  of  the 
Plante  element  added  much  to  the  expense,  it  greatly 
checked  the  commercial  growth  of  the  storage  battery. 

In  1879,  however,  R.  L.  Mctzger  partially  overcame  this 
by  mechanically  applying  to  a  lead  plate  active  material 
in  the  form  of  a  paste  of  lead  oxide.  This  important  im- 
provement was  not  generally  known,  until  Camille  Faure 
obtained  patents  on  a  similar  process,  which  is  now  known 
as  the  Faure  system.  Faure's  first  experiment  was  to 
cover  an  ordinary  Plante  plate  with  lead  oxide,  but  he 
subsequently  improved  this  by  using  an  antimonious  lead 
grid,  with  a  paste  of  red  lead,  and  sulphuric  acid  for  the 
positive  and  litharge  and  sulphuric  acid  for  the  negative. 
The  advantage  of  the  antimonious  lead  grid  over  pure  lead 
will  be  dealt  with  later. 

COMPARISON  OF  PLANTE  AND  FAURE  SYSTEMS, 
We  now  have  two  methods  of  making  a  storage  battery, 
both  of  which  have  striking  advantages,  and  both,  unfor- 
tunately, striking  disadvantages.  In  the  Plante  system 
the  time  of  formation  is  long  and  a  large  amount  of  elec- 
tric power  is  consumed;  the  proportion  of  active  material 
to  the  weight  is  small,  as  the  lack  of  mechanical  strength 
of  the  lead  makes  it  necessary  to  have  a  thick  plate  to 
withstand  any  strain;  the  lead  plate  is  contiimally  under- 
going a  formation  process  from  the  repetition  of  charge 
and  discharge,  which  reduces  its  strength.  On  the  other 
hand  the  conductivity  of  the  Plante  plate  is  excellent  as 
the  active  material  being  formed  dii-ectlv  on  the  surface  is 
always  in  good  contact  with  its  supporting  lead  plate.  The 
active  material  is  not  likely  to  be  jarred  off  or  forced  off 
by  the  evolution  of  gases;  "rapid  discharges  of  heavy  cur- 
rents may  be  maintained  with  little  or  no  injury  to  the 
plates. 

In  the  Faure  system  the  advantages  and  disadvantages 
are  almost  diamctrkally  opposed  to  those  of  the  Plante. 
The  formation  is  quick  and  may  be  accomplished  in  one 
continuous  charge.  The  proportion  of  active  material  to 
the  weight  is  large,  therefore  the  capacity  is  increased. 
Ihe  antmionious  lead  grid  has  greater  strength,  and  is 
more  ngid  than  the  lead  plate.  The  antimonious  lead  grid 
IS  only  very  slightly  subjected  to  the  "forming"  process, 
and  therefore  retains  its  .strength. 

Here  it  may  not  be  amiss  to  explain  the  term  antimoni- 
ous lead  grid.  I  have  used  it  in  a  general  way  to  repre- 
sent those  alloys  of  lead,  antimony,  arsenic  and  tin,  which 
have  been  made  with  a  view  to  obtaining  increased  strength 
and  immunity  from  the  electroljtic  effects  of  the  current 
on  charge  and  discharge.  Some  of  these  are  quite  success- 
ful, but  the  manufacturers  keep  the  exact  composition 
secret. 

On  the  other  hand  the  conductivity  is  lower  than  in  the 
Plante,  as  it  is  dilTicnlt  to  maintain  good  contact  between 
the  active  material  and  the  grid.  The  expansion  and  con- 
traction on  charge  and  discharge  is  apt  to  loosen  the  ac- 
tive material  and  render  it  liable  to  fall  out.  Very  heavy 
discharges  are  likely  to  force  o(T  the  active  material  by 
forming  gases  inside  of  it. 

Since  this  time  the  manufacturer  has  been  endeavoring 
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to  produce  a  battery  which  will  combine  the  advaiitaires  of 
both  with  none  of  the  disadvantages.  Needless  to  say  this 
battery  has  not  yet  been  made,  but  nevertheless  tlie  im- 
provements now  existing  are  such  that  the  storage  battery 
holds  an  important  place  in  modern  engineering  practice 
and  It  IS  safe  to  say  that  lew,  il  any,  of  the  larger  direct 
a"a"x,l£;^'  considered  up-to-date  witLut  si'ch 

To  enumerate  the  varieties  of  batteries  which  have  been 
patented  and  manufactured  would  occupy  the  remainder  of 
the  evening,  but  it  may  not  be  out  ol  place  to  mention 
those  which  present  radical  improvements  or  entire  depar- 
ture from  standard  practice.  ^ 

METHODS  OF  MANUFACTURE. 
In    order    to    increase    the    capacity    per   pound,  many 
methods  of  increasing  the  active  surlace  of  the  lead  plate 
have  been  devised.  piati, 

1.  Lead  plates  are  scored  all  over  with  a  sharp  tool 
which  raises  fine  leaves  on  the  surface  and  increases  the 
area,  in  some  cases,  to  17  times  the  superficial  area 

2.  Grooves  are  cut  in  a  tlncK  plate  generally  by  sawing. 
..rr  t  f  i""'",  '^"''^"1^  alternate  laminae  «l  flat  and 
corrugated  lead,  which  are  burned  together  at  the  ends 

T|ie  advantages  of  these  systems  in  increasing  the  active 
surface  are  manifest,  the  drawbacks,  however,  are  rather 
serious.  In  all  three  cases  the  chief  support  is  pure  lead 
which,  as  was  mentioned  before,  is  subject  continually  to 
a  formation  process.  Thus  the  thin  leaves,  ribs  or  laminae 
produced  by  these  methods  are  apt  to  become  formed  right 
through  and  so  break  away.  Too  many  ribs  or  lam  nae 
will  not  al  ow  suincient  room  for  the  formation  of  the 
ead  peroxide,  and  buckling  or  forcing  ofl  some  of  the  To- 
tive  material  is  f;ure  to  result. 

ib^t^rf  °^  ^^'f  ^^P^  '^-^P^"^  contract  laterally  across 
later  asit 'Is  ^^^^fl^.'i^^'y  -^e  to  buckle  sL^r  or 
later,  as  it  is  manilestly  impossible  to  keep  this  exnnn 

will  continue  until  all  the  ScMrwoIn  awaT'""  ^-^^"^^ 

thiw^o^aTt^ndSnt'LTrapS^  -  -P-ed 

tion  little  is  leirto  be  desfro^,  ^  V  ^^""^y  'l^^^k  forma- 
that  the  former  i.s  only  oUaTn^d  bv  '""'V'^^  remembered 
cal  strength.  "   obtained  by  a  sacrifice  of  mechani- 

These  methods  refer  more  particnlarl,,  . 
Negative  plates  for  batteriej  o     hes"  [ypes  hT'^" 
m  a  similar  manner,   although     here  7s     'f"  '" 
ITiSiy^lL:"^"^^^^'  coL,uentlvTh;^,mCe/^'^.b: 

u^rPi^trT^^^- 

:i:};-i;^o™S:«^^^ 

stm  ^;i:;Li:';:i^o;Sr;:?;^!ir  dejre;"'^^  ^Usadvantages 

-s  reduced  to  ^a  minimu,   '  'I'his'  t^^^Tw ""f 

the-;'^ltntrge^'of"r':n'i.r"''''  '"''^1  -  plate  with 

and  non-c.VSbili'tv\;ri^^rrhL" 

ability  of  active  nia\pt-  T  wLo  ,  1  /  f"n"ation  for  dur- 
binafion.    A  few  b/tt^r^cvof^ih^^  ''^'"'^'^  ^om- 

-1,  of  which  ,T  .sh^'mentioiu"/^-'"  ""^^  "--^ruct- 
In  one  ca.se  a  framework  of  anlimonious  lead  is  used  on 
wl.icl,  are  supported  long  narrow  coils  of  lead  ribbon  li? 
ca^.dtl'^'^A  ""^r'  -r  '"^'  r'''  ^  correspotlVng  y  1.^;:; 
m';?^'chancfis^  eft^^:  ;  Ck,^:^  ^-i,^^--'  f"<-"tva?t 
lead  ribbon  is  weakened  ll^^ ;r'£nt?;:ai"^,n^So:;^;\^ 
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fu'f^i'^l  """"^  conseciuently  there  is  a  likelihood  of  its  be- 
ing broken  and  the  whole  coil  disintegrated 

Ihe  most  prominent  example  of  this  class  is  made  of  a 
lead  antimony  plate  cast  under  pressure  with  a  series  o^ 
round  holes  3^-inch  in  diameter  throughout.  Into  these  holes 
tons       '     ^°""&-ted  lead  ribbon  foiled  into  spiral  but 

\o^r^^uJ^f^,^°'^^'''^^  """""y  advantages,  the  antimonious 
lead  alloy  cast  under  pressure  gives  the  requisite  strentrth 
and  non-corrosihility.  The  leacl  buttons  are  ormed'^by 
an  improved  Plante  method  and  the  expansion  due  to  thi 

^^^Ttif^zs:  ?"Spi"„  -  s^: 

The  negative  plates  of  all  types  present  fewer  difficulties 
Uie  expansion  and  contraction  is  much  less,  and  therefore 
the  tendency  to  buckle  and  to  shed  active  material  is 
diminished.  One  of  the  difficulties  seems  to  be  a  tendency 
to  form  lead  trees,  or  fine  branches  of  lead  from  the  nega- 
tive over  to  the  positive,  thus  causing  a  short  circuit 
unless  the  growth  is  removed  by  probing  from  time  to 
time.  This  difficulty  and  the  cl/ance  of  plates  shor^  cir- 
cuiting If  they  are  slightly  buckled  has  caused  a  great  deal 
of  experiment  with  dilTerent  kinds  of  separators  and  en 
ye  lopes  to  protect  the  plates,  various  forms  o  Tarchment' 
celluloid,   pyroxylin,   hard  rubber,    asbestos-clolh    poro us 

"e  r^alir'  fT'^-  '^"^^  been^ried;  of  thte  ^nl^tw^ 

are  really  successful,   i.e.,  perforated  hard  rubber  shears 

slltir  T'"  'r'.."^  "'PP^>^'"^  perforated  hard  rubt,- 
IS  alwlvs  a  n^ss^.'^rf'''  'f  Pf°hibitive,  and  besides  there 
Lall  holes      Thf         r   °^  circuiting   through  the 

success     nlff-    1  separator,  however:  is  a  decided 

Uo'of  aStT^a  ldThid'  -P--nced  by  the  forma 

^  Tht  ranrtu'i^Ifr  itt^tSr^reired^^-^r^e 

ioe^aw^y  wS  fhT  "T*^^^  plate/ which  tracticali; 
does  away  w  th  the  branching  towards  the  positive,  and 
also  the  shedding  of  active  material 

leS"  wPtlf^^  °^  ^■■'^"^^  °f  antimonious 

lead,  with  square  boxes  covered  with  perforated  sheets  ol 
antimonious  lead;  in  the  boxes  are  placed  square  pellets  o 
ne  active  material.  The  perforated  covering  so^  protects 
thi.s  that  the  expansion  and  contraction  takes  place  alto- 
fl  e  ked'""  ^"^  '^^"^"'^^  '°  '^-^  trees  is  thus 


OTHER  FCRMS, 

fn\T7  "rf^  fv'  ingenious  methods  have  been  invented 
to  pi  event  buckling  and  the  shedding  of  active  mater  ial 
Among  them  is  the  use  of  earthenware  grids    w    ch  s  fu ' 
port  the  active  material  and  prevent  it  from  any  PossTbil  t^J 
of  short-circuiting.    While  this  is  interesting  f^-om  an  ex 
perimental  standpoint,  it  is  of  little  commefcialTah^  as 
the  p  ate  has  low  conductivity  and  the  porous  earthenware 
greatly  increases  the  internal  resistance  of  the  ce  Xn 
other  form  is  a  battery  built  up  of  trays  laid  hori.ontaH 
one  on  top  of  the  other,  the  active  material  is  held  by  the 
vokaie'n  1  a  battery,  somewhat  likj  the 

voltaic  pile     Ihe  high  internal  resistance  and  the  dilficultv 

placSnise'.'  """^^  '^''"'"''^  """^"^^'^  "-^-'^  tlus'of  ultVe 
Various  experiments  have  been  tried  with  active  material 
without  any  grid.  The  material  it.self  is  a  poor  conch  c  or 
and  on  this  account  graphite  has  been  mixid  with  it  and 
the  whole  compressed  into  flat  plates  on  a  framework 
thin  sheet  lead,  u.sed  solely  to  obtain  good  contae      In  a 

llicse  methods,  however,  while  interestinir  from 
pcriinental  standpoint,  are  also  of  very      t^le  use    as  the 
active  material  rapidly  disintegrates     ^  ' 

vScveral  batteries  have  been  constructed,  in  which  two 
<1  ITe  ent  metals  are  used  for  the  plates.  The  inosrnot  1  le 
of  Uiese  are  the  lead-.inc  battery  and  Edison's  nLeHron 

There  is  one  inherent  drawback  in  all  batteries  in  which 
two  different  metals  are  u.sed.  and  that  is  the  proba  i  y 
of  .small  particles  of  one  of  the  metals  being  carriecl  across 
o  the  other,  thus  forming  a  local  cell.    In  the  Te  ul  b  t- 
tcry  ,f  a  small  particle  of  one  plate  were  to    e  knosiV,!l 
on  the  other,   a  local  cell   would  be  formed    bnt  'ac  io 
would  only  take  place  until  the  foreign  ,ar  i'cl'  w,s 
verted   into  the  same  material  as  the  pi  Uo  This 
ccMir^  could  never  take  place  in  a  ceir,' ;;:;'^two  all^.^ 

As  regards  Edison's  battery,  very  little  reliable  informa- 
tion can  be  obtained  on  certain  points.  However,  most  of 
tho.se  who  have  made  tests  .seem  to  be  agreed  Recent 
tests  made  in  London  show  the  ampere-hours  per  pound  to 
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be  uniloubtcdlv  hij;lior  than  in  llio  U.ul  baUciy,  the  avci- 
ajje  voltaj,'e  jicr  coll  is  abiinl  i.J  as  against  1.95  in  the 
lead  battery.  This  makes  it  necessary  to  use  about  70 
cells  of  Hilison's  battery  against  44  cells  o[  lead  battery, 
iiiakini;  a  proportion  of  5  to  7  in  weight  for  the  same  w.itt- 
liour  capacity,  in  favor  of  the  lead  liattcry.  The  internal 
resistance  is  high,  causing  bad  regulation.  The  ciliciency 
has  been  rated  as  low  as  60  per  cent.,  whereas  the  lead 
battery  is  rated  from  75  per  cent.  up.  The  chief  point 
urged  by  its  advocates  is  durabilit)';  of  this  quality,  how- 
ever, we  liave  no  authenlic  i)roof.  The  writer  heard,  not 
long  ago,  that  I\Ir.  Ivdison  had  withdrawn  his  battery  from 
the  market,  as  he  is  not  yet  satisfied  with  it. 

In  the  lead-/iuc  battery  a  peroxide  plate  is  used  for  the 
positive,  and  a  pure  zinc  plate  for  the  negative.  The  ad- 
vantages are  higher  voltage  (about  2.5  per  cell)  and  about 
57  per  cent,  more  cajiacity  per  pound  in  watt-hours.  The 
drawbacks  are  tlie  dilliculties  in  rcdepositing  the  /.inc,  and 
in  preventing  small  particles  of  it  from  being  deposited  on 
tile  jieroxide  plate,  thus  causing  local  action. 

Notwithstanding  the  numerous  varieties  of  storage  bat- 
teries which  have  been  ])roduced,  we  are  still  limited  to 
the  Plante  and  Faure  systems  for  all  commercial  work. 
Each  lias  found  its  place  and  to-day  the  Plante  system  is 
almost  universally  used  for  stationary  work,  and  the  Faure 
for  vehicle  work. 

There  is  one  ])articular  feature  about  the  I^lantc  l)attery 
which  renders  it  especially  superior  to  the  Faure  type  for 
heavy  discharges  of  .short  duration,  such  as  are  required 
in  the  regulation  of  railway  loads,  and  this  is  that  the 
capacity  of  the  Plante  battery  at  the  one  hour  rate  is  55 
per  cent,  of  its  capacity  at  the  8  hour  rate,  while  that  of 
the  Faure  is  only  46  per  cent.  Among  the  prominent 
types  of  batteries  used  to-day,  the  Plante  for  stationary 
v.ork  has  a  capacity  of  about''2.3  to  4.1  ampere-hours  per 
jiotind  of  element,  and  the  Faure  for  vehicle  work  about 
4.S  to  5.6.  The  Plante  negative  is  little  u.sed,  as  the  ad- 
vantages of  this  system  which  appear  in  the  positive  are 
not  manifest  in  the  negative.  A  good  negative  will  often 
outlast  two  sets  of  positive  plates. 

niSF.ASKS  AND  THEIR  REMEDIES. 

(1)  Shedding  of  active  material  and  loss  of  capacity. 

(2)  Corrosion  of  plates. 

(3)  Buckling. 

(4)  Sul])hatation. 

(5')  Formation  of  lead  growths  from  negative  to  positive. 

1.  Shedding  of  active  material  and  consequent  loss  of  cap- 
acity is  caused  by  too  rapid  discharges,  forming  gases 
which  force  out  the  active  material.  IyOSs  of  capacity  is 
further  caused  by  the  formation  of  excessive  lead  sulphate, 
which  often  clogs  the  pores  of  the  lead  sponge  and  forms 
a  laj-er  between  the  grid  and  the  active  material.  The 
shedding  of  active  material  is  also  due  to  the  following 
causes  : 

(1)  Imperfect  application  of  paste. 

(2)  Overcrowding  of  active  material  in  the  formation  of 
Plante  plates. 

(3)  Discharging  at  too  high  rates. 

2.  Corrosion  of  plates  is  caused  chiefly  by  the  presence 
of  lead  dissolving  chemicals  in  the  electrolyte;  on  this  ac- 
count it  is  advisable,  in  replacing  loss  by  evaporation,  to 
use  distilled  water,  unless  very  pure  water  is  otherwise 
obtainable. 

3.  Buckling  is  due  to  heavy  rates  of  discharge,  which 
cause  unequal  expansion.  It  can  also  occur  at  low  rates, 
if  the  active  material  is  unequally  applied. 

4.  Sulphatation;  an  excess  of  lead  sulphate  is  formed 
when  a  battery  is  over  discharged.  It  can  be  reinoved  by 
overcharging  at  a  low  rate,  but  if  allowed  to  remain  long 
after  formation  it  hardens,  and  on  account  of  its  low  con- 
ductivity cannot  be  reduced  by  its  recharging. 

5.  The  formation  of  lead  trees,  which  we  have  already 
mentioned,  has  been  overcome  by  the  use  of  the  box  nega- 
tive and  wood  separators  previously  referred  to. 

APPLICATIONS, 

There  are  many  more  uses  of  the  storage  battery  than 
would  occur  to  the  layman.  The  simplest  and  most  ap- 
parent api>lication  is  "straight"  storage  work,  as  used  in 
connection  with  automobiles.  The  efiicicncy  of  this  method 
is  not  very  high,  about  75  per  cent,  being  a  fair  average. 
However,  by  intelligent  handling  much  higher  cITiciency 
may  be  obtained,  85  per  cent,  being  about  the  maximum. 

The  next  example  of  "straiirht"  storage  work  is  the  use 
of  batteries  for  supplying  lights  at  night,  after  the  gen- 
erators are  .shut  down.  This  necessitates  some  method  of 
controlling  the  voltage  of  the  batterv,  which  will  drop 
from  2.1  volts  per  cell  at  the  beginning  of  di.scharge  to 
1.75  at  the  end,  with  an  average  of  1.92  to  1. 95.  The 
three  standard  methods  of  regulating  this  discharge  volt- 
age are  Ci)  resistance,  (2)  end  cells,  (3)  counter  E.M.F. 
cells.  The  resistance  method  is  the  sitnplest,  but  it  is 
very  unsatisfactory  except  when  lights  are  burned  con- 
tinually, as  every  time  a  light  is  turned  on  or  off  the 
rheostat  handle  must  be  adjusted. 

End  cells  are  the  most  c'mcient  method  by  far,  for  on 
no  volt  circuit-  52  cells  will  be  needed  at  the  beginning 


of  the  discharge,  and  63  or  64  cells  at  the  end.  These 
extra  cells  are  cut  in  and  out  by  means  of  an  end  cell 
switch.  During  the  greater  part  of  discharge  56  or  57 
cells  will  be  in  use,  the  remainder  only  coming  into  ser- 
vice at  the  end,  and  thus  they  are  only  slightly  dis- 
charged. 

There  is  one  drawback  in  the  end  cell  system,  and  it  is 
that  the  dilTerent  cells  require  different  amounts  of  charge, 
lucessitating  great  care  on  the  part  of  the  attendant  to 
pii  veiit  overcharging.  On  this  account  the  counter  E.M.F. 
cell  is  preferable  in  sinall  plants,  where  efficiency  is  of 
less  iin])ortancc  and  where  skilled  attention  is  more  difii- 
cult  io  obtain. 

These  counter  E.M.F.  cells  arc  blank  grids  without  ac- 
tive material,  immersed  in  dilute  sulphuric  acid,  and  they 
offer  an  op])osing  E.M.F.  to  the  passage  of  the  current  of 
2.3  to  2.5  volts  per  cell.  The  system  is  no  more  elficient 
than  the  resistance,  but  the  fact  that  the  potential  differ- 
ence of  the  counter  E.M.F.  cell  only  varies  between  2.3 
and  2.5  volts  from  any  load  from  one  lamp  to  full  load, 
makes  the  voltage  regulation  almost  equal  to  that  of  the 
end  cell. 

Another  feature  of  storage  batteries  for  work  of  this 
kind  is  the  necessity  of  higher  charging  voltage  than  the 
'bus  pressure.  The  maximum  is  2.5  per  cell,  making  a 
total  of  160  volts  for  an  no  volt  battery.  Thus  extra 
pressure  must  be  obtained  to  the  extent  of  50  volts. 

There  are  three  standard  ways  of  accomplishing  this, 
one  by  cutting  the  battery  into  halves  and  charging  in 
jiarallel,  thus  making  the  total  necessary  voltage  80,  the 
remaining  voltage  is  cut  down  through  resistance.  This 
of  course  is  very  inelTicient  but  is  suitable  for  sinall 
plants  where  it  would  be  too  expensive  to  install  a 
booster. 

The  second  method  is  to  use  a  specially  wound  generator 
of  160  volts  maximum,  which  will  operate  successfully  at 
110  volts.  The  voltage  is  raised  as  the  charge  proceeds 
and  the  discharge  voltage  controlled  by  Counter  E.M.F. 
cells  or  by  tapping  oil  the  battery  at  the  necessary  point 
b}'  means  of  an  end  cell  switch. 

The  third  method  is  to  use  a  small  shunt  generator  of 
50  volts  capacity,  termed  a  booster,  connected  in  series 
with  the  battery  and  'bus. 

Ri  CULATING  BVITKRIES. 
Storage  batteries  are  now  very  generallv  used  in  regulat- 
ing the  rapid  fluctuations  in  railway  and  other  power  cir- 
cuits. Here  the  battery  charges  and  discharges  with  fluc- 
tuations in  the  station  load  and  coiisequenth^  does  not 
have  time  to  reach  the  higher  portion  of  the  charging  volt- 
age curve,  nor  the  lower  portion  of  the  discharge  curve, 
thus  raising  the  efliciency  of  the  battery  as  high  as  92  to 
93  per  cent.  For  work  of  this  nature  the  battery  will  re- 
quire a  line  voltage  which  fluctuates  more  than  the  bat- 
tery voltage,  or  some  means  of  regulating  the  latter  so' 
that  the  battery  may  take  its  share  of  the  load  automati- 
cally. A  highly  fluctuating  voltage  is  not  usually  permis- 
sible except  out  on  a  long  railway  feeder  where  it  cannot 
be  helped.  A  battery  installed  at  such  a  point  will  reduce 
the  fluctuations  in  voltage  and  b}'  siqiplying  a  source  of 
power  at  the  point  of  application  will  les.seu  the  copper 
drop,  as  loads  between  it  and  the  power  house  will  be  fed 
both  ways. 

Where  constant  potential  is  required  as  when  a  battery 
is  installed  at  Ihe  power  house,  a  booster  with  a  com- 
pounded field  or  some  other  regulating  device  is  necessary 
to  regulate  the  battery  voltage. 

Many  dilTercnt  devices  have  been  patented  in  the  way  of 
regulating  boosters.  Most  of  them  consist  of  some  sy.stem 
of  a  series  lield  opposing  a  shunt  field  by  which  the  fluc- 
tuations of  the  external  load  are  made"  to  regulate  the 
booster  voltage,  so  that  the  battery  will  di.scharge  and 
charge  automatically  with  the  rise  and  fall  of  the  external 
load  above  and  below  the  average,  keeping  the  "-enerator 
load  constant. 

It  would  occupy  too  much  space  to  giyc  a  detailed  des- 
cription of  the  vaj-iotis  stvles  of  boosters,  and  for  the  .same 
reason  I  have  not  alluded  to  many  of  the  interestino-  char- 
acteristics of  storage  batteries.  ""^ 


THE  CURTIS  STEAM  TURBINE.* 

By  Frank  C.  Smallpiece. 
With  the  development  of  the  steam  turbine  we  are  en- 
tering upon  a  new  epoch  in  the  history  of  steam  cHgilicf*^. 
ing,  and  it  would  seem  tliat  the  reciprocating  -gme,  t;,„ 
product  of  the  engineering  .skill  of  two  centu'.'^r  is  soon 
to  give  place  to  the  simpler  and  more  eiliciont  "  pi  ..,.e 
mover.  Both  in  its  application  to  mpiine  propulsion  and 
in  the  electrical  field  the  success  of  the.  turbine  i.s  alreadv 
established.  In  England  the  c»,"Viicit\-  of  steam  turbines  in 
operation  aggregates  upwards  of  2so,ooo  II. P.,  while  on 
this  continent  one  m aim facturin^^apucei.:-  alone  has  i:>r- 
ders  for  some  350,000  II. P.  in  steam  lurbincr  for  electrical 
purpo.ses.  J  Ins  is  a  remarkable  .showing  when  we'  consider 
that  the  introduction  of  the  turbine  a.s  a  coinmerci.il  ma- 
chine has  taken  place  practically  within  the  past  five 
years. 

*  P.iper  read  before  the  Caiia'tinti  Klectrical  Associ.ilion. 
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As  a  matter  of  history  it  is  interesting  to  note  that 
the  first  steam  engines  of  which  we  have  any  record  were 
of  the  turbine  type.  However  in  the  development  of  the 
reciprocating  engine  following  the  days  of  Watt  the  tur- 
bine was  neglected,  and  it  is  only  within  the  past  twenty 
vears  that  its  possibilities  have  been  investigated.  In 
1885  a  10  H.P.  steam  turbine  built  according  to  the  ideas 
of  the  Hon.  Chas.  Parsons  gave  such  promise  of  success 
as  to  encourage  further  work  in  this  field,  and  as  a  result, 
some  seven  years  later,  in  the  tests  of  a  100  K.W.  Par- 
sons' turbo  generator  set,  an  ellicieiicy  was  obtained  which 
compared  favorably  with  the  records  of  compound  con- 
densing engines  of  that  date.  About  this  time  De  Laval, 
a  Swedish  Engineer,  brought  out  a  steam  turbine  which, 
though  differing  widely  from  the  Parsons'  turbine  in  con- 
struction, showed  very  fair  economy.  Credit  is  due  these 
two  men  for  their  early  work  in  the  turbine  field. 

On  this  continent  the  introduction  of  the  steam  turbine 
i.s  of  comparatively  recent  date.  In  1896  the  VVestinghonse 
Machine  Company  acquired  the  rights  to  manufacture  the 
Parsons'  turbine.  A  number  of  turbo-generator  units  of 
the  type  ranging  in  capacity  from  300  to  2,500  K.W.  have 
been  built  and  several  sets  of  5000  K.W.  capacity  are 
nearing  completion.  It  is  stated  that  there  are  in  the 
field,  and  in  course  of  construction  Westinghouse  steam 
turbines  of   about   110,000  capacity.    Turbines  of  the  De 
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Laval  type  iiave  also  been  Iniilt  lor  some  years  in  sizes 
ranging  from  1%  H.P.  to  300  PI. P.,  and  the  aggregate 
capacity  in  operation  up  to  the  end  of  1902  is  given  as 
5,400  H.P.  It  should  be  stated  that  the  use  of  gearing 
which  is  necessary  to  reduce  the  speed  of  this  type  of 
turl)ine,  limits  its  application  to  small  sizes,  and  is  ob- 
jectionable, occupying  a'S  it  does,  considerably  greater 
space  than  the  turbine  itself. 

In  April  1903  the  first  announcement  was  made  regarding 
tlie  Curtis  Steam  Turbine,  which  is  the  subject  of  this 
paper.  The  design  of  this  ttirbine  is  based  upon  the  ideas 
of  Mr.  Chas.  G.  Curtis,  of  New  York,  which  are  the  sub- 
ject of  ])atents  granted  in  1896.  Sid)sequently,  machines 
of  this  type  were  built  and  tested  at  the  Schenectady 
Works  of  the  Cieneral  Electric  Co.  Tlie  results  of  these 
extended  investigations  were  so  favorable  that  arrange- 
ments were  made  for  the  manufacture  of  the  turbine. 

Before  undertaking  commercial  production,  however,  con- 
siderable time  was  spent  in  further  development  under  the 
direction  of  Mr.  W.  L.  R.  Emmet  of  the  General  Electric 
Company.  A  numlx-r  of  features  of  the  present  machine 
were  added  during  this  period,  the  most  important  being 
the  adoption  of  the  vertical  type  of  machine.  This  was  a 
radical  departure  and  ref|uired  considerable  courage  on  the 
part  of  the  designers.  This  type  of  turbine  presents  many 
advantages  in  sinii)licity  of  construction  and  operation, 
besides  affording  great  economy  in  fioor  space.  Exiieriencc 
has  demonstrated  the  reliability  of  the  vertical  turl)ine 
and  all  tnrbo-gcncrafor  .sots  of  500  K.W.  and  upwards  arc 
now  constructed  in  tliis  form. 

About  a  year  ago  the  first  Curtis  Turbine  set  built  by 
the  General  Electric  Co.   for  use  outside  its  factories  was 


put  into  operation  at  Newport  R.I.  Since  its  installation, 
two  other  similar  machines  have  been  placed  in  the  same 
station.  Complete  tests  on  one  of  these  sets  are  given  in 
the  latter  part  of  this  paper.  These  turbines  have  carried 
the  whole  load  of  the  station  without  interruption  since 
installation.  In  Chicago,  there  have  been  installed  three 
5000  K.W.  units,  two  of  which  liave  been  in  regular  ser- 
vice for  some  months.  At  the  present  time  there  are  in 
regular  operation  Curtis  Turbines,  aggregating  32,000  K.W. 
capacity  in  28  units  of  500  K.W.  and  upwards. 

The  action  of  the  steam  turbine  involves  the  conversion 
of  the  heat  energy  of  the  steam  into  velocity  by  ex- 
pansion. This  rapidly  moving  steam  is  directed  into  buck- 
ets or  vanes  arranged  upon  the  periphery  of  the  revolvine 
element  where  the  kinetic  energy  of  its  particles  is  given 
up  by  impact.  In  its  elementary  form  the  steam  turbine 
consists  of  one  or  more  steam  jets  impinging  upon  the 
vanes  of  a  single  wheel.  The  spouting  velocity  of  steam 
is  so  enormous,  however,  that  for  most  efficient  action 
such  an  arrangement  requires  a  wheel  velocity  much  in 
excess  of  the  safe  working  limit  of  the  best  materials. 
Further,  unless  a  wheel  of  excessive  diameter  be  employed 
it  is  necessary  to  use  gearing  to  reduce-  the  speed  for 
practical  purposes.  For  this  reason  the  efforts  of  invent- 
ors have  been  directed  towards  the  design  of  a  turbine 
which  shall  combine  high  efficiency  with  a  speed  permit- 
ting direct  connection  for  electrical  or  marine  purposes. 
In  all  turbines  the  expansion  which  takes  place  is  so  rapid 
that  i£  necessarily  follows  the  adiabatic  line.  The  steam 
is  directed  upon  the  revolving  buckets,  either  through  sta- 
tionary vanes,  similar  to  the  revolving  buckets  in  form, 
but  reversed  in  curvature,  or  by  expanding  nozzles  which 
efficiently  convert  the  energy  of  the  expanding  steam  into 
velocity.  In  the  latter  case  the  conversion  of  the  inherent 
energy  of  the  steam  into  kinetic  energy  is  carried  out  in 
the  nozzle  to  any  desired  limit. 

Referring  to  Fig.  i  we  have  a  sectional  view  of  the  ex- 
panding nozzle  such  as  is  used  in  the  Curtis  Steam  Tur- 
bine. Steam  is  admitted  from  the  space  above  and  con- 
verges towards  the  narrowest  section  known  as  the  throat 
At  this  point  its  pressure  has  fallen  to  .58  of  the  initial 
pressure  and  a  corresponding  portion  of  the  heat  energy  of 
the  steam  has  become  active  in  expansion,  thus  perform- 
ing work  upon  itself  in  giving  velocity  to  its  own  par- 
ticles. Beyond  the  throat,  if  it  is  desired  to  increase  the 
velocity  still  further,  the  same  energy  transformation  con- 
tinues. To  allow  for  further  expansion,  however  it  is 
necessary  to  increase  the  cross  sectional  area  of  tlie  noz- 
zle. Ihis  IS  evident  when  we  consider  that  the  work  done 
by  the  expanding  steam  varies  approximately  in  direct 
proportion  to  the  number  of  expansions  and  also  as  tlie 
square  of  the  velocity.  Hence  the  volume  of  the  steam 
mcrea.ses  much  more  rapidly  than  the  velocity,  and  it  is 
necessary  to  provide  for  this  increased  velocity  by  en 
larging  the  .section  of  the  stream. 

It  is  difllcult  to  appreciate  the  completeness  of  this  en- 
ergy transformation.  Assume  the  case  of  a  nozzle  used  to 
expand  steam  from  150  lbs.  guage  pressure  to  an  absolute 
pressure  of  2  inches  of  mercury,  or  28  inches  vacuum.  En- 
tering the  nozzle  the  steam  is  at  150  lbs.  pressure,  and 
Its  energy  exists  in  the  potential  form.  At  exit  from  the 
nozzle  a  few  inches  distant,  the  pressure  has  fallen  to  28 
inches  vacuum,  and  the  specific  volume  of  the  steam  has 
increased  some  125  fold.  The  same  energy  (neglecting 
slight  friction  losses)  exists  in  the  particles  of  steam 
which  is.sue  from  the  nozzle  at  about  4,n(xi  feet  per  second 
The  energy  of  a  moving  body  being  proportional  to  the 
square  of  its  velocity,  one  pound  of  steam  under  these 
conditions  represents  250,000  foot  lbs.  of  energy. 

A  brief  description  of  the  leading  commercial  types  of 
turbines  may  be  of  interest  in  showing  the  dilTerent  meth- 
ods employed  to  .secure  low  speed  of  rotation. 

The  De  I,aval  turbine  is  of  the  single  vvlieel  type  and  is 
subject  to  the  limitations  already  mentioned  as  to  size. 
The  gearing  employed  to  reduce  the  speed  is  spirally  "cut^ 
and  ten  to  one  in  ratio.  To  permit  free  rotation  of  the 
wheel  about  its  centre  of  gravity,  a  light  llexiblc  shaft  is 
employed.  vSteam  is  supplied  through  one  or  more  indi- 
vidual expanding  nozzles,  and  governing  is  effected  by  throt- 
tling, whicii  involves  a  decrease  in  efficiency.  The  number 
of  nozzles  in  u.sc  is  varied  by  liand  to  suit  the  load. 

In  the  Parsons'  Turbine  the  rotating  element  is  a  cylin- 
der the  diameter  of  which  is  increased  by  one  or  more 
steps  from  the  admission  to  the  exhaust  end,  to  allow  for 
the  expansion  of  the  steam.  This  cylinder  carries  on  its 
periphery,  successive  rows  of  buckets.  The  first  rows  are 
exceedingly  small  both  in  radial  and  transverse  dimen- 
sions progressively  increasing  in  height  as  the  exliaust  end 
of  the  turbine  is  ap])r()ac]ie(l.  Enclosing  this  rotating  ele- 
ment is  the  casing,  which  is  of  a  diameter  slightly  greater 
than  the  heiglit  of  the  moving  buckets,  and  wliich  carries 
on  its  inner  walls  similar  rows  of  l)uckets  which  alternate 
with  tiiose  on  the  revolving  cylinder.  The  steam  is  ad- 
mitted all  round  the  circumference  and  carried  in  an  axial 
direction  through  the  annular  .space  between  the  two  cy- 
linders. The  expansion  is  continuous  from  admission  to 
exhaust.  In  this  way  the  steam  never  acquires  a  velocitv 
approaching  the  speed  whiclr  it  attains  iu  an  (-xp.iudiui; 
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noz/lo,  but  iiisteail  moves  almij;,  allciiuiUlv  acqiiirinj;-  vel- 
ocity by  expansion  and  giving  it  up  by  impact  witli  the 
moving  vanes.  As  many  as  50,ocxj  vanes  are  frequently 
required  in  a  single  l\irbine. 

Steanj  is  admitteil  i.a  tlie  lurl)iiie  in  i-iifis  of  constant 
irequencv,  but  of  long  or  short  duration  according  to  the 
load.  Tlie  fraction  of  one  period  during  which  steam  is 
admitted  is  controlled  by  tlie  governt)r,  acting  through  a 
relay  mechanism.  It  is  claimed  that  tluoltliiig  does  not 
take  place  even  at  light  loads. 

To  elinunate  vibration,  concentric  bearings  arc  employed, 
consisting  of  .several  bron/e  sleeves,  with  small  clearances 
between  them.  Oil  is  supplied  to  these  sleeves  under  pres- 
sure, and  lateral  freedom  is  thus  given  to  the  journal.  It 
is  evident  from  a  consideration  of  the  action  of  the  steam 
in  this  turbine  that  there  will  be  a  heavy  end  thrust.  It 
is  necessary  to  compensate  for  this  thrust  by  employing 
several  pistons,  forming  a  part  of  the  revolving  drum. 
Steam  is  admitted  between  these  pistons  and  thus  tends 
to  balance  the  thrust. 

In  Europe  considerable  interest  lias  been  aroused  in  the 
Kaleau  Turbine.  It  is  essentially  a  multi-stage  turbine  of 
the  jet  or  impact  type.  In  other  words  the  combination 
of  a  set  of  no/./.les  directing  steam  into  a  single  wheel  is 
repeated  through  st)me  tweiitv  or  thirty  adjoining  cham- 
bers.   All  wheels  are  mounted  upon  the  same  shaft,  and 


sweeps  aiDiiiul  the  seinieircK'  of  these  jiockets  and  flews 
into  a  tube  guiile.  Tlinuinli  iliis  !^ui(]e  the  steam  is  led  in 
a  seiiiieirclc  willimit  Inss  nl  iiin^v  through  fiietion, 

and  is  directed  upon  the  wluel  ag.iin,  this  time  impinging 
upon  tlie  larger  set  ol  iKukels.  Losses  due  lo  cr.iss  cur- 
rents and  spraying  in  tlie  passage  through  the  intermediate 
guide  tube  are  iiiiniiiii/ed  by  dividing  the  tube  into 
narrow  passages.  The  steam  is  usually  carried  forward  in 
this  tul)e  so  that  the  second  point  of  contact  with  the 
wheel  is  in  advance  ol  the  first.  A  ^our  stage  arrangeiiienl 
has  been  designed  having  four  wheels  constructed  as 
above,  attached  to  a  single  shaft  but  running  in  separate 
compartments. 

The  great  advantage  of  tlic  Ciirtis  Steam  Turbine,  as 
comiuired  with  other  types,  is  the  low  spei-,1  of  rotation 
which  it  is  possible  to  obtain  without  sacrifice  of  efficien- 
cy. In  its  present  construction  the  expansion  takes  place 
in  several  stages  or  separate  compartments,  each  stage 
being  furnished  on  the  admission  side  with  suitable  noz- 
zles which  direct  the  steam  into  tlie  bucket  wheels  in  that 
stage.  In  each  stage  are  arranged  bucket  wheels  carrying 
two  or  more  rows  of  buckets,  while  between  successive 
rows  of  moving  buckets  are  the  intermediates  or  stationary 
buckets  reversed  in  direction.  The  steam  from  the  nozzle 
strikes  the  first  row  of  moving  buckets,  giving  up  some  of 
its  energy,  shown  in  loss  of  velocity.     Leaving  the  mov- 
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the  casing  is  divided  into  compartments  by  diaphragms, 
which  carry  the  nozzles.  The  wheels  are  of  very  light  con- 
struction, tapering  in  cross  section  from  the  centre  to  the 
circumference.  The  nozzles,  or  distriljutors,  as  they  are 
called,  increase  in  size  and  in  number  progressively  as  the 
exhaust  end  of  the  turbine  is  approached.  As  in  the  Par- 
sons' Turbine  the  last  stages  of  the  expansion  are  carried 
out  through  bucket  ring^  of  larger  diameter  in  order  to 
allow  for  the  rapid  increase  in  the  volume  of  the  steam 
under  very  low  pressures. 

Still  another  form  of  European  Turbine  is  the  Reidler- 
Stumpf  which  has  been  brought  into  prominence  within 
the  last  year  by  Professors  Reidler  and  Stuj^ipf  of  Char- 
lottenburg.  L'nlike  other  turbines  described  the  steam  is 
not  directed  upon  the  wheel  at  an  angle  to  the  plane  of 
rotation,  but  instead  strikes  squarely  upon  the  face  of  the 
buckets.  These  buckets  are  usually  of  a  double  pattern 
similar  to  the  buckets  of  a  Pel  ton  wlieel,  except  that  in 
this  case  the  bucket  is  milled  obliquely  like  the  pocket  in 
the  face  of  the  nickel  steel  ring.  The  wheel  is  of  large 
diameter,  and  in  this  way  a  comparatively  low  rotative 
speed  is  obtained.  Frequently  fractional  abstraction  of 
the  velocity  is  obtained  by  milling  the  pockets  side  by 
side  of  unequal  size.  In  such  cases  steam  from  the  nozzles 
impinges   upon    the    inner   edge   of   the    smaller  buckets, 


ing  buckets,  the  steam  is  guided  'through  the  stationary 
vanes  and  impinges  upon  the  second  row  of  moving  buck- 
ets, giving  up  another  portion  of  its  energy.  Should  there 
be  more  than  two  rows  of  buckets  the  same  course  is  fol- 
lowed, rebounding  from  stationary  to  moving  buckets,  un- 
til almost  brought  to  rest  on  leaving  the  last  wheel.  This 
process  is  known  as  fractional  abstraction,  and  in  this 
way  high  velocity  steam  is  made  to  etliciently  impart  mo- 
tion to  a  comparative!}'  slowly  moving  element. 

The  arrangement  of  nozzles  in  the  Curtis  Turbine  is 
clearly  shown  in  Fig.  No.  i.  Instead  of  a  number  of  sepa- 
rate streams,  the  flow  is  directed  in  a  belt  upon  the  buck- 
ets. The  nozzles  occupy  only  a  small  part  of  the  circum- 
ference in  the  first  stage,  the  breadth  of  the  steam  belt 
increasing  in  succeeding  stages.  In  the  last  stage,  where 
the  volume  of  steam  is  very  large,  steam  is  gonerallv  ad- 
mitted all  round  the  wheels.  As  the  steam  admitted  to 
the  turbine  is  directed  upon  only  a  portion  of  the  circum- 
ference, "it  is  possible  to  obtain  any  desired  sjiced  of  rota- 
tion within  wide  limits  b\'  using  a  wheel  of  suitable  dia- 
meter. This  is  an  advantage  not  presented  bv  turbines  in 
which  steam  is  admitted  all  round  the  ivhcel.s. 

Governing  is  accomplished  witliou't  loss  of  pressure  by 
throttling.  The  admission  of  steam  to  the  sections  of  the 
first  stage  nozzles  is  controlled  by  separate  valves,  which 
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operate  consecutively.  With  a  change  of  load  the  breadth 
of  the  active  steam  belt  is  varied  automatically  by  the 
closing  of  one  or  more  of  the  end  sections.  In  this  way 
the  supply  of  steam  is  not  dependent  upon  action  of  a 
single  valve,  and  a  failure  of  one  of  the  sectional  valves 
only  serves  to  throw  the  work  upon  the  next  in  order.  In 
some  of  the  first  machines,  this  sectional  governing  was 
carried  out  simultaneously  in  all  stages.  However,  as  the 
economy  is  not  materially  improved  by  this  arrangement, 
it  is  not  eniplovcd.  Hand  operated  valves,  opening  addi- 
tional noz/les,  are  sometimes  eniplo)  ed  in  the  later  stages. 


These  are  set  to  give  the  best  possible  conditions  under 
the  average  of  load  of  the  machine,  but  are  not  adjusted 
for  fluctuations  of  short  duration.  For  overload  condi- 
tions automatic  valves  are  occasionally  used  to  limit  the 
rise  of  pressure  by  opening  additional  nozzle  sections  in 
the  next  lower  stage. 

The  governor  itself  is  of  the  centrifugal  type  and  is 
attached  to  the  top  of  the  generator  shaft.  The  motion 
of  the  governer,  by  electrical  or  mechanical  means,  is  made 
to  operate  small  pilot  valves,  which  in  turn  admit  or 
exhaust  live  steam  from  the  spaces  behind  the  governing 
valves.  In  the  case  of  electrically  operated  valves  the 
governor  actuates  the  fingers  of  a  small  controller,  opening 
or  closing  the  circuits  of  electro  magnets,  which  in  turn 
operate  the  pilot  valves.  The  current  for  these  magnets 
is  taken  from  the  exciter  bus-bars,  and  the  arrangement  is 
such  that,  in  case  of  failure  of  the  current  supply,  the 
governing  valves  close,  avoiding  the  possibility  of  a  dan- 
gerous increase  in  speed.  When  the  electrical  control  is 
not  employed  the  pilot  valves  are  actuated  directly  from 
a  suitable  cam  cylinder,  which  is  turned  by  the  governor. 
For  synchronizing  purposes  a  device  is  used  in  conjunc- 
tion with  the  governor  whereby  the  speed  of  the  turbine 
can  be  varied  consideralily  while  the  machine  is  in  opera- 
tion. In  large  machines  this  synchronizing  device  is  oper- 
ated by  a  small  motor,  controlled  from  the  switchboard. 

As  an  additional  safe-guard  against  possible  racing  of 
the  turbine,  simple  emergency  tripping  devices  are  arranged 
which  act  at  a  speed  somewhat  in  excess  of  normal,  and 
close  a  butterfly  valve  in  the  main  steam  pipe.  At  the 
same  time  a  valve  in  the  lower  part  of  the  machine  is 
operated  and  breaks-  the  vacuum. 

A  distinctive  feature  of  the  Curtis  Turbine,  as  compared 
with  other  types,  is  its  vertical  form.  The  saving  in 
weight  and  floor  space  is  very  considerable,  the  weight 
being  from  15  to  25  per  cent,  and  the  floor  space  less  than 
10  per  cent,  that  of  a  slow  speed  engine  generator  set  of 
the  same  capacity.  Figure  No.  2  shows  a  compara).ive 
view  of  a  500  K.W.  100  R.P.M.  Hamilton  Corliss  Cross 
Compound  Engine  with  generator  and  a  500  K.W.  1800 
R.P.M.  Curtis  Turbo  Generator  unit.  The  engine  unit  oc- 
cupies 750  square  feet  and  weighs  277,000  lbs.  as  compared 
with  50  square  feet  and  ^X.ooo  llis.  for  the  turbine  set. 
The  adoption  of  the  vertical  form  of  machine  called  forth 
considerable  criticism,  but  the  satisfactory  results  obtain- 
ed have  even  exceeded  the  expectation  of  the  designers. 
The  step  bearing  consists  of  two  cast  iron  plates,  one  of 
which  is  keyed  to  the  foot  of  the  shaft,  the  lower  plate 
being  stationary.  Oil  under  pressure  enters  a  central  re- 
cess in  the  faces  of  the  jilates  and  is  forced  outward  to  the 
circumference.  Thus  the  whole  weight  of  the  moving  ele- 
ment is  carried  upon  a  thin  film  of  oil.  The  upper  bear- 
ings serve  only  as  guides  for  the  shaft,  and  are  not  sub- 
jected to  any  load.     The  mechanical  friction  of  Miis  ar- 


rangement is  almost  nil.  With  the  vertical  type  of  machine 
there  are  none  of  the  difficulties  in  vibration  met  with  in 
the  supporting  of  a  heavy  rotating  element  between  hori- 
zontal bearings  at  a  considerable  distance  apart.  There  is 
less  tendency  of  the  shaft  to  spring  and  cause  rubbing,  and 
as  the  whole  weight  is  carried  by  the  step  bearing,  the 
diameter  of  the  shaft  need  not  be  reduced  at  the  journals 
but  may  be  made  as  large  as  desired.  The  compact  ar- 
rangement of  the  wheels  and  casing  makes  the  expansion 
very  small,  and  furthermore,  all  expansion  is  upward  and 
does  not  produce  the  distortion  encountered  in  horizontal 
machines. 

In  a  station  comprising  a  number  of  vertical  units  the 
oil  is  supplied  from  one  or  two  steam  driven  pumps,  and 
as  a  precaution  against  failure,  a  dead  weight  accumulator 
may  be  employed,  capable  of  supplying  high  pressure  oil 
for  a  limited  period.  The  worst  that  can  happen  in  case 
of  failure  of  the  oil  pressure  is  a  grinding  of  the  step 
bearing  plates.  These  can  either  be  faced  ofi  or  easily  and 
cheaply  replaced  by  new  blocks.  When  the  forced  supply 
of  lubricant  to  a  horizontal  machine  fails,  it  usually  re- 
sults in  cutting  the  shaft  as  well  as  the  bearing. 

It  is  of  interest  to  note  that  in  the  Curtis  Turbine  there 
is  no  end  thrust  due  to  the  action  of  the  steam  on  the 
buckets.  The  angles  of  entrance  and  of  exit  being  the 
same  in  a  moving  bucket,  the  components  of  the  force, 
exerted  in  a  direction  parallel  to  the  shaft,  are  equal  and 
opposite  in  sign.  The  pressure  of  the  medium  in  any  stage 
is  the  same  at  all  points.  The  absence  of  end  thrust  is 
demonstrated  in  that  there  is  no  rise  in  the  oil  pressure 
on  the  step  bearing  of  the  machine  when  steam  is  turned 
on. 

A  very  high  degree  of  expansion  is  desirable,  though  not 
e.s.sential,  for  favorable  results  in  the  Curtis  Turbine. 
Owing  to  the  compact  arrangement  of  the  casing,  the  chances 
of  air  leakage  are  extremely  small,  and  a  high  vacuum  is 
easily  maintained  where  a  liberal  supply  of  condensing 
water  is  available. 

In  general  the  surface  condenser  is  preferable  for  use  with 
steam  turbines.  This  type  permits  a  higher  vacuum  and 
also  allows  the  return  of  the  condensed  steam  to  the  boiler. 
No  oil  comes  in  contact  with  the  steam  during  its  passage 
through  the  turbine.  Consequently,  the  exhaust  steam  is 
free  from  impurities. 

When  the  amount  of  cooling  water  is  limited,  the  jet 
condenser  may  be  found  advisable,  but  the  vacuum  attain- 
able with  this  type  of  condenser  is  not  so  good  on  account 
of  the  presence  of  entrained  air  in  the  injection  water. 

As  to  whether  the  somewhat  higher  initial  cost  warrants 
the  installation  of  surface  condensers  is  a  matter  to  be 
decided  bv  local  conditions,  Ihe  price  of  coal,  the  load 
lactor,  temperature  and  quantity  of  cooling  water  avail- 
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able,  and  other  considerations  iiiav  make  it  advisable  to 
provide  for  a  27  inch  or  even  a  2b  incli  vacuum  in  jilace 
of  a  28  inch  vacuum  or  higher.  Nevertheless,  in  most 
cases  the  gain  in  economy,  due  to  high  vacuum,  warrants 
the  expense  entailed.  Accordingly,  stations  equipped  with 
Curtis  Turbines  are  almost  without  excciHion  provided 
with  condensing  plants  to  secure  a  vacuum  of  at  least  28 
inches. 

Machines  known  as  the  Condenser  Base  Turbines  form  a 


new  typo,  Several  i>l  lluso  aii-  uiulci'  CDiisli iiclii.)ii,  llie 
condenser  being  conlauieil  in  the  l>ui)ine  base.  The  siiu- 
plieily  of  tliis  arrungenu'iU,  the  short  ilirect  path  ol  the 
stcunt  to  the  eoiulenser,  and  the  saving  in  lloor  space  arc 
at  once  evident.  Fignre  No.  3  shows  a  2000  K.W.  set  of 
this  type. 

The  los.ses  due  to  friction  and  windage  in  the  Curtis  Tur- 
bine remain  in  the  form  of  heal,  and  are  thus  largely  use- 
ful in  re-cvaporating  the  water  of  expansion.  Drier  steam 
is  in  this  way  snpi)lied  to  the  next  stage.  Unlike  the 
reciprocating  engine,  the  accidental  carrying  over  of  water 
from  tlie  boilers  produces  no  ill  elTecls  in  the  turbine. 

Superheated  steam  up  to  any  temperature  commercially 
available,  may  be  iised  in  the  standard  Curtis  Turbines, 
the  design  t>f  the  apparatus  allowing  either  dvy  or  super- 
heated steam  to  be  used  at  w'ill. 

A  lintited  scries  of  tests  indicates  that  in  the  Curtis 
Turbine  the  use  of  superheat  decreases  the  steam  consump- 
tion at  the  rate  of  about  1  per  cent,  for  every  14  degrees 
K.  Similar  considerations  as  allect  the  choice  of  vacuum 
apply  largely  in  the  case  of  superheaters.  The  initial  cost 
and  jiiaintcnance,  and  cost  of  fuel  have  to  be  considered. 
Recent  experiments  indicate  that  at  high  temperatures  the 
spec i tic  heal  t)f  superheated  steam  at  constant  pressure  is 
considerably  in  excess  of  the  value  heretofore  assumed  (viz. 
4S).  Hence  the  reduction  in  water  rate  due  to  highly 
superheated  steam  may  be  gained  at  the  expense  of  too 
much  fuel.  However,  as  a  general  rule  a  moderate  amount 
of  superheat  is  advisable. 

It  will  be  readily  understood  that  the  problem  of  gen- 
erator design  for  steam  turbines  involves  a  great  many 
features  not  encountered  heretofore.  The  construction  of 
the  revolving  element  inusl  be  of  great  strength  and  rigid- 
ity. All  parts  must  be  balanced  separately  with  Ihe 
greatest  care.  In  the  case  ol  revolving  Held  machines,  the 
Held  core  is  built  up  of  steel  plates  rivetted  together  in 
sections  of  one-half  to  one  inch  thick,  depending  on  the 
si/c.  Each  of  these  sections  must  be  Ijalanced  accurately 
before  assembling.  The  edgewise  wound  field  coils  are  sub- 
jected to  heavy  pressure  in  baking,  and  are  arranged  so 
that  .shifting  on  the  poles  is  impossible.  The  assembled 
field  is  given  a  bala.nce  under  running  conditions.  This  is 
done  after  the  turbine  is  .set  up  by  the  addition  of  suitable 
weights.  Similar  methods  are  employed  in  the  balancing 
of  direct  current  armatures,  the  commutator,  armature 
heads,  etc.,  being  all  balanced  separately  and  the  iDunehings 
balanced  in  sections. 

Data  regarding  the  performance  of  Curtis  Turbines  has 
up  to  the  present  been  largely  confmcd  to  results  obtained 
in  the  factory,  and  few  opportunities  for  official  tests  have 
been  presented.  The  tests  given  below  were  made  upon  a 
500  K.AV.,  hn  Cvcle,  2300  V.  set,  operating  .it  about  1800 
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R.r  .M.,  and  installed  in  the  Newport  Stat:on  ol  the  Mas- 
sachusetts Klectric  Company.  Current  from  this  station 
is  supplied  for  railway  and  lighting,  the  railway  work 
being  the  most  important  part  of  the  load.  The  tests  w-cre 
conducted  by  Mr.  George  II.  liarrus.  Consulting  Engineer, 
representing' the  owners,  and  Mes.srs.  R.  II.  Rice,  recently 
of  Rice,  Sargent  &  Company,  and  A.  R.  Dodge,  acting  for 
the  General  Electric  Company. 

Tests  were  made  and  water  rates  measured  with  various 
conditions  of  fixed  load,  with  and  without  superheat,  as 
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shown  by  tlu-  curves  and  tables.  Tests  were  also  made 
with  such  commercial  loads  as  arc  daily  experienced  in 
this  plant,  and  the  steam  consumption  per  kilowatt  hour 
under  working  conditions  was  ascertained  by  careful  deter- 
minati(nis  of  the  total  water  condensed,  and  of  the  load 
as  measured  by  main'  insd  iiments  and  as  recorded  by  care- 
fully checked  rcci jmI  1  iii;  w.i 1 1  meters. 

Attention  is  speciall}-  called  to  the  records  of  operation 
under  commercial  load,  since  they  illustrate  the  great  prac- 


tical  advantage  afforded  by  api)aratus  of  this  kind.  The 
load  during  these  tests  fluctuated  incessantly  with  an  aver- 
age sudden  variation  of  about  100  kilowatts,  and  with  an 
average  load  of  253  kilowatts  in  one  case  and  421 
kilowatts  in  another.  In  the  former  case  the  average 
steam  consumption  per  kilowatt  hour  was  onlj'  22.38  lbs. 
The  best  steam  engines  now  used  for  such  purposes  in  this 
country  would  consume  at  least  28  pounds  of  steam  per 
kilowatt  hour  under  such  load  conditions,  and  in  most 
cases  the  consumption  would  be  considerably  larger.  The 
consumption  of  20.73  pounds  per  kilowatt  hour  with  an 
average  of  421  kilowatts  for  such  variable  load  is  also  a 
very  fine  performance.  During  tests  the  steam  pressure 
was  about  145  pounds  and  the  vacuum  about  95  per  cent. 
The  speed  regulation  from  no  load  to  full  load  was  8-10  of 
I  per  cent.  Momentum  speed  variations  at  full  load  did  not 
exceed  1.6  per  cent,  and  under  the  commercial  load  of  the 
station  showed  a  maximum  of  2.1  per  cent. 

The  liberal  design  of  the  generator  is  shown  in  the  tem- 
peratures. After  a  run  of  eight  hours  at  660  K.W.,  the 
highest  temperature  rise  was  38  degrees  C. ,  and  with  a 
load  of  764  K.W.,  or  53  per  cent,  overload  for  two  hours 
no  further  increase  in  temperature  was  noted. 

In  considering  these  practical  results  it  should  be  borne 
in  mind  that  the  jjlant  which  gives  these  results  possesses 
manv  other  practical  advantages  which  conduce  to  economy. 
All  the  conclenscd  water  in  this  plant  since  it  originally 
started  has  been  returned  directlv  to  the  boilers,  and  the 
boilers  are  consecpiently  at  the  present  time  in  a  perfectly 
clean  condition,  although  the  natural  water  supiilv  (>f  New- 
port is  Ijad.  During  all  this  time  no  oil  has  passed  into 
the  boilers  nor  has  any  been  wasted.  All  the  oil  in  use 
is  simply  circulated  and  u.scd  over  and  over  again.  The 
absence  of  air  leakage  in  the  turbine  and  the  absence  of 
air  in  the  feed  water  greatly  simpfify  the  maintenance  of 
good  vacuum,  which,  of  course,  contrilmtes  to  these  excel- 
lent practical  results.  The  whole  arrangement  of  this  plant 
is  compact,  simi)le  and  easy  of  maiiiuuance,  and  the  le- 
suits  are  rejiresentativc  of  tliosc  wliuii  can  be  obtained 
unvwhcrc  from  such  apparatus  where  the  water  for  con- 
cleiisation  is  available. 

SI  MMARV  OF  COM.MKUCI.M.  RUNS. 

Jan.  15,  1904.  Jan.  26,  1904. 

Duration    T2  hours.  75  hours. 

Total  coal  wet    13, 5^7  lbs.     10,205  lbs. 

Moisture  in  coal   3.1  ])er  cent.  5.5  per  cent. 

Water  evajiorated    127,267  lbs.    104,026  lbs. 

Drip  withdraw'n  from  steam  pipe 

per  hour    .  46  lbs. 

Moisture  by  calorimeter   3.05  per  cent.  2,1  per  cent. 

Total  steam  to  turbine    loS,loo  lbs.      8(1,833  lbs 

Steam  per  hour  to  turbine    9,008.6  lbs.       5,789  lbs. 

Dry  steam  per  hour  to  turbine         8,733  8  lbs.       5,667  lbs 
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Load  by  Polyphase  meter    406.4  kw.  234.7  kw. 

Load  on  auxiliaries  (average)   14.9  kw.  18.5  kw. 

Total  load  average    4*1.3  kw.  253.2  kw. 

Dry  steam  per  kilowatt  hour   20.73  lbs.  22.38  lbs. 

Dry  coal  per  kilowatt  hour    2.67  lbs.  2.54  lbs. 

Load  1%      Full         %  %  % 

Dry  steam  per  kilo- 
watt hour,  lbs.       20.22       19. 78  20.69       21.38  27.85 

The  above  results  were  obtained  on  the  first  commercial 
machine,  and  changes  have  since  been  made  which  greatly 
improve  the  economy.  From  incomplete  tests  ui)on  a  new 
2000  K.W.  set,  it  would  seem  that  the  results  obtained  on 
the  first  machine  can  be  improved  ])y  at  least  15  per  cent. 
Complete  figures  on  these  tests  are  nut  availaljle  at 
present. 


HEAVY  ELECTRIC  TRACTION  BY  ALTER- 
NATING CURRENTS/ 

By  p.   M.  lylNCOLN. 

Again  and  again  the  prophecy  has  been  made  that  the 
•steam  locomotive  is  doomed  to  extinction — that  electricity 
will  take  the  place  of  the  steam  locomotive  in  through 
service  on  trunk  lines  just  as  it  has  replaced  the  horse  as 
a  motive  power  for  local  service  on  urban  and  suburban 
lines.  The  displacement  of  the  horse  as  a  motive  power 
has  been  complete.  Not  only  that,  but  the  field  previously 
occupied  by  the  horse  has  been  broadened  and  extended 
until  the  service  rendered  has  approached  both  in  weight 
of  vehicles,  speed  and  distance  travelled,  the  service  ren- 
dered by  steam  trunk  lines.  In  view  of  the  extremely 
rapid  growth  of  electric  traction  in  extent  as  well  as  in 
weights  of  the  cars  and  speeds,  the  prophecy  that  the 
steam  locomotive  is  about  to  pass  is  not  a  surprising  one. 

With  this  prediction  in  mind,  therefore,  the  writer  re- 
cently undertook  to  look  up  the  records  of  one  of  the  large 
electric  manufacturing  companies  to  find  the  extent  in 
which  electricity  has  been  substituted  for  steam.  The 
writer  had  in  mind  such  well-known  examples  as  the 
equipment  of  the  B.  &  O.  tunnel  in  Baltimore,  the  New 
York  elevated  lines  and  the  proposed  electrification  of 
Pennsylvania  and  New  York  Central  systems  in  and  around 
New  York.  Recalling  these  he  expected  to  find  many  typi- 
cal examples  where  electricity  had  displaced  steam  for 
various  kinds  of  traffic.  It  was  surprising  to  find,  there- 
fore, that  the  examples  above  mentioned  are  practically 
the  only  ones  where  such  substitution  has  been  made  or 
actively  undertaken  in  this  country.  There  are  a  number 
cif  examples  where  the  service  rendered  by  electricity  is 
comparable  in  many  respects  to  that  rendered  on  trunk 
lines,  but  such  service  almost  invariably  has  been  due  to 
the  expansion  of  an  urban  or  suburban  electric  system, 
and  does  not  indicate  any  tendency  on  the  part  of  the 
trunk  line  managers  to  adopt  electricity  as  a  motive 
power.  Even  in  the  cases  cited  above  where  electricity 
has  been  substituted  for  steam,  the  change  from  steam  to 
electricity  can  hardly  be  said  to  have  been  made  voluntar- 
ily. The  New  York  Central  decided  to  make  the  change 
only  after  an  appalling  accident  due  to  the  obscuring  of 
signals  by  the  smoke  of  locomotives.  In  the  case  of  the 
Pennsylvania  Railroad  the  use  of  long  tunnels  which  would 
be  fouled  by  locomotive  smoke  and  gases,  certainly  beyond 
the  point  of  comfort  for  passengers  and  possibly  beyond 
the  point  of  endurance,  practically  forced  the  adoption  of 
electricity.  The  class  of  service  represented  by  the  Man- 
hattan Elevated  had  been  successfully  performed  by  elec- 
tricity for  years  in  other  places  before  a  realization 
on  the  part  of  its  management  that  electricity  as  a  mo'ive 
power  was  cheaper,  as  well  as  the  public  indignation 
against  the  smoke  nuisance  in  New  York,  fina'ly  forced 
the  adoption  of  electricity  as  a  motive  power.  In  \hc  case 
of  the  Baltimore  tunnel  it  required  an  edict  of  the  ctjurts 
before  the  change  to  electricity  was  made. 

There  seem  to  be  two  reasons  for  this  surprising  lack 
of  progress  which  electricity  has  made  m  displacing  the 
steam  locomotive,  one  a  technical  and  the  other  a  psycho- 
logical reason. 

First,  to  take  up  the  technical  reason.  Up  to  within 
comparatively  recently  the  only  thing  that  the  electrical 
engineer  had  to  offer  for  trunk  line  operation  was  the 
well-known  direct  current  motor  with  a  maximum  voltage 
of,  say,  700,  and  the  necessary  rotary  converter  equip- 
ment tliat  normally  goes  with  such  a  system.  To  this 
system  there  are  admittedly  a  number  of  valid  objections. 
In  spite  of  these  objections,  however,  there  has  been  no 
time  within  the  last  five  years  when  the  electric  companies 
would  not  have  undertaken  to  equip  any  trunk  line  on  this 
continent,  and,  furthermore,  they  would  have  guaranteed 
to  render  at  least  the  same  service  as  is  rendered  bv 
steam.  As  to  the  relative  cost  of  such  service  by  the 
direct  current  system  compared  to  steam  there  comes  in  a 
question  as  to  the  character  and  density  of  the  trciltic. 
In  many  instances  it  could  be  shown  that  the  trunk  line 
traffic  could  be  done  more  cheaply  by  electricity  Ihun  by 
steam,  even  when  the  D.  C.  system  was  used.  With  heavy 
trains  at  long  intervals,  however,  the  handicaj)  against 
electric  tractifin  increased  until  the  point  arrived  where 
Taper  read  before  tlu-  c"nti-ic1i.->ii  I'ln  tiiml  A'!^n^!fllinn, 


practically  no  saving  could  be  shown.  The  adveni  ol  the 
alternating  current  motor  changed  all  this.  This  point 
will  be  returned  to  later. 

I'erliaps  of  still  greater  import  is  the  second  reason  offer- 
ed to  explain  the  lack  of  progress  by  electricity  in  dis- 
placing steam — the  psychological  one.  The  electrical  en- 
gineer must  not  only  develop  a  system  \\'hich  is  capable 
of  handling  the  traflic  of  a  trunk  line,  but  he  must  also 
convince  the  trunk  line  managers  that  he  can  successfully 
handle  their  traffic.  Until  the  writer  made  the  investiga- 
tion referred  to  above  he  had  remained  under  the  impres- 
sion that  the  trunk  lines  were  installing  electricity  on 
such  branch  lines  as  were  unquestionably  suited  to  electric 
operation,  and  were  in  short  becoming  educated  to  appre- 
ciate the  advantages  of  electric  drive.  That  investigation, 
however,  dispelled  such  ideas.  It  is  not  the  trunk  lines 
that  are  putting  in  the  many  high-speed  and  heavy  service 
electric  roads  latterly  so  coiiimoii,  but  a  new  type  trans- 
portation engineer  and  one  that  is  not  bound  by  the  tra- 
ditions of  the  steam  railroads.  That  this  new  method  of 
transportation  is  a  serious  rival  to  the  trunk  line  in  many 
fields,  and  further,  that  it  is  bound  to  become  a  still  more 
serious  rival  is  unquestionable. 

It  is  appreciated  that  there  is  reason  why  the  trunk  lines 
should  hesitate  to  adopt  on  their  main  lines  at  once  so 
radical  a  change  as  that  of  electricity  as  a  motive  power 
instead  of  steam.  The  steam  locomotive  is  doing  its  work 
and  is  doing  it  well.  The  first  essential  of  the  trunk  line 
manager  is  to  move  his  freight  and  passengers,  and  to 
move  them  promptly,  and  that  is  what  his  steam  locomo- 
tive is  doing.  Electricity,  therefore,  is  not  a  necessity,  he 
leasons  ;  it  is  only  an  improvement — and  of  that  proposi- 
tion he  is  by  no  means  convinced  and  apparently  does  not 
desire  to  be  convinced.  All  the  electrical  engineer  asks  is 
an  opportunity  to  prove  that  he  is  prepared  to  do  success- 
fully the  work  that  is  now  being  done  by  steam.  That 
such  an  opportunity  has  not  been  given  is  evident  from 
the  record  referred  to  above,  showing  the  remarkably  few 
number  of  substitutions  of  electricity  for  steam. 

But  now  to  return  to  the  technical  question.  Briefly, 
the  question  is — Can  trunk  line  traffic  be  handled  economi- 
cally by  electricity?  Since  the  advent  of  the  single  phase 
A.  C.  motor  our  answer  is  an  emphatic  YES.  With  the 
direct  current  system  there  was,  perhaps,  some  doubt,  but 
that  is  entirely  removed  by  the  single  phase  motor. 

The  advantages  of  the  alternating  over  the  direct  current 
systems  are  apparent.  Those  which  pertain  particularly 
to  heavy  traffic  are:  — 

1st — Elimination  of  the  trolley  voltage  limit  resulting 

in 

(a)  Reduction  of  the  current  to  be  collected  by  use  of 
higher  trolley  voltages. 

( b )  Ability  to  use  overhead  contact  conductors  rather 
than  third  rail. 

(c)  Increased  economy  both  in  copper  and  power. 
2nd — Elimination  of  the  rotary  converter. 

It  is  in  the  elimination  of  the  trolley  voltage  limit  set 
Iiy  the  maximum  allowable  voltage  that  can  be  put  on  a 
D.  C.  motor  that  the  ])rincipal  advantage  accrues  to  the 
A.  C.  system.  To  do  the  work  that  is  now  done  by  the 
steam  locomotive  requires  the  application  of  an  enormous 
jiower.  To  get  this  power  at  even  the  maximum  voltages 
allowable  in  I).  C.  work  involves  currents  which  would 
often  run  from  4,000  to  8,000  amjieres  for  the  operation  of 
a  single  train.  The  delivery  of  this  amount  of  power  from 
the  sub-stations  to  the  trains  means  both  exjiensive  con- 
ductors and  large  losses.  But  the  expense  and  the  loss  are 
perhaps  not  the  greatest  problems.  These  currents  must 
be  taken  from  the  conductors  into  the  trains  through  a 
moving  contact.  This  requirement  in  turn  demands  a 
working  conductor  with  a  large  surface,  and  even  under 
the  most  favorable  conditions,  is  a  problem  that  demands 
the  most  careful  consideration.  The  usual  solution  is  the 
installation  of  the  third  rail.  This  furni.slies  a  working 
conductor  with  both  a  large  surface  and  large  current  car- 
rying capacity.  But  the  expediency  of  ecpiipping  trunk  line 
railwav  systems  with  third  rail  is,  to  say  the  least, 
df)iil)tful.  An  overhead  conductor  is  jjreferable  for  many 
reasons.  Raising  the  voltage  of  the  working  conductor 
cuts  this  Gordian  knot  at  once.  For  trunk  lines  a  trolley 
voltage  of  3,000  might  he  considered  as  a  minimum  and 
]o,ooo  volts  would  be  proposed  without  hesitation.  In 
fact,  this  latter  voltage  has  been  successfully  used  abroad 
under  circumstances  much  more  trying  than  would  obtain 
with  a  single  phase  system,  in  that  all  three  conductors 
of  a  three  phase  system  with  10,000  volts  between  any  two 
were  used  as  working  conductors.  In  the  single  ])hasc  sys- 
tem only  a  single  overhead  conductor  need  be  used. 

Since  the  cost  of  conductors  to  take  power  from  the 
sub-stations  to  the  trains  is  the  greatest  single  item  in  the 
I).  C.  system,  it  is  evident  that  this  raising  of  the  trolley 
voltage  is  a  large  factor  in  cutting  down  the  cost  of  the 
A.  C.  relative  to  the  D.  C.  .system. 

Tlie  elimination  of  the  rotary  converter  is  ])robably  the 
next  difference  in  order  of  iiniiortaiice.  Not  only  does  the 
use  of  alternating  current  eliminate  a  large  element  of 
first  cost  and  an  element  of  loss  averaging  probably  10 
per  cent.,  but  bv  making  available  higher  trollev  voltages 
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it  also  makes  the  total  number  of  sub-stations  smaller  and 
eliminates  the  necessity  of  skilled  attendance  at  the  sub- 
stations that  arc  used. 

There  are  a  number  of  other  points  of  advantage,  but 
those  nientioned  above  are  the  principal  ones. 

When  we  come  to  consider  trunk  line  traffic  with  elec- 
tricity as  a  motive  power  there  are  two  distinct  problems 
to  discuss:  — 

isl — Klectricity  vs.  Steam,  and 

end— Uirect  Current  vs.  Alternating  Current. 

As  to  the  latter  question  there  is  no  doubt.  The  altern- 
ating current  system  is  the  better  in  practically  every  par- 
ticular.   Tlie  main  reasons  are  given  above. 

As  to  the  first  questiiju  there  is  perhaps  cause  for  greater 
discussion  than  on  the  scct)nd,  but  to  my  mind  there  is  no 
greater  cause  for  doubt. 

The  following  points  of  advantage  in  electric  drive  for 
trunk  lines  may  be  offered:  — 

1ST.-  REDUCED  WEICHT  OF  LOCOMOTIVES. 
Forty-five  per  cent,  of  the  weight  of  a  steam  locomotive 
and  tender  available  for  traction  is  about  the  average 
obtained  at  present.  In  the  electric  locomotive  every 
pound  of  weight  is  available  for  traction.  The  weight  of 
an  electric  locomotive  to  do  a  given  service  may  therefore, 
so  far  as  tractive  effort  is  concerned,  be  cut  down  to  at 
least  one-half  that  required  by  steam.  In  ordinary  prac- 
tice, too,  the  weight  of  the  locomotive  and  tender  consti- 
tutes from  5  per  cent,  to  25  per  cent,  of  weight  of  the 
train.  Electric  traction  can  therefore  by  this  one  consider- 
ation save  from  2  1-2  per  cent  to  12  1-2  per  cent,  of  the 
power  now  required  under  steam  service.  Or  to  put  it  in 
another  way,  the  live  freight  per  train  may  be  increased 
with  electric  traction — considering  tractive  elTort  alone— 
from  2  1-2  per  cent,  to  12  per  cent,  over  steam. 

2ND. —  UNIFORM  TORQUE. 
Another  condition  that  will  serve  to  enhance  still  further 
the  difference  in  weight  is  the  uneven  torque  exerted  by 
the  steam  locomotive  within  a  single  revolution  of  the 
drivers  as  compared  with  the  perfectly  even  torque  as 
exerted  by  the  electric  locomotive.  A  given  weight  on 
drivers  is  therefore  more  effective  in  the  electric  than  in 
the  steam  locomotive,  or,  in  other  words,  for  a  given  use- 
ful tractive  effort  less  weight  is  required  on  the  drivers  of 
an  electric  than  a  steam  locomotive. 

3RD.  PERFECTLY  K.\LANCED  DRIVERS. 

The  electric  locomotive  not  only  has  a  perfectly  even 
torque  at  all  points  in  the  revolution  of  the  drivers,  but 
the  drivers  are  always  in  perfect  balance.  In  this  respect 
it  is  decidedly  superior  to  the  steam  locomotive  where  a 
perfect  balance  is  an  impossibility.  At  high  speeds,  there- 
fore, the  pounding  of  the  steam  locomotive  on  the  track  is 
one  of  the  greatest  elements  in  the  deterioration  of  the 
permanent  way.  This  element  of  deterioration  of  track 
would  be  entirely  avoided  by  the  use  of  electric  drive. 

4TH.  —  FEWER  REPAIRS. 

Compared  to  the  electric  motor  the  steam  locomotive  is 
an  extremelv  delicate  and  complicated  piece  of  apparatus. 
Imagine,  for  an  instant,  if  you  can,  a  steam  boiler  and 
engine  operating  under  the  conditions  met  and  successfully 
met  by  the  street  railway  motor  in  everyday  practice. 
Railway  motors  have  been  known  to  make  a  mileage  of 
as  much  as  450,000,  requiring  renewal  of  bearings  only. 
Such  a  record  with  a  steam  engine  and  boiler  under  such 
conditions  is  unthinkable,  as  well  as  unreasonable  to 
expect  in  view  of  the  greater  number  of  parts  and  the  reci- 
procating motion. 

On  account  of  this  greater  sturdiness  and  less  liability 
to  damage  on  the  part  of  the  electric  locomotive,  it  fol- 
lows that  to  render  a  given  service  fewer  electric  than 
steam  locomotives  will  be  required,  because  the  propor- 
tionate number  in  the  round  house  will  not  be  .so  great. 
The  result,  therefore,  is  not  only  a  smaller  repair  hill  but 
also  a  smaller  number  of  machines  to  provide,  house  and 
care  for. 

5TH.  — UTILIZATION  OF  WATER  POWER. 

The  use  of  electric  traction  gives  an  opportunity  for  the 
utilization  of  water  power  that  is  impossible  with  steam. 
This  point  is  of  particular  interest  to  Canadians,  both 
because  of  the  scarcity  of  coal  and  the  abundance  of  water 
power.  The  same  reason  for  the  consideration  of  electric 
drive  holds  true  for  a  large  part  of  Western  United  States. 
This  same  consideration  has  caused  the  Swedish  Govern- 
ment to  determine  upon  a  change  on  all  the  railroads  of 
Sweden  from  steam  to  electric  drive,  and  the  first  active 
steps  looking  toward  this  change  has  already  been  taken. 

6tH.  MULTIPLE  CONTROL. 

The  electric  drive  lends  itself  easily  to  distant  control. 
It  is  not  necessary,  therefore,  with  electric  drive  to  have 
the  point  of  application  of  power  and  the  intelligence  that 
governs  the  application  of  that  power  at  the  same  place. 
It  is  possible  to  subdivide  the  electric  drive  into  relatively 
small  units  and  place  them  at  intervals  through  the  train, 
still  retaining  control  over  the  individual  units  at  a  cen- 


tral point.  This  avoids  both  the  necessity  of  concentra- 
tion of  weight  at  the  front  of  the  train  as  well  as  the 
excessive  draw-bar  pulls,  both  of  which  problems  are  of  ne 
small  dimensions  in  steam  practice. 

7TH.  SMOKE  AND  CINDERS. 

The  abolition  of  the  smoke  and  cinders  of  the  present 
steam  locomotives,  although,  perhaps,  it  does  not  add  to 
tile  economy  of  the  electric  system,  still  it  is  an  advantage 
in  its  favor  that  would  be  vastly  appreciated  by  the  tra- 
velling public. 

8tH.  ECONOMY. 

Practically  all  the  points  above  mentioned  are  in  the 
direction  of  increased  economy.  In  addition,  however,  we 
have,  in  case  steam  power  is  used,  the  vast  difference 
between  the  economy  that  can  be  obtained  from  relatively 
large  stationary  engines  operated  in  conjunction  with  con- 
densers on  the  one  hand,  as  against  the  locomotive  on  the 
other,  which  must  necessarily  run  non-condensing  and  in 
which  the  losses  by  radiation,  relatively  small  grate  area 
and  enormous  changes  in  load  are  necessarily  severe.  The 
question  of  relative  economy  between  steam  and  electric 
motive  power  on  trunk  lines  was  considered  by  Mr.  A.  H. 
Armstrong,  in  a  paper  read  by  him  before  the  Canadian 
Society  of  Civil  Engineers,  November  19th,  1903.  From 
his  analysis  and  conclusions  it  is  safe  to  assert  that  nine- 
tenths  of  the  trunk  line  traffic  of  this  continent  can  be 
operated  more  economically  by  electricity  than  by  steam. 
This  showing  is  made,  too,  on  the  basis  of  using  steam 
generated  power.  The  showing  is  bound  to  be  much  better 
where  water  power  is  available,  as  is  the  case  practically 
throughout  the  whole  of  Canada. 

The  foregoing  remarks  have  only  touched  the  surface  of 
this  question  and  this  discussion  is  not  intended  to  be 
exhaustive.  A  complete  discussion  would  take  up  vastly 
more  time  than  has  been  allotted  to  this  paper.  If  those 
to  whose  attention  these  words  come  carry  away  two 
ideas  the  writer  will  be  satisfied.    These  are:  — 

1st — That  there  is  some  merit  in  the  proposition  to  oper- 
ate trunk  lines  by  electricity  ;  that  it  is  at  least  worth 
investigation. 

2nd — That  the  electric  companies  are  not  only  prepared 
to  build  equipments  for  trunk  lines,  but  also  are  prepared 
to  guarantee  their  successful  operation. 


THE  STATISTICS  OF  CANADIAN  PROGRESS  IN 
ELECTRICAL  APPLICATIONS.* 

By  GeoRGE  Johnston,  Dominion  Statistician. 

The  24th  May  will  be  the  sixtieth  anniversary  of  the 
sending  of  the  first  Morse  message  over  a  telegraph  wire. 

There  are  now  1,764  private  and  government  cables  with 
a  length  of  204,527  nautical  miles. 

On  the  land  there  are  1,025,700  miles  of  line  and  3,978,- 
500  miles  of  wire.  These  represent  an  outlay  of  capital 
equal  to  500  million  dollars.  Add  the  outlay  for  cables 
and  there  is  a  total  outlay  of  850  million  dollars  to  pro- 
vide the  means  for  transmitting  wire  messages  by  sea  and 
by  land. 

Over  head  and  under  seas  there  is  a  daily  transmission 
of  one  million  four  hundred  thousand  telegrams  and  36,000 
cable  messages  ;  the  totals  being  478,330,000  land  mes- 
sages and  13,140,000  cables  in  the  year  1903. 

This  is  the  minimum,  for  in  South  Africa  (for  instance), 
there  are  thousands  of  miles  of  line  which  are  in  the  hands 
of  companies  that  are  not  required  to  make  returns.  An- 
other fact  has  to  be  taken  into  consideration  and  that  is 
that  these  figures  do  not  include  the  telegrams  sent  by 
railways  in  the  management  of  their  own  business.  These 
number  many  millions  in  tlie  course  of  the  year.  Thus 
Russia  in  1902  included  the  telegrams,  despatched  hither 
and  thither  over  that  vast  country  in  connection  with  the 
running  of  her  railways,  and  the  result  was  a  total  of 
101,639,542  telegrams,  whereas  in  the  year  before  (1901), 
when  railway  telegrams  were  not  included  the  messages 
sent  numbered  only  20,000,000. 

A  third  fact  must  be  kept  in  mind.  In  Canada  the  press 
messages  are  not  included  in  the  number  reported.  Every- 
one knows  the  important  part  the  newspaper  telegraph 
service  plays  in  such  a  country  as  Canada.  Divided  by  ten 
to  represent  an  ordinarv  message  the  millions  of  words  of 
the  "flimsy"  of  the  Press  would  far  exceed  the  other  mes- 
sages sent  and  delivered  in  the  course  of  the  month  or 
vcar  and  representing  the  business,  the  social  and  the 
other  activities  of  tlie  country.  No  estimate  can  be  made 
of  the  number  of  these  messages.  It  is  plain,  however, 
that  at  least  a  million  four  liundred  thousand  messages 
pass  to  and  fro  every  day  of  the  tlireo-liundred  and  sixty- 
five  days  of  the  year.  All  this  from  the  one  or  two  tele- 
grams which  passed  on  the  24tli  IMav,  1844,  when  the 
Morse  system  turned  the  plaything  of  science  into  an 
instrument  of  practical  everyday  use. 

The  countries  which  most  use  the  lolegraphic  mode  of 
communication  are  the  British  Empire,  the  United  States, 
Germany,  France,  Austria-Hungary. 

*  Paper  lead  before  the  Canadian  Electrical  Association. 


July,  1904 


THE  CAINADIAN  ELECTRICAL  NEWS 


141 


The  British  Empire  has  218,000  miles  of  line,  nearly  one 
million  miles  of  wire,  and  sends  and  receives  127,000,000 
messages. 

Great  Britain  despatches  and  receives  92,471,000  mes- 
sages or  222  per  100  of  her  population.  Her  daughters  fol- 
low her  illustrious  example.  Australia  even  goes  beyond 
her,  sending  223  messages  per  each  one  hundred,  while  New 
Zealand,  that  wonderful  sister  under  the  southern  cross, 
goes  far  beyond  mother,  sisters,  cousins,  aunts  or  any- 
body else,  topping  the  list  with  610  telegrams  per  one 
hundred  of  her  population.  Canada  does  not  make  a  good 
second,  her  record  being  only  loi  messages  per  one  hun- 
dred of  her  population.  The  African  possessions  of  the 
British  Empire,  notwithstanding  the  fact  that  only  a  com- 
paratively small  proportion  of  the  messages  actually  sent, 
are  included  in  the  available  statistics  exceed  in  the  per 
head  number,  the  record  of  Canada. 

Of  outside  nations  Belgium  holds  the  record,  her  tele- 
graphic messages  numbering  207  per  one  hundred  of  her 
population.  Argentina  conies  next  with  146  messages  per 
one  hundred  of  her  population.  The  United  States  does 
better  than  Canada  having  120  messages  per  each  one  hun- 
dred of  the  population.  France  slightly  exceeds  the  United 
States  with  121.  Germany  is  considerably  below  the  other 
principal  countries,  having  a  record  of  80  messages  for 
each  one  hundred  of  the  population.  In  the  matter  of 
miles  of  wire  Canada  somewhat  exceeds  the  United  States. 
If  the  latter  had  as  many  miles  as  the  Dominion  in  pro- 
portion to  population  it  would  have  over  200,000  miles 
more  than  it  has. 

The  table  being  Appendix  "A"  gives  as  complete  a  list 
as  I  have  been  able  to  make  up. 

The  employment  of  electricity,  that  subtle  Quid  of  whose 
properties  we  know  much  without  knowing  anything  of 
itself  is  by  no  means  limited  to  the  circulation  of  telegra- 
phic messages  among  the  nations  of  the  world. 

ELECTRICAL  PROPULSION. 

It  is  about  sixteen  years  since  the  scientific  practicabil- 
ity of  propulsion  by  means  of  electricity  was  proved  be- 
yond dispute. 

In  the  United  States  there  are  to-day  about  eleven  hun- 
dred street  railway  systems*,  the  motive  power  of  which 
is  electricity.  There  are  25,800  miles  of  track,  the  capital- 
ization is  $1,630,000,000,  and  the  funded  debt  $1,275,000,- 
000;  the  earnings  were  over  $240,000,000  last  year.  Our 
neighbors  have  made  great  progress.  They  have  3/22  miles 
of  electric  railway  to  each  million  of  the  population  of 
continental  United  States.  These  carried  5,000,000,000  per- 
sons or  about  65  times  the  population,  and  about  eight 
times  as  many  as  the  steam-driven  railways.  Canadians 
have  no  cause  to  feel  inferiority.  Our  electric  railways 
carried  last  year  167,704,000  passengers  or  about  thirty 
times  the  population  of  the  Dominion.  When  it  is  recol- 
lected that  the  urban  population  of  the  United  States 
forms  over  37  per  cent,  of  the  whole,  while  Canada's  town 
population  is  only  26  per  cent.,  it  is  evident  that  our 
electric  railways  come  out  well  in  a  comparison  and  give 
promise  of  doing  better  in  the  future  as  Canada's  urban 
population,  following  the  continent's  trend,  increases  its 
pro])()rtion.  Our  electric  railways  carried,  like  those  of 
the  United  States,  about  eight  times  as  many  passengers 
as  our  steam  railways  carried. 

I  believe  that  Hamilton  claims  the  honor  of  being  one 
of  the  first  cities  in  Canada  to  adopt  electricity  as  the 
motive  power  of  street  railways,  the  Hamilton  Street 
Railway  Company  having  been  equip])cd  with  electricity 
in  1892,  the  Ottawa  Electric  Railway  Company  beginning 
its  career  in  July,  1891.  Our  development  is,  therefore,  all 
within  eleven  or  twelve  years.  That  of  the  United  States 
be}.;aii  in  1888. 

ELECTRIC    RAILWAY   STATISTICS  OF  CANADA. 

The  following  table  gives  particulars  of  Electric  Rail- 
way Companies  during  the  years  ended  December  31,  1901- 
1903:  — 


The  following  table  gives  the  number  of  employees,  pass- 
engers and  others  killed  and  injured  on  Electric  Railways 
in  Canada  for  the  year  ended  June  30,  1903,  also  totals 
for  ii902:  — 
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In  the  Statistical  Office  we  began  to  obtain  returns  in 
1S98.    The  following  is  the  return  for  that  year:  — 

Number  companies  sending  returns   35 

Total  number  miles  of  track   635 

Number  of  cars   1,379 

"  "    trailers   ^82 

"  "    snoiv-sweepers,    ploughs   69 

"    miles  run   28,547,908 

"  "    passengers  carried   94,616,344 

"    employees   4,004 

Total  amount  capital  paid  up  $18,309,876 

Bonded  debt   10,454,452 

I  think  that  there  was  some  misunderstanding  about  the 
miles  of  track.  Otherwise  the  return  for  1898  appears  to 
me  to  be  fairly  correct.  In  1900  the  return  gave  688  miles. 
In  1901  we  asked  for  the  miles  of  track,  single  and  double, 
in  order  to  eliminate  the  apparent  confusion  and  obtained 
as  the  result  answers  which  aggregated  555  1-2  miles.  The 
latest  return  gives  a  total  of  647.29  "iniles,  showing  an 
increase  of  92  miles  since  the  new  century  came  in. 

TELEPHONES 

The  summer  of  1904  is  the  30th  anniversary  of  the  inven- 
tion of  the  telephone.  In  1874  Mr.  Graham  Bell,  then  on  a 
visit  to  his  parents,  who  lived  in  Brantford,  made  some 
laboratory  experiments  which  proved  that  speech  could 
be  transmitted  by  wire.    Two  years  later,  August,  1876, 


1908.  1902.  1901. 

Total  number   of  railways  sending  returns                                             46  44  4.'< 

miles  of  track,  sinpln                                            4.54.75  421.39  376.35 

double                                              192.54  188.09  179.10 

motor  cars                                                                2,0.53  1,895  1,853 

trailers  ,                                            298  326  302 

•'               snow-sweepers  and  ploughs                                        109  97  85 

miles   run                                                               39.721,1.53  36,711.130  34. ,547, 975 

passcnRcrs   carried                                         167,703.9.58  145. (509, 993  132,885,2,58 

employes                                                                      7,439  5,427  5.44.3 

Total    amount  of  capital  paid  up                                             $29,838,326  .?25.96I,254  924, 734, 010 

lumdod    debts                                                    $17,013.7.58  $15,794,408  $14,166,225 

Kro.ss  earnings                                                   $  7,777,324  $  6,865,907  $  6.283.666 

gross  expenses                                                  $  5,018,779  $  4,1-10,490  $  3,699,28.3 


MILEAGE  IN  EACH  I'UOVINCE  IN  1903. 
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noublo 

Track. 

Track. 

Ontario  

  273: 14 

87:  64 

Quebec  

  96:  09 

82:  .57 

  41 :  75 

6:  25 

2 :  50 

1:  .58 

  10:00 

12:  00 
192:  54 

Total  

  454:  7'5 

the  first  transmission  of  speech  over  a  telegraph  wire 
took  place  in  Brantford.  In  1S77  the  tele])hone  went  into 
commercial  use,  this  city  of  Hamilton  being  the  first  to 
establish  it.  From  that  beginning  the  use  of  the  telephone 
has  been  constantly  on  the  increase.  The  first  return.-^  the 
vStatistical  OlTice  secured  showed  that  in  1893  Canada's 
cqiiii)ment  was  44,000  miles  of  wire;  33,500  instruments,  by 
means  of  which  72,500,000  messages  were  sent  in  the  year. 
In  the  ten  }-ears  since  the  number  of  instruments  has  in- 


*  InDOO  the  United  .States  Census  retiirns  for  1899  gave  871  street  railways,  chiedy  electric. 
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ticascd  to  Sl,5tx)  and  ot  messages  to  23^^,970,1x10,  an  111- 
ciease  of  M-J  per  ceiU.  in  iiislnnueuls  and  ol  .\so  ptr  cent, 
ill  luniiher  ol  messages— inslniuienls  1  1  J  linu's  nunc;  nies- 
ages  2  1-2  limes  more. 

Taking  the  populaUon  of  the  last  eensus  there  is  in  Can- 
ada one  telephone  inslnimeiil  to  every  65  persons. 

Bv  provinces  : 

Ontiuio,  one  telephi.ne  to  every   59-7  persons 

uiiehec.   ^3-^ 

Nova  Seolia,  ''  ''    99  4 

New  lUunswiek,  "  "    °5  3 

1'.  K.  Island,    215.0 

Manitoba,  "  "    5i-5 

N.  \V.  Territories,  "  "    251.3 

British  Columbia,  "  "    33-4 

According  to  our  list  there  were  on  the  first  of  this  year 
56  conuvmies  in  Canada,  divided  by  provinces  as  follows  : 

Twenty  in  Ouebcc,  eleven  in  Ontario,  seven  in  New  Bruns- 
wick six  in~Nova  Scotia,  one  in  1'.  E.  Island,  two  in 
Manitoba  three  in  the  Northwest  Territories,  one  of  these 
licing  in  the  Yukon,  and  six  in  British  Columbia— the  Bell 
Telephone  Co.  being  counted  three  times,  one  in  Quebec, 
one  in  Ontario,  and  one  in  Manitoba.  Actually  there  are 
lUty-three,  and  we  obtained  this  year  returns  from  all  but 
seven . 

Some  of  them  arc,  I  believe,  under  the  control  of  the 
r.ell  Telephone  Company  and  their  returns  are  included  m 
that  Companv's  returns. 

(  Just  here  I  may  note  with  satisfaction  that  all  responded 
to  our  request  with  promptitude  and  showed  sympathy 
with  our  clforts  to  procure  the  statistics  piibli.shcd  in  the 
Year  Book  of  Canada. ) 

Our  neighbors  to  the  south  in  1900  showed  a  per  capita 
of  one  telephone  in  40,  while  in  some  places  siich  as  San 
Francisco  it  had  reached  one  in  twelve  (U.  b.  Census  Bul- 
letin). The  latest  statistics  indicate  a  per  capita  of  one 
in  thirty-eight.  This  rate  of  progress  is  exceeded  by  Den- 
nuirk,  in  which  country,  according  to  Mr.  i.  Dagger  in  the 
Canadian  Engineer,  the  per  capita  is  one  in  every  fourteen. 
Canada  has  not  used  the  telephone  to  the  same  extent 
but  wc  appear  to  be  making  great  strides  forward,  and 
British  Columbia  has  come  within  measurable  distance  ol 
the  greatest  of  telephone-using  peoples,  the  people  of  Stock- 
hohu,  in  which  city  there  is  one  telephone  m  every  eight 
persons. 

The  Dominion  began  to  con.struct  telephone  lines  with  a 
commercial  end  in  view,  in  1S77,  as  already  stated.  As  far 
as  our  somewhat  incomplete  statistics  show,  fourteen  tele- 
niionc  companies  now  in  operation  began  distributing 
■•hellos"  in  the  decade  1880-1889;  fourteen  in  1890-1899  and 
thirteen  in  the  present  decade.  Of  the  remainder  wc  have 
no  record. 

The  usefulness  of  the  telephone  in  business  in  rural  com- 
munities is  well  illustrated  by  the  practice  in  the  great 
fruit  erowiuK  valley  of  Nova  Scotia.  The  steamer  at  Hali- 
fax has  loaded  up  with  all  she  purposes  carrying  of  other 
articles.  She  is  to  sail  on  Saturday  afternoon  for  Liver- 
pool Her  agents  telephone  to  KentviUc  and  WolfviUe  on 
Thursday  that  there  is  space  left  for  say  2,000  barrels  of 
apples  Kentville  and  Wolfville  telephone  to  the  sub-agents 
of  the  London  (Eng.)  fruit  dealers,  "How  many  barrels 
can  vou  send  to  Halifax?"  These  sub-agents  jump  into 
their  gigs  and  in  an  hour  have  arranged  with  the  orcliard- 
ists  as  to  the  number  of  barrels  to  be  delivered  on  Friday 
evening  at  each  station  along  the  railway.  Then  they  tele- 
phone the  result  to  head  stations.  Cars  are  provided  in 
accordance.  The  fruit  is  shipped  to  Halifax  Friday  night, 
put  on  board  the  steamer  the  next  morning  and  ofl  goes  the 
steamer,  the  fruit  having  been  exposed  to  high  tempera- 
ture hardly  at  all,  the  orchardists  having  had  ample  time 
to  eet  their  barrels  repacked,  the  railway  full  opportunity 
to  supply  the  necessary  cars  and  the  steamer  being  able 
to  take  on  board  the  freight  without  exposing  it  to  the 
influence  of  adverse  conditions  of  weather  on  the  wliart 

The  number  of  telephone  messages  per  annum  for  dil- 
fercnt  countries  is  : 

1S7  002, .3.52 

I'rancc   71,1,  ■'"(,  337 

(;erniany  I'  V  i 7  '  !  "1  ( ,  .',68 

Oreat  IJritain  and  Ireland....  ,    ' 7  .,  ^  .^^^ 

Au.slria-H angary  5<')' 1  0  85.5 

Den  mark  •      38  753;  307 

BelK.um    ■^■.-^      26  670,381 

.Switzerland  —  •         .-■■•■<■•  qi  4f;o  07iO 

Netherlands    ^i'v23  347 

uni^^d^'siaVcs::;:::::;  ::ti::..:^:;..;"::::::..:  ":::::3,oo2,ooo,ooo 

ELECTRIC  LIGHT,  HEAT  AND  POWER  COMPANITS  IN 
CANADA. 

The  equipment  of  these  with  which  Canada  has  provided 
herself  is  of  comparatively  recent  date. 

There  is  no  mention  made  of  electricity  in  the  census 
records  of  188 1. 

In  the  census  of  1891  the  following  information  is  given, 
1901  being  given  for  comparison  : 


Manufacture  of  Electrical 
Appliances,  Electric 
Supplies. 
1891.  1901. 
*Estal)lishiiionts.    No.    13  25 

Capital  $1,520,000  $5,267,397 

Hands  No.  408  1,922 

Wages  $    1.58,500    $  846,618 

Output   801,7152  3,032,252 


Electric  Light. 

1891.  1901. 

23  58 
$3,185,257  $11,891,025 

030  899 

$    237,348  $  451,047 

845,134  2,008,017 


lOstablishnieuts  having  five  hands  and  over. 
In  addition  the  census  of  1S91  gave  as  follows  : 
ELliCIRlC.\L  APPLIANCES  AND  SUPPLIES 
(  tOstablishnicnts  Having  Under  5  Employees.) 

Establishments  No.  10 

Capital  ,T.7.T:   $43,813 

Hands  No.  17 

Wages  ._.  ^  $14,615 

Output   7.,,         :  $63,100 

In  the  census  of  1901  no  provision  was  made  for  the  col- 
lection of  statistics  of  establishments  having  under  five 
hands,  so  that  for  purposes  of  comparison  we  must  take 
the  development  which  has  occurred  in  establishments  hav- 
ing more  than  five  hands. 
These  show  an  increase  in  the  ten  years  as  follows  : 

Establishments    (  Electrical  Appliances  and  Supplies.  ) 
Capital  — increase   in    ten  years — 246   per  cent. 

Hands  employed  "  "  "  346 

Wages  paid  "  "  "  434 

Output  "  ■'  "  278 

The  statistics  of  electric  light,  heat  and  power  plants 
having  five  hands  have  been  given  before.  In  addition  to 
these  there  were  in  1891,  57  establishments  having  fewer 
than  five  hands,  with  a  capital  of.  $928,514;  employees  133, 
receiving  in  wages  160,336  and  having  an  output  of  $309,015 
of  finished  products. 

The  total  equipment  of  Canada  then  of  1891  in  light, 
heat  and  power  establishments  was  : 


Establishments.. 

Em,ployees  

Capital  

Wages.  

Output  


80 
763 

...$4,113,771 
...$  297,684 
,...$1,154,149 


Comparing  these  totals  with  those  of  1901  which  include 
only  establishments  having  five  hands  the  evidence  is 
strong  that  there  has  been  a  marvellous  increase  in  the 
development  of  electric  light,  heat  and  power  applications 
ill  Canada. 

The  Statistical  Ollice  has  been  able  to  secure  a  fairly 
complete  return  of  the  Electric  Light  Companies  for  1903, 
so  that  we  can  give  data  which  enable  us  to  ascertain  the 
extent  of  the  development  in  twelve  years  with  a  success- 
ful approach  to  accuracy. 

The  first  point  necessary  for  a  comparison  of  the  equip- 
ment of  electric  light  works  possessed  by  Canada  is  the 
number  of  establishments. 

By  provinces  these  were  in  : 

Provinces.  1891. 

British    Columbia   2 

Manitoba  ^.  ^   2 

New  Brunswick   7 

Nova  Scotia  ^.   7 

Ontario   48 

P.  E.  Island   2 

Quebec   9 

Territories   2 


1903. 
17 


13 


199 
3 
49 
6 


Total   SO 


316 


This  is  a  marvellous  development  in  twelve  years.  It 
shows  how  fully  Ontario  has  entered  into  the  spirit  of  the 
age  and  what  a  full  cqui])mciit  of  the  great  force  of  modern 
times  she  has  provided  for  herself. 

In  the  316  cstablislunents  of  1903  there  were  1,786  hands 
compared  with  762  hands  in  1891.  There  was  a  capital  of 
over  $20,000,000  invested  against  $3,200,000  in  1S91. 

Another  result  of  our  enquiry  was  that  in  the  Province 
of  Ontario  about  100  of  the  plants  were  found  to  be  using 
coal  or  wood,  about  60  using  water-power  and  35  steam 
and  water,  remainder  not  stating  the  particulars.  In 
Quebec  six  cstabli-shments  used  coal  or  wood;  38  utilized 
the  water-power  of  the  province  and  seven  combined  water- 
power  and  steam  power.  In  New  Brunswick  11  obtained 
power  from  coal  or  wood  and  2  from  water.  In  Nova 
Scotia  16  used  coal  and  6  water.  In  P.  E.  Island  2  coal 
and  I  water.  In  Manitoba  5  coal  and  2  steam  and  water. 
In  the  Territories  4  coal  and  I  water  and  steam.  In 
British  Columbia  8  coal  or  wood,  8  water  and  i  water 
and  steam. 

Except  in  the  Province  of  Quebec  the  ma.jority  of  the 
plants  use  coal  or  coal  and  wood.  Sometimes  sawdust  is 
utilized. 

ELECTRIC  LIGHTING   IN  CANADA. 
An  analysis  of  the  statistics  of  electric  lights  prepared 
by  me  for  the  Year  Book  for  1903  .shows  that  in  1903  there 
were  324  electric  ]dants*  in  the  Dominion  with  14,780  arc 
lights  and  1,212,861  incandescent  lights.     Taking  the  arc 

*,Soinc  of  those  arc  absorbed  by  others  but  made  their  re- 
turns to  the  Department  of  Internal  Hcvonuo  separately  and 
are  therefore  .given  hero  separately.  In  the  previous  tables 
they  arc  dealt  with  under  the  return  of  the  absorbing  com- 
panies. 
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as  equal  to  ten  incandescent  lights  the  country  had  on  the 
30th  June  last  i,3!6o,66i  lights  in  use.  This  is  an  increase 
of  236,865  lights  in  tlie  twelve  months,  or  over  21  per  cent. 
Where  there  were  five  lights  in  1902  there  were  6  in  1903. 
The  growth  since  1898  has  been  :  Establishments,  1903, 
324;  increase  65.  Arc  lights,  14,780;  increase,  4,391.  Incan- 
descents,  1,212,861;  increase^  749,246,  showing  an  increase 
of  42  per  cent,  in  the  number  of  arc  lights  and  of  161. 6  per 
cent,  in  the  incaiidescents.  ^ 
Of  the  provinces,  Ontario  is  far  away  the  chief  employer 
of  the  electric  light.  This  province  had  203  of  the  324 
plants  in  use  in  the  Dominion.  It  has  considerably  more 
than  one-half  the  total  number  of  are  lights  and  47  in 
each  hundred  of  the  incandcsceuts.    Thirty-four  municipali- 


the  west,  Manitoba  has  increased  in  iSyS-1903  its  arc  lights 
from  162  to  375,  and  its  incandescents  from  13,800  to 
.31,905- 

The  North-West  Territories  have  not  increased  as  rapidly 
as  the  other  parts  of  the  Dominion,  their  arcs  numbering 
29,  an  increase  of  4  in  the  period  named,  and  their  incan- 
descents numbering  6,677,        increase  of  1,997. 

British  Columbia  .shows  the  largest  proportionate  increase 
of  any  of  the  divisions  of  Canada,  its  increase  of  arcs  be- 
ing 377  or  82  per  cent,  and  of  incandescents  74,297,  or  257 
per  cent.  In  iSgS  British  Columbia  and  Nova  Scotia  had 
almost  the  same  number,  British  Columbia  having  7  more 
arcs  and  169  more  incandescents;  yet  Nova  Scotia  has  in- 
creased the  numl)er  of  its  incandescents  by  32,140,  or  11.16 


Countries. 


Year. 


Oreat  Britain  1903 

Australia  1902 

New   Zealand  1902 

Inrlia  anfl  other  Asian.  Poss.*  1902 

African  Possessions  1902 

Canada  1903 

Newfoundland  and  B.  W.  Indies. ..1902 
Gibraltar  and  Malta  1902 

Total  British  Empire  

Abyssinia  1902 

Austria-Hungary  1902 

Argentina  1902 

Belgium  1902 

Bolivia  1902 

Jiosnia  1902 

Brazil  1900 

Chili  1902 

China  1902 

Columbia    1898 

Congo  Free  State  1902 

Costa  Rica  1902 

Cuba  1902 

Denmark  1902 

Ecuador  1902 

France  1902 

Colonies  and  Dependencies: 

Algeria  1901 

Tunis  1901 

Other  Possessions  

Germany  1902 

Greece  1901 

Ouatamala  1901 

Honduras  1902 

Italy  1901 

Japan  1903 

Korea  t...l902 

iuxeruburg  1902 

Mexico  1901 

Montenegro  1902 

Netherlands  1903 

Colonies,  East  Indies  1901 

Nicaragua  1901 

Paraguay  1901 

I'ersia  1901 


Miles  of 
Line. 

49,450 
45,343 
7,749 
57,495 
17,885 
30.780 


3,308  \ 
•  7  t 


Miles  of 
Wire. 

480,400 
321,818 
22,672 
190,887 
38.832 
96,728 
15,187 


Number  of  Number  of 
Messages.  -Offices. 


92,471,000 
8,431,372 
4,713,351 
6,749,372 
7,555,500 
5,313.800 
1,654.000  ) 
33,500  r 


12,129 
3,102 
1,1  03 
2,006 

3,004 
300 


Countries. 


Year. 


218,077 
1,056 
39,372 
29,397 
4,047 
2,465 
1,803 
14,710 
11,060 
14,000 
8,600 
888 
840 
2,300 
2,385 
1,242 
90.592 

6,520 
2,420 
10,700 
83,526 
3,830 
3,490 
2,825 
28,472 
xl6,128 
2,170 
656 
43,675 
343 
4,010 
7,518 
2,440 
500 
5,480 


Miles  of 
Line. 

3,220 
5,301 
2,368 
4,350 
106,417 
1,920 
430 
2,300 
2,900 
20,170 
10,077 
9,978 
5,556 
25.100 
2,562 
196,115 
250 
470 
720 
4,601 


Peru   1  903 

Portugal  1902 

I'ortugal — Colonies  of   .1903 

Kumania   .1902 

Pussia  1902 

Salvador   '  ■  n-? 

Santi  Domingo  1902 

Servia  1902 

Siam  1902 

Spain  1901 

Sweden  1  901 

Norway  1902 

Switzerland  1902 

Turkey  1902 

Egypt  1903 

United  States  1903 

Hawaii  1  903 

Porto  Rico   1903 

Phillipine  Islands  1903 

Uruguay  1901 

Total    Foreign    Countries   854,268    3,099,028      430,118,178  100.697 

Grand   Total  1,072.345    4,065,552      557,040,073  122,341 

■"■Including  Itailway  Telegrams  numbering  91,639,542. 
xNot  including  State  Telegrams. 

■*Thc  statistics  for  Africa  are  very  incomplete,  many  thousands  of  miles  of  \iuc.  licing 
of  companies  not  making  returns. 

x.Submai-iiie  cable  2.130  miles  in  additiiui. 


966,524 
3,168 
198,303 
58,656 
21,874 
8,625 
4,873 
27,720 
68,710 
49,000 
25,800 
3,108 
2,940 
3,450 
8.855 
4,347 
340,180 

18,240 
5,500 

32,100 
309,644 
5,590 

10,470 
8,475 
107,810 

78,710 
6,510 
1,390 

427 
16,1  58 
22,554 
7,320 
1,500 
8,270 


Miles  of 
Wire. 


11,688 
7,104 
8,780 
325,978 
5,760 
1,290 
4,925 
7,700 
47,470 
31 ,695 
53,813 
23,705 
39,800 
10,868 
1,029,983 
750 
1,410 
2,160 
13,812 


126,921 
1.58 
31,554 
7,00'0 
14,252 
1,075 
427 
1,505 
4,879 
3,430, 
6O0, 
62, 
284, 
430 
2,409 
434, 
47,280, 


,895 
,400 
.715 
,000 
,100 
,000 
,452 
,042 
,719 
,000 
,000 
,160 
,532 
.125 
,3(15 
,470 
,070 


11 


2,369,456 
978,000 
1 ,605,000 
45,216,963 
1,205,005 
929, (Jl  9 
018,000 
682,366 
18,073,407 
325,500 
87,300 
2,665,998 
29,590 
5,728,222 
729,316 
140,640 
97,044 
10,540 


21,044 

9,228 
520 
1,372 
68 
134 
1,003 
608 
250 
448 
40 
68 
153 
169 
60 
13,527 

539 
122 
300 
25,621 
241 
157 
168 
6,078 
2,197 
325 
196 
377 
21 
761 
389 
119 
75 
112 


Number  of 
Messages. 


Number  of 
Offices. 


Number 
of  Jlessagus 
per  Head  of 
I'opulatioii. 
2.22 
2.23 
6.10 
.02 
1.08 

.92 
.15 


.69 
1 .46 
2.07 

.47 

.25 

.10 
1.57 

.01 

.15 

.92 
.27 
.98 
.31 
1.21 

.50 

.51 

.40 

.80 

.50 

.59 
1.05 

.36 

.38 

.06 

.37 

.19 

.13 
1.08 

.02 

.28 

.15 

.00  2-10 

Number 
of  Messages, 
per  Head  of 


152,808 

48 

.03 

4,054,230 

461 

.73 

142,080 

80 

.01 

2,318,683 

1 

,860 

.12 

■*101,639,542 

.15 

715,084 

135 

.71 

40,000 

65 

.07 

1,092,527 

145 

.44 

154,000 

360 

.02 

4,627,713 

1 

,534 

.25 

2,813,830 

0 

,175 

.55 

2,278,639 

974 

1.01 

3,273,784 

137 

.99 

4.976,070 

907 

.21 

x1 ,617,946 

544 

.16 

91,391  ,443 

23, 

.567 

1 .20 

37,500 

40 

.24 

70,400 

70 

.07 

43,200 

42 

.00  1-2 

397,493 

101 

04 

hands 


tics  in  the  province  supply  themselves  with  electric  light- 
ing. 

The  Province  of  Quebec  has  53  plants,  3,853  arc  lights 
and  409,503  incandescents.  It  is,  therefore,  behind  Ontario 
by  4,571  arcs  and  158,990  incandescents.  It  has  made, 
however,  greater  proportionate  gain  since  1898  than  On- 
tario the  gain  in  arcs  being  :  Ontario  36.2  per  cent,  Que- 
bec 47.6  per  cent.;  and  in  incandescents,  Ontario  138.6  per 
cent,  and  Quebec  212.3  per  cent.  During  the  period  1898- 
1903  the  number  of  plants  in  Quebec  increased  by  I3- 

The  largest  single  plant  in  the  Dominion  is  that  of  To- 
ronto, with  its  170,000  lamps;  arcs  l)eing  taken  as  each 
iqual'to  lo  incandescents.  The  next  largest  is  that  of  the 
Lachinc  Rapids  Hydraulic  and  I, and  Compauv,  Montreal, 
i'^'8,503.  The  third  in  size  is  the  Ottawa  Ivleclric  Com- 
pany with  111,927  liglits. 

The  other  provinces  have  made  considerable  progress.  'lo 


per  cent.  1  he  three  Maritime  Provinces  had  in  189S  951 
arc  lights  and  46,977  incandescents,  and  in  1903  ihev'  ]vid 
1,267  arcs  and  93,  U-'"  incandescents,  an  increase  of  thirtv- 
threc  and  one-third  per  cent,  for  arcs  and  of  over  98  per 
cent,  for  incandescents.  ' 

The  imports  of  tlie  country  as  well  as  the  increa.sed 
manufactured  output  of  our  own  establi.shmcnts  attest  the 
vigorous  development  of  electricity  as  the  harnessed  ser 
vant  of  humanity.  Of  electric  ar6  lights  and  carbon  and 
carbon  points  we  imi)orted  during  the  past  fourteen  ve-irs 
an  average  of  JS35,ooo  worth  a  year,  and  the  last  two 
years'  average  was  576,200.  Of  electric  light  a|)paratus 
and  liattencs  we  imported  in  fourteen  years  an  annuil 
average  of  5407, ooo,  and  the  last  two  years  the  average 
was  51,090,050.  Of  electric  motors  and  ineters  in  fourteen 
years  we  imported  5151,700  a  year.  Tlie  average  of  the 
last  two  years  is  537<S,30o. 
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It  apj>Ciirs  to  luc  that  the  cMitlook  for  Canada  is  one 
that  shows  the  country  jjoinj;  lorward  by  leaps  and  bounds 
III  its  appliealion  of  electricity.  Ivlectricily  will  drive  the 
carnages  on  the  kinjjj's  hij;hway  as  well  as  those  on  the 
iron  way.  It  will  do  our  |>lougliinj;,  our  sowing  and  our 
reaping.  It  will  make  trolley  parks  an  important  pari 
of  the  national  equipment  for  recreation.  If  it  docs  not 
help  MS  into  this  life,  it  will  help  some  (no  one  of  this 
Association  of- course)  out  of  it— by  order  of  justice.  It 
will  do  the  nation's  smelting  and  welding.  It  will  supply 
Iroin  peal  bogs  fuel  for  Ontario  and  puebcc.  In  the  form 
of  the  "wireless"  it  will  make  travel  by  sea  along  our 
coasts  and  estuaries  as  safe  as  travel  about  the  streets  of 
our  towns.  It  will  make  pur  hats,  cook  our  dinners  and 
warm  our  toes.  It  will  become  so  tamed  to  our  service 
that  it  will  with  the  message  present  a  photo  of  the 
siH-aker,  and  cut  out  in  one  town .  a  cheque  on  a  bank 
written  hundreds  of  miles  away,  and  do  it  so  well  that 
the  original  will  be  destroyed  and  the  transmitted  cheque 
remain  the  only  existing  original.  We  already  have  tw'elve 
messages  over  the  one  wire.  How  many  more  who  can 
say  ?  W'c  have  in  use  a  telegraph-telephone  system  by 
which  our  railways  can  employ  the  same  wire  for  both 
simultaneouslv.  Our  surgeons  use  it  to  minister  to  mind 
and  body  diseased.  Our  warriors  use  it  in  the  form  of 
the  wireless  to  transmit  orders  from  the  right  to  the  left 
of  an  army  in  extended  order  and  thus  are  able  to  set 
thousands  moving  as  one  at  the  same  instant  over  miles 
<if  distance. 

In  fact  the  electrical  engineer  is  dealing  with  a  force 
whose  uses  have  become  and  promise  to  become  even  more 
in  the  future  than  in  the  past,  so  varied  that  more  than 
anv  profession  a  man  has  to  be  a  hustler  all  the  time  or 
he  will  become  a  way-back  even  while  he  is  positive  he  is 
well  to  the  front.  The  up-to-date  man  of  to-day,  is  rear- 
guard to-morrow  if  he  is  not  always  on  the  alert,  so  rapid 
are  the  movements,  so  numerous  the  applications  of  the 
electrical  forces. 

Dept.  Agriculture,  Ottawa,  May  16,  1904. 


ALUMINUM  ELECTRICAL  CONDUCTORS.' 

Bv  Roderick  J.  Parke. 

The  use  of  aluininum  for  electrical  conductors  has  grown 
to  an  extent  which  renders  imperative  the  consideration 
of  its  possiljilities  when  designing  any  syste,m  of  distribu- 
tion. It  is  so  far  the  only  material  wliich  po.ssesses  the 
requisite  properties  to  render  practical  its  substitution  for 
copper.  Previous  to  1898  aluminum  was  little  known  in 
the  coitunercial  world,  but  since  that  year,  when  it  was 
first  placed  upon  the  marltet  in  the  form  of  solid  drawn 
conductors,  the  consumption  has  rapidly  increased,  until 
190::,  the  date  of  the  latest  complete  statistics  available 
to  the  writer,  the  world's  product  was  estimated  at  8,000 
tons  per  annum.  The  corresponding  production  of  copper 
is  estimated  at  497,000  tons  per  annum,  for  all  purposes. 
The  statistics  available  up  to  the  present,  however,  show 
that  the  production  and  consumption  of  aluminum  is  rapid- 
ly increasing,  and  that  it  has  become  a  very  strong  com- 
petitor of  copper  for  electrical  coiiiductors. 

There  are  now  nine  plants  in  the  world  producing  alumi- 
num, of  which  three  arc  in  America,  two  in  France,  and 
one  each  in  Great  Britain,  Germany,  Switzerland  and 
Austria.  The  total  power  utilized  in  the  production  of 
the  aluminum  is  from  36,000  to  40,000  h.p.,  practically 
all  water  power. 

I  will  not  burden  this  paper,  nor  intrude  upon  your  time 
unnecessarily,  by  describing  the  process  of  the  manufac- 
ture of  aluminum  further  than  to  say  that  it  is  derived 
from  a  species  of  clay,  technically  termed  "bauxite,"  of 
which  I  have  a  sample  here  which  I  will  hand  out  for 
inspection.  One  of  the  principal  processes  of  the  manufac- 
ture of  aluminum  is  its  reduction  from  the  bauxite  by  the 
electric  furnace  after  the  bauxite  has  been  subjected  to 
several  preparatory  processes. 

The  following  figures  are  for  commercial  aluminum  and 
commercial  copper  of  sizes  commonly  used  in  practice,  the 
copper  being  hard  drawn. 

Alitmiinum.  Copper. 

Specific  gravity   2.68  8.93 

Conductivity  (Matthie-ssen  standard)...      62.  97. 

Tensile  strength  ( per  square  inch)   28000  A5(^oo 

Co-efficient  of  linear  expansion  (  per  F°  )  .0000128  .0000093 
Co-efficient  of  temperature  resistance..  .00114  .00117 
Modulus  of  elasticity   9,000,000  14,000,000 

Using  the  above  figures  we  find  that  the  cross  section 
of  aluminum  will  have  to  be  J  J  or  1.564  times  that  of 
copper,  to  have  the  same  resistance  per  foot.  The  weight 
of  the  aluminum  will  therefore  be  2.68  x  1.564  ~  8.93 
times  that  of  copper,  or  .47. 

The  tensile  strength  of  the  aluminum  will  be  28000  x  1.564 
-T-  45000,  or  .96  that  of  the  copper. 

The  diameter  of  the  aluminum  will  be  ^ ^'^^  ~  ^'^^ 
of  the  copper.  ' 

The  price  of  aluminum  for  equalcost  would  be  f  ^  or  2.13- 

♦Paper  read  before  the  Canadian  Electrical  .Association. 


Tabulating  these  results  we  have:  — 

Aluminum.  Copper. 

Cross  section  for  equal  resistance   1.56  1 

Diameter  for  equal  resistance   1.25  1 

Wright  for  equal  resistance   .47  1 

Tensile  strength  for  equal  resistance....         .96  1 

I'ricc  for  equal   cost   2.13  i 

Rate  of  temperature  change  ( resistance )      1.  \ 

To  demonstrate  ocularly  the  relative  proportions  of 
aluminum  and  copper  having  a  like  resistance,  I  have  two 
.specimens  here  which  I  will  hand  to  you  for  inspection. 
One  is  a  piece  of  500,000  cm.  stranded  copper  conductor, 
the  other  is  a  piece  of  aluminum  stranded  conductor  hav- 
ing a  cross  sectional  area  of  625,000  cm.,  or  1%  times 
that  of  the  copper  specimen,  the  resistance  per  1,000  ft. 
1)eing  the  same  for  each. 

By  iiispcctitm  of  the  above  table  we  see  at  once  that  the 
[principal  difference  which  exists  from  an  engineering  stand- 
point is  that  aluminum  possesses  less  than  half  the  weight 
of  copper  for  equivalent  resistance.  This  is  a  marked 
advantage  and  results  in  benefit  in  three  ways. 

1st.  The  cost  of  transportation  of  aluminujii  is  less  than 
that  of  copper. 

2nd.  The  cost  of  erection  of  the  aluminum  is  less. 

3rd.  The  durability  of  the  line  is  greater  and  cost  of 
maiiitenantc  is  less  on  account  of  the  smaller  strains  to 
which  poles,  crossarms,  pins  and  insulators  are  subjected. 

An  additional  advantage  of  aluminum  is  that  on  account 
of  its  peculiar  nature,  it  retains,  for  years,  some  of  the 
grease  used  in  drawing,  and  this  grease  prevents  any  great 
amount  of  sleet  from  forming  upon  it,  thus  avoiding  one 
of  "the  serious  causes  of  interrnption  to  service  over  pole 
lines.     Tliis  result  is  rather  surprising  and  its  announce- 
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ment  is  often  greeted  with  incredulity,  but  the  fact  has 
been  noted  often  enough  to  be  well  established. 

To  balance  the  advantages  cited  there  are  the  following 
disadvantages: 

1st.  Difficulty  in  making  joints. 

2nd.  Greater  sag  due  to  larger  coefficient  of  expansion. 

3rd.  Insufficient  strength  for  conductors  of  the  sizes  used 
for  telephone  and  telcgra])h  wires. 

Jicferring  again  to  the  question  of  sleet  affecting  metallic 
conductors,  the  writer  was  informed  by  a  friend  who  is 
an  electrical  engineer  for  one  of  the  large  companies  in 
the  States  of  a  very  practical  illustration.  lie  states 
that  he  was  called  to  Kansas  City  to  make  an  inspection 
of  the  Kansas  City  and  Leavenworth  Railroad.  He  happen- 
ed to  get  there  on  a  day  while  there  was  a  very  severe  sleet 
storm  in  progress  and  he  found  the  copj>er  trolley  wires 
so  badly  covered  with  sleet  that  it  was  aliiiKist  iiupo.ssible 
to  run  the  cars  at  all,  and  they  were  running  scrapers 
instead  of  trolley  wheels,  and  they  were  compelled  to  keep 
a  man  on  top  of  the  car  to  assist  in  knoclving  the  ice 
from  the  wires.  On  the  other  hand  the  aluminum  feeders, 
located  on  poles  adjoining  the  track.s,  were  entirclv  free 
from  sleet,  and  he  states  that  this  condition  was  ncit  due 
to  the  fact  that  the  wires  were  carrying  sufficient  current 
to  warm  them,  because  that  was  not  the  case,  as  there 
was  only  one  car  on  the  line  between  the  power  house 
and  the  part  of  the  line  referred  to  and  the  feeder  system 
was  of  ample  size,  so  that  the  temperature  rise  was  in- 
sufficient to  have  any  effect  in  preventing  the  formatioi* 
of  sleet.  In  addition  to  this  there  would  be  from  half 
an  liour  to  an  hour  at  a  time  when  no  car  would  be  on 
the  line  at  all,  and  then  no  current  whatever  would  be 
passing  over  the  line. 

It  docs  not  follow,  ho;wcver,  that  sleet  will  never  gather 
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on  aliiininuin  wire  anywhere,  because  in  the  neighborhood 
of  raihoacLs  and  manufacturing  plants  the  wires  are  likely 
to  become  ci^atcd  with  smoke  or  some  other  foreign  sub- 
stance upon  which  the  sleet  will  form.  In  general,  how- 
ever, it  may  be  safely  assumed  that  sleet  does  not  form 
upon  aluminum  wires.  .  - 

HARDNESS. 

Aluminum  being  a  softer  metal  than  copper,  more  care 
must  be  exercised  in  handling  it  than  is  necessary  with 
copper.  A  conductor  is  liable  to  be  greatly  weakened 
through    the   careless  adjustment   ot   the   tie-wire  or  the 
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handling  of  linemen's  tools  in  erecting  the  wire.  It  is 
also  liable  to  be  seriously  injured  and  its  strength  im- 
paired if  the  wire  be  drawn  over  a  road  paved  with  sharp 
stones. 

It  may  be  opportune  at  this  point  to  offer  a  word  of 
caution  to  those  who  use  electrical  conductors,  whether 
of  copper  or  of  aluminum,  namely,  that  too  much  care 
cannot  be  exercised  in  the  handling  of  conductors,  to  avoid 
scratching  and  scarring.  If  the  surface  of  the  round  wire 
be  broken  ever  so  little,  the  tensile  strength  of  the  wire 
is  greatly  weakened  at  that  point,  and  in  making  tension 
tests  of  conductors  the  universal  experience  is  that  an 
otherwise  perfect  conductor  will  break  at  that  point  at 
whicli  the  slightest  scratcli  is  apparent.  If  any  one  will 
take  a  piece  of  No.  6  D.  &  S.  copper  wire  and  with  the 
sharj)  blade  of  an  ordinary  jack-knife  describe  a-  circle 
around  the  wire  by  turning  it  umler  the  blade  of  tlie  jack- 
knife,  putting  no  pressure  upon  the  jack-knife  except  that 
coming  from  its  own  weight,  it  will  be  found  that  the 
wire  can  be  Ijrol^cn  in  one  or  two  bends,  whereas  if  the 
surface  be  not  .so  broken  it  will  take  anywiiere  from  eight 
to  twenty  bends  to  break  the  conductor,  dejicnding  upou 
the  degree  of  hardness  to  wliich  it  has  been  drawai.  In- 
vestigation will  show  that  where  wires  have  been  scarred 
or  .scratched  parallel  with  the  circumference,  tlie  reduction 
of  area,  under  tension,  first  coimmence.si  at  tliat  ])oint,  Uipon 
the  apijdication  of  strain  considerably  below  that  corres- 
ponding to  the  elastic  limit  of  the  material,  con.sequeni  ly 
when  bare  conductors  have  been  erected  without  due  care, 
it  is  sometimes  found  that  tlieir  ohanic  resistance  has  Ih'cu 
considerably  increased  at  ])oints  where  the  wire  has  been- 
scratched,  through  the  reduction  of  area  caused  by  strains 
produced  by  low  temi)eraturcs.  The  lower  resi.stance  might 
not  be  noticed  in  cold  weather  owing  to  the  effect  of  tlu' 
temperatuie  co-efficient  of  re.si.stance,  but  the  increased  re- 
sistance will  almost  certainly  be  noticed  in  warm  weather. 
The  increased  resistance,  of  course,  in  any  event  may  lie 
negligible,  nevertheless  it  is  advisable  to '])facc  much'  im- 
portance upon  the  fact  that  for  erecting  conductors  made 
of  any  nietal  and  intended  for  im,porlant  line  service,  none 
but  careful  and  experienced  linemen  .should  be  employed. 

TYING. 

l''or  lying  aluminum  wires  from  No.  2  B.  iSi  S.  up  to 
the  largest  sizes.  No.  2  B.  iSc  S.  solid  aluminum  wire 
should  be  used,  and  for  any  size  .smaller  than  No.  2.  B.  \- 
S.  a  solid  tie-wire  having  the  same  c.ross-.sectional  area 
as  the  stranded  conductor  should  be  used.  The  tic  should 
be  i)ut  (iM  firmlv  enough  to  prevent  the  wire  .slipping 
througii  it  in  order  that  after  spans  and  deflections  have 
been  set,  the  relative  i)ositions  and  deflections  of  the  con- 
ductors shall  be  maintained  i>ermanently  at  all  points. 
Care  should  be  taken  in  jjutting  on  the  lie-wire  that  the 
conductor  is  not  pinclud  bv  the  tie,  nor  injured  bv  pliers. 

For  tying  small  wire  llic  bridle  tic  will  be  found  to  give 


the  best  results.  In  making  this  tie,  the  tie-wire  is  passed 
completely  around  the  insulator  and  the  two  are  wound 
in  opposite  directions  around  the  main  conductor,  being 
wrapped  at  least  five  or  six  times  around  it,  one  oi  the 
ends  passing  above  the  line  wire  and  the  other  underneath, 
so  that  the  main  wire  and  the  ends  of  the  tie-wire  lie  side 
by  side  on  the  insulator.  Any  form  of  tie,  however,  which 
will  hold  the  wire  without  pinching  it  will  be  found  to 
be  satisfactory. 

JOINTS. 

The  difficulty  of  soldering  aluminum  is  well  known  and, 
while  it  can  be  done,  the  operation  in  the  majority  of 
cases  is  attended  with  so  much  difficulty  that  un.soldered 
joints  are  preferable.  The  difficulty  in  soldering  aluminum 
arises  from,  three  causes:  First,  because  solder  does  not 
alloy  with  aluminum  at  a  low  temperature.  It  will  alloy 
with  copper  at  approximately  460  degrees  F.,  but  the 
alloying  temperature  with  aluminum  is  aboiut  200  degrees 
F.  higher.  Secondly,  because  of  the  high  thermal  conduc- 
tivity of  alu^ninum  the  "latter  mietal  conveys  the  heat 
away  very  rapidly  from  the  solder  and  from  the  soldering 
iron,  makmg  it  difficult  to  maintain  a  soldering  tempera- 
ture; and,  thirdly,  when  aluminu^n  is  expo.sed  to  the  air  a 
thin  invisible  coating  of  oxide  of  alum]inum  instantly 
forms  upon  the  surface,  although  in  this  respect  aluminum 
is  not  different  from  all  other  metals,  becau.se  the  surface 
of  any  metal  becomes  covered  with  its  oxide  immediately 
after  exposure  to  the  atmosphere.  It  is  well  known  that 
it  is  necessary  to  remove  this  oxide  coating  in  order  to 
permit  ol  the  formation  of  an  alloy  between  the  .solder 
and  the  metal  because  the  alloying  can  only  take  place  on 
a  clean  surface  of  metal  and  an  interposing  film  of  oxide 
prevents  the  solder  from  coming  into  actual  contact  with 
the  metal.  In  regard  to  other  metals  than  aluminum  the 
oxide  coating  can  be  dissolved  by  means  of  soldering  .salts, 
but  no  such  salt  or  flux,  so  far  as  the  writer  can  learn', 
has  been  discovered  for  alumimim,  hence  the  difficulty  iii 
soldering  it.  Attempts  have  been  made  to  use  various 
materials  as  fluxes  to  remove  the  oxide  coating  of  the 
aluminum,  but  the  results  have  not  'been  satisfactory,  and 
in  lact  have  been  in  most  cases  detrimental  to  the  alumi- 
num because  of  the  resulting  formation  of  a  cheimical 
compound  which  interferes  with  soldering  instead  of  facili 
fating  it. 

For  joining  aluminum  wires  smaller  than  No.  4-0  B. 
vS.  gauge  the  two  ends  are  inserted  into  a  piece  of  flatten- 
ed tube  and  the  tube  given  two  and  one-half  twists  by 
means  of  two  pairs  of  ordinary  wire  connectors.  This 
makes  a  perfectly  satisfactory  joint  of  low  resistance  and 
as  .strong  as  the  wire  joined.  I  have  here  a  couple  of 
.specimen  joints  .showing  this  method  of  joining  the  ends 
of  No.  o  B.  &  S.  aluminum.    These  samples  I  will  hand 
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to  you  for  inspection.  The  questii)n  as  to  the  mechanical 
strength  ol  this  type  of  joint  has  been  an.swered  to  the 
writer's  satisfaction  at  lea.st,  by  snt)mitting  sections  of 
wire  having  joints  of  this  tyi)e  in  thom,  to  a  tension  test, 
lo  destruction,  the  conductor  breaking  outside  of  the  joint 
in  everv  instance,  thus  showing  that  the  joint  is  acttiallv 
stiniigcr  111, in  the  wire.  No  .soldier  is  used  in  making  this 
joint.  ( 

I/argcr  sizes  are  conveniently  joined  in  aiiv  of  three 
ways.  First,  by  means  of  the  oidinarv  dove-tail  cable 
splice.  (  The  Niagara  Falls-Buffalo  line,  consisting  of 
500,000  cm.  aluminum  cable,  is  joined  in  this  way  and 
has  been  in  use  for  three  years  and  has  given  perfect 
satisfaction.)  Second,  by  mcan^  of  terminals  compressed 
on  the  ends  of  the  cables  at  the  factory,  these  terminals 
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beinj;  threaded  and  thus  adapted  to  be  united  in  the  field 
bv  a  threaded  stud.  To  illustrate  this  type  of  joint  1 
have  a  spetinien  which  I  will  liand  to  you  for  inspection. 
1  will  ask  vou  to  ni>te  that  the  terminals  are  compressed 
u^H>n  the  ends  of  the  cables  by  hydraulic  pressure,  and  a 
stnall  cone  is  driven  into  the  cud  of  the  cable,  inside  the 
tcfiuinal,  thus  causing  the  component  strands  to  spread 
so  that  wlieu  tension  is  applied  upon  the  cable  and  joint 
tl>c  tendency  is  to  increase  the  resistance  offered  by  the 
joint  against  pulling  out.  The  male  tlireadcd  i)iccc  lor 
joining  tlie  two  terminals  has  a  right  and  left  hand  thread, 
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the  surface  provided  by  the  thread  being  about  equal  to 
the  cross  section  of  the  conductor,  consecjuently  the 
strength  of  the  two  are  about  equally  proportioned.  It 
is  customary  to  place  these  terminals  on  the  ends  of  the 
cables  before  shipment  from  the  factory,  but  this  work 
can  also  be  done  in  the  field  if  a  small  portable  hydraulic 
pujnp  be  made  a  part  of  the  linemen's  tool  equipment. 
As  to  the  liability  of  this  joint  unscrewing  because  of 
vibrations  set  up  in  the  line  from  any  cause,  or  variations 
of  the  strain  due  to  variations  of  sag  corresponding  to 
the  change  in  temperature  of  the  atmosiphere,  you  will 
notice  a  small  hole  in  the  side  of  the  intermediate  piece, 
into  which  a  steel  pin  can  be  inserted  for  use  as  a  lever 
and  the  joint  can  thus  be  screwed  up  very  tightly. 

Third,  by  inserting  the  ends  to  be  joined  into  a  cast 
sleeve  and  compressing  the  sleeves  between  dies  in  a  simall 
portable  press.  It  was  not  comvenient  to  obtain  a  sample 
of  this  type  of  joint,  but  it  is  pfactically  the  same  as 
the  screwed  joint,  except  that  there  is  only  one  piece  into 
which  the  ends  of  the  cable  are  inserted  until  they  meet 
at  the  middle  and  the  sleeve  is  then  subjected  to  a  heavy 
hydraulfc  pressure.  I  have  not  had  an  opportunity  to 
subject  this  joint  to  a  tension  test,  consequently  do  not 
care  to  express  a  definite  opinion  in  reference  to  its  effi- 
ciency. This  type  of  joint  has,  of  course,  to  be  made  in 
the  field,  although  the  manufacturers  can  affix  a  sleeve  to 
one  end  of  each  cable,  leaving  the  other  end  to  be  adjusted 
by  the  linemen. 

Taps  are  made  by  means  of  aluminum  clamps,  one  of 
which  carries  a  lug  into  which  the  tap  wire  is  either 
soldered  or  secured  by  set  screws.  Soldering  into  a  lug 
is  one  of  the  pieces  of  aluminum  soldering  which  can  be 
readily  accomplished.  In  this  form  of  tap  it  is  po.sisible 
to  aljio  use  copper  "talce-offs"  instead  of  aluminum,  pro- 
vided that  that  part  of  the  joint  at  wliich  the  copper  and 
aluminum  unite  be  covered  with  a  permanent  water-proof 
coating  of  compound  or  rubbet  in  order  to  prevent  electro- 
galvanic  action  between  the  copper  and  the  aluminum,  and 
the  consequent  destruction  of  the  aluminum  at  that  point. 

I  should  have  mentioned  earlier  in  this  paper  that  alumi- 
num is  highly  electro-positive  to  all  of  the  other  commer- 
cial metals.  In  the  electro-chemical  series  of  metals,  in 
the  order  of  the  most  positive  first,  aluminum  is  tenth 
on  the  list,  zinc  thirteenth,  iron  fifteenth,  nidkel  .seven- 
teenth, lead  twentieth,  tin  twenty-second,  copper  twentv- 
fourth,  and  carbon  thirty-seventh,  consequently  if  alumi- 
num and  any  other  of  the  above  mentioned  metals,  or  the 
carbon  be  brought  into  contact  and  subjected  to  moi.sturc 
galvanic  action  immediately  commences  from  the  alumi- 
TTum  to  the  other  metal  or  carbon,  and  the  aluminum 
q-niclvly  becomes  pitted,  and  if  the  action  were  allowed  to 
continue  the  aluminum  would  ultimatclv  be  con.snimed  just 
as  the  zinc  in  the  zinc-carbon  battery  is  con.sumed.  On 
this  account,  therefore,  it  is  highly  essential  that  where 
aluminum  is  to  be  used  in  conjunction  with  any  other 


metal  in  the  open  air  the  joint  should  be  thoroughly  pro- 
tected from  exposure  to  the  atmosphere  and  moisture. 
This  is  not  as  difficult  a  matter  to  avoid  as  it  would  at 
first  sight  appear,  nevertheless,  where  other  things  are 
equal  the  writer  would  recom^nend  that  aluminum  take- 
off or  branch  conductors  should  be  used  instead  of  copper. 

It  will  be  seen  from  the  above  that  the  difficulties  of 
making  aluminum  joints  have  been  reduced  to  an  extent 
which  leaves  almost  no  disadvantage  whatever. 

SAG,  OR  DEFLECTION   IN  SPANS. 

The  sag  of  aluminum  conductors  is  somewhat  greater 
than  that  of  copper  in  hot  weather  and  on  ordinary  spans 
on  account  of  the  fact  that  the  co-efficient  of  expansion  of 
aluminum  is  thirty-eight  per  cent,  greater  that  that  of 
copper.  The  sag  is  not  as  much  greater  as  might  be  ex- 
pected, however,  because  the  lower  modulus  of  elasticity 
of  aluminum  causes  it  to  contract  more  as  the  strain  is 
relieved  from  it  and  because  the  weight  of  aluminum,  for 
equal  areas,  is  only  three-tenths  that  of  copper,  while  the 
strength  of  it  is  two-thirds  that  of  copper.  This  causes 
aluminum  to  start  with  a  smaller  minimoim  sag  than 
copper. 

One  curious  result  of  this  is  that  whereas  aluminum  will 
have  a  maximum  sag  of  three  or  four  inches  more  than 
copper  in  a  100  foot  span,  it  will  have  actually  a  smaller 
maximum  sag  in  a  1,000  foot  span,  for  while  the  span 
moves  further,  or  deflects  more  rapidly  than  copper,  for  a 
given  temperature  change,  it  starts  with  so  much  smaller 
sag  at  low  temperature  that  it  never  overhauls  the  copper 
when  long  spans  are  used.  On  this  account,  and  that  of 
its  small  weight,  it  would  seem  to  be  the  best  material 
for  long  span  worlc. 

Believing  that  the  information  arranged  in  a  convenient 
form  may  be  useful  to  any  of  the  readers  \viho  contemplate 
using  aluminum  wire,  the  writer  has  prepared  a  set  of 
tables.  No.  I  to  VII.  inclusive,  showing  the  tensions  of 
the  various  sizes  of  aluminum  stranded  conductors  from 
1,000,000  circular  mils  to  No.  2  B.  &  S.  guage,  when  erect- 
ed on  standard  spans  ranging  from  80  to  400  feet.  These 
tables  arc  based  upon  the  table  of  tensions  and  deflections 
prepared  by  the  Pittsburg  Reduction  Companv  and  pre- 
sented by  Dr.  Perrine  and  Mr.  F.  G.  Baum  in  a  paper 
which  these  authors  read  before  the  American  Institute  of 
Electrical  Engineers  at  Philadelphia,  May  iSth,  1900.  The 
tables  given  herewith  provide  for  a  minimU(m  temperature 
of  20  degrees  F.  below  zero,  and  a  maximum  temperature 
of  90  degrees  F.  The  deflections  are  calculated  on  the 
formula  for  the  catenary  and  the  permissible  tensions  and 
corresponding  deflectioms  specified  in  these  tables  are  based 
upon  a  maximum  strain  of  15,000  lbs.  per  Siquare  inch  on 
the  aluminum  at  20  degrees  below  zero. 

It  must  not  be  understood,  however,  that  the  figures 
given  in  these  tables  can,  in  practice,  be  made  to  corres- 
pond exactly,  with  the  tensions  and  deflections  which  the 
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linemen  will  observe  in  the  field  when  using  the  dynamo- 
meter, because  other  conditions  are  almost  certain  to  have 
some  effect  upon  the  results,  which  conditions  obviously 
cannot  be  taken  into  account  in  the  calculation  of  tables 
owing  to  the  fact  that  tlicy  are  necessarily-  unforeseen 
and  arise  from  conditions  due  to  the  topograjjliy  of  the 
country,  strength  and  solidity  of  the  supporting  .structure, 
etc.,  but  they  can  be  taken  as  a  .safe  guiiio  (or  the  linemen 
in  placing  a  limit  of  minimuni  deflection  which  must  bc 
allowcd  in  order  that  the  strain  produced  bv  the  fall  to 
minimum  tem])erature  shall  not  exceed  the  limit  permis- 
sible for  the  aluminum,  which  in  resjKct  of  these  tables  is 
placed  at  15,000  lbs.  per  square  inch.    To  demonstrate  the 
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practical  application  of  the  tables,  let  us  assume  tliat  the 
iineiiien  aix  erecting  a  circuit  ol  No.  4-0  aluniinuiu  strand- 
ed conductors  on  200  ft.  spans,  and  that  the  temperature 
of  the  surrounding  atmosphere  is,  at  the  time  ot  striking  the  ^ 
sags,  80  degrees  F.  On  referring  to  the  table  we  find  that  i' 
the  tension  on  the  conductor  under  these  conditions  would 
be  267  lbs.  absolute  tension,  and  not  the  tension  in  pounds 
per   square    inch.     The    dynamometer   reading,  therefore, 
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sihould  be  257,  which,  other  things  being  equal,  would 
indicate  that  the  corresponding  sag  should  be  45^^  inches. 
The  value  of  the  table  becomes  apparent  in  demonstrating 
to  the  linemen  that  at  80  degrees  F.  and  200  ft.  span  the 
deflection  for  No.  0000  aluminum  conductor  must  be  not 
less  than  45%  inches.  Of  course  the  deflection  can  be  greater 
if  necessary  and  any  figure  less  than  257  shown  in  the 
table  would  be  on  the  safe  side,  assuming,  of  course,  that  \ 
any  deflection  allowed  greater  than  45'/;  inches  does  not 
cause  the  particular  conductor  to  interfere  with  or  ap- 
proach too  near  to  the  next  conductor  below  it.  It  will 
also  be  apparent  that  in  a  series  of  spans  of  200  ft.  a 
deflection  of  45%  inches  and  a  corresponding  tension  of 
257  lbs.  for  No.  0000  aluminum  at  80  degrees  F.  will  re- 
sult wJien  the  tem'perature  lowers  to  20  degrees  below 
zero,  in  a  strain  of  2,523  lbs.  absolute,  on  the  conductor, 
corresponding  to  15,000  lbs.  per  square  inch. 

The  tension  of  15,000  lbs.  per  S:quare  inch  upon  which 
the  tables  are  based  is  assumed  as  being  within  the  limit 
of  elasticity  of  the  aluminum;  in  other  words,  it  repre- 
sents the  maxiniium  strain  which  can  be  applied  to  a  bar 
of  aluminum  one  square  inch  in  cross  section  which  will 
not  cause  the  l)ar  to  elongate  too  far  beyond  the  assiumed 
safe  point,  although  not  necessarily  causing  it  to  approach 
within  close  limits  of  the  breaking  point,  as  the  latter  is 
found  at  a  tension  of  approximately  28,000  lbs.  per  stiuare 
inch  in  pure  aluminum,  this  figure  varying  under  certain 
conditions,  and  characteri.stically  according  to  the  nature 
and  quantity  of  alloy  of  any  other  metal  or  of  im,purity 
which  may  lie  jjrescnt. 

It  will  lie  noticed  that  reference  is  made  in  the  tables 
to  "dynamometer  readings."  The  use  of  a  reliable  dyiuuno- 
meter  for  stringing  ahmiinu.m  wire  is  strongly  recom- 
meiidcd,  as  experience  seems  to  indicat-e  that  it  is  a  diffi- 
cult matter  to  obtain  linemen  experienced  in  handling 
aluminu.m  wire,  or  who  can  be  depended  upon  to  provide 
that  ])ropcr  .sag  shall  be  set  wlhen  stringimg  the  wire.  The 
use  of  the  dynamometer  does  not  involve  any  greater  ex- 
pensc  for  the  stringing  of  aluminum  conductors  than  its 
non-use  wlien  stringing  copper  conductors  because,  owing 
to  lighter  weight  of  the  former,  the  iviaterial  can  be 
handled  much  more  easily  anid  quickly  than  the  copper 
can,  size  for  si/e. 

The  third  objection  for  aluminum  applies  only  to  tele- 
grai>h  and  telephone  and  similar  work.  The  smallest  size 
of  aluminum  which  it  would  be  advisable  to  use  in  pole 
line  work  is  No.  4  13.  &  S.  guage,  which  has  a  breaking 
strength  of  about  1,000  lbs.,  which  is  the  minimum  strcngUil 
that  should  be  allowed  in  any  conductor  on  a  pole  line  if 
uninterrupted  service  nrust  be  given  over  it. 

The  princijial  uses  of  alutnimiin  conductors  have  been  for 
railway  feeders,  high  tension  transmissions  and  busbars. 
Its  use  in  Canada  has  not  been  very  extensive,  due  to  the 
fact  that  the  beginning  of  its  manufacture  here  is  of  rather 
recent  date.  P.ut  there  are  very  few  places  in  the  United 
States  where  it  is  not  found  in  service.  Very  little  need 
be  said  about  its  use  for  railway  feeders,  which  have 
absorbed  nearlv  two-thirds  of  what  have  so  far  been  used. 


This  use,  however,  presents  no  problems  with  which 
engineers  are  not  familiar.  For  power  transmission  its 
use  has  become  very  extensive.  The  longest  ancl  largest 
transmissions  in  the  world  are  now  made  over  aluminum. 
■  From  information  furnished  me  by  one  of  the  manufac- 
turers ol  aluminum  conductors  I  have  selected  the  follow- 
ing list  and  data  which  may  be  of  interest: 

No.  of  Miles  per  C.M.areS 

Locations.                           Cables.  Cable.  of  each. 

Niagara  Falls  to  Buffalo                   3  20  500,000 

Shavvinigan  Falls  to  Montreal          3  85  183,708 

Electra  to  Mission  San  Jose            3  100  471,034 

Colgate  to  Oakland                             3  144  211,000 

Farmington  River  to  Hartford          3  11  336,420 

Ivewislon,   Me                                        3  3.5  144,688 

Ludlow,  Mass                                     6  4.5  135,257 

In  addition  to  the  foregoing  list  the  lines  of  the  Tellu- 
ride  I'ower  Transmission  Comipany,  Utah,  Colorado/and 
Montana,  use  nearly  2,000  miles  ol  wire,  involving  trans- 
mission distances  of  130  miles. 

In  connection  with  the  electrical  transmiisision  system  of 
the  City  of  Hamilton,  the  Hamilton  Cataract  Power, 
Light  and  Traction  Company  have  installed  three  alumi- 
num conductors  between  the  city  and  the  UeCew  Falls 
power  station  of  the  company,  a  distance  of  approximate- 
ly 35  miles.  I  do  not  remember  the  gauge  of  these  con- 
ductors, but  I  do  know  that  they  are  stranded  and  have 
Ijeen  in  service  for  some  months. 

DURABILITY. 

The  question  of  the  durability  of  aluminum  conductors 
has  frequently  been  raised  since  they  have  been  broug:ht 
into  active  competition  with  copper,  but  so  far  the  in- 
lorination  available  shows  that  alu^ninum  has  thoroughly 
established  itself  as  a  conductor  material  offering  no  dis- 
advantages which  are  not,  in  other  respects,  proportion- 
ately found  in  regard  to  copper  or  iron.  Aluminum  is 
not  readily  oxidizable  and  the  greater  numiber  of  mineral 
acids  seem  to  have  no  chemical  effect  upon  it,  but  chlorine 
in  any  of  its  unstalile  combinations  is  more  or  less  detri- 
mental to  it,  particularly  wliere  the  conductors  are  ex- 
posed to  sea  air  or  where  they  are  installed  within  the 
vicinity  of  certain  chemical  works.  In  reference  to  the 
question  ol   protecting   the  aluminum   corvductors   in  the 

f  vicinity  of  salt  water,  the  writer  has  heard  of  the  sugges- 
tion that  the  manufacturer    should  coat  the  conductors 

[j  with  a  heavy  coating  of  thick  oil,  which,  owing  to  the 

t  porous  nature  of  the  metal,  would  be  absorbed  to  a  con- 
siderable depth  and  should  for  a  long  time  afford  a  pro- 
tection for  the  metal  from  the  action  of  the  chlorine  con- 
tained in  the  salt  moisture  laden  atmo.'yjihere.  ■  As  this 
experiment,  so  far  as  the  writer  can  learn,  has  not  been 

(    )ut  to  a  practical  test  and  is  an  expedient  of  probably 
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doiibtlul  value  in  any  event,  the  suggestion  is  mentioned 
here  lor  what  it  may  be  worth. 

A  i)ositively  effective  method  of  protecting  the  aluiiiinuiii 
from  the  action  of  the  sea  air  would  be  to  cover  it  with 
weather-proof  insulation  .such  as  is  coiiuiumly  placed  upon 
copper  conductors,  but  as  the  area  of  the  aluminum  for 
e(|ual  resistance  is  25  per  cent,  greater  than  that  of  QiiWier, 
a  pro])ortionate  increase  in  the  amount  of  insulating  ma- 
terial must  be  used,  with  a  corresi>on(ling  increase  of  cost, 
the  net  result  of  which  would  be  to  bring  the  cost  of 
insulated  aluminum  higher  than  tliat  of  bare  copper  and 
practically  ecpial  to  that  of  wcallier-proof  covered  copper. 
This  question  of  the  treatment  or  protection  of  aluminum 
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..,..1,  ; .11  ilu  \uiim_\  1. 1  .s.i'ii  walii  a]>paii'iilly  ic- 
luaiiis  lor  luluio  suhilioii. 

On  liio  oUuT  luuiil  ooppcr  is  liahK-  U)  be  (kli  iuiciitally 
alfcvlfil  bv  ulnuks-plvcrcs  laileii  willi  acid  fames,  coiiscqucul- 
Iv  il  wou'lil  hanllv  bo  lair  to  cimdcnin  aUiniinuui  lor  lack 
of  pcnuaiiciicy  any  imirc  than  it  would  he  to  condeniu 
copper.  The  nui.st  coninu)n  inipiirily  ol  ahiiiiinu.iii.  is 
SiHliuiu,  which  forms  a  very  unstable  alloy,  readily  at 
ladled  and  coriMded  in  even  slij^htly  moist  atm<).sii)lieres. 
This  ilclecl,  hoM-ever,  can  be  provided  against  by  the  iiiaii- 
ulaclurers  and  no  doubt  the  consumer  can  depend  upon 
the  purity  of  ahiminuni  furnished  by  any  responsible 
niamifacliirer  as  readily  as  he  can  depend  upon  the  guaraii- 
leid  nualilies  or  characteristics  of  copper  purcha.sed  from 
iUiv  re.spi>nsib!e  copper  manufacturer. 

It  mav  seem  that  the  statement  made  in  the  last  para- 
i;rai>h  that  aluminum  is  not  readily  oxidi/able,  conflicts 
with  tlic  staleiiient  made  in  reference  to  the  diUiculty  ()1 
solderinj:  aluminum  on  account  of  the  instant  toniiation 
nf  a  lilm  of  oxide  on  exposure  of  the  freshly  scraped 
aluminum  surface,  to  the  atmospliere.  This  is  not  the 
case,  however,  becau.sc  after  the  thin  film  of  oxide  has 
formed  upon  the  aluminum  it  seems  to  afford  a  coat  or 
surface  wliicli  effectively  protects  the  aluminum  from 
further  oxidization.  It  is  quite  unlike  iron  in  this  respect 
because,  as  is  well  known,  if  the  surface  of  iron  be  ex- 
posed to  the  action  of  the  atmosphere  01-  of  moisture,  the 
oxide  of  iron  commonly  known  as  rust  forms  and  this 
action  continues  until  eventually  the  entire  piece  of  iron 
is  destroyed,  though  this  may  take  a  very  long  time.  I 
do  not  know  whether  this  i)hcnomenon  is  as  yet  clearly 
understood  in  res]i>eet  of  aluminum,  but  we  have  the  fact 
before  us  that  the  protective  coating  forms  as  described. 

Aluminum  conductors  were  first  placed  on  the  market 
in  the  form  of  .solid  dra>^fll  wire  and  in  this  form  a  con- 
siderable quantity  of  it:  was  installed  on  transmission 
lines.  Subsequent  experience  has  demonstrated  that  the 
tensile  strength  of  any  given  aluminum  condn,ctor  is  in- 
creased somewhat  by  "  building  it  up  of  several  smaller 
strands  wound  together,  and  since  this  form  has  been 
adopted  the  writer  has  not  been  able  to  learn  of  any  in- 
stances in  wnhich  the  conductors  have  broken  on  account 
of  deficient  tensile  strength  where  they  have  been  properly 
installed. 

EFFECT  OF  WIND  PRESSURE. 

A  plienomcnon  which  is  of  interest  and  may  imply  a 
significant  fact  of  considerable  importance  in  respect  of 
the  comparative  effects  of  wind  pressure  upon  aluminum 
and"  copper  transmission  lines  was  brought  to  the  writer's 
attention  by  the  peru.sal  of  a  paper  ,  by  Mr.  h.  B.  Still- 
well,  .descriptive  of  the  electrical  transmission  system  of 
the  Niagara  Falls-Buffalo  transmission  plant,  this  paper 
being  read  by  its  author  before  the  American  Institute  of 
Electrical  Engineers  in  session  at  Buffalo,  August  23r(l, 
1901.  lie  refers  to  the  behavior  of  the  two  transmission 
lines,  one  of  which  is  equipped  with  350,000  cm.  copper 
conductors,  and  the  other  with  500,000  cm.  aluminum 
conductors,  the  copper  line  having  tire  poles  spaced  70 
feet,  while  the  aluminum  line-  has  the  poles  .s^paced  twice 
those  of  the  copper,  140  feet.  I  take  the  liberty  of  quot- 
ing verbatim  from  Mr.  Stillwell's  paper  (Vol.  18,  Trans. 
A.I.E.E.,  1901,  p.  521 )  : 

"An  interesting  difference  in  the  behavior  of  the  old  and 
new  lines  when  the  wind  is  blowing  at  high  velocity  has 
been  observed.  At  such  times  the  tightly  strung  copjj.^r 
conductors  of  the  old  line  swing  or  vibrate  irregularly, 
but  on  the  whole  rapidly,  and  the  strain  caused  by  thi.s 
vibration  is  transmitted  to  the  in.sulators,  pins,  cross- 
arms  and  poles  in  such  a  manner  that  the  trembling  of 
the  pole  may  be  detected  by  placing  the  hand  against  it 
at  a  point  near  the  ground.  Under  similar  circumstances, 
the  aluminum  conductors  tend  to  assume  a  fixed  position, 
which  is  sometimes  apparently  as  much  as  45  degrees 
from  the  vertical  plane  in  which  they  hang  wllien-  the  air 
is  quiet.  There  is  practically  no  vibration  perceptible  at 
the  pole.  The  elimination  of  vibrating  strains  upon  the 
insulator  and  ])in  is  gratifying,  as  in  the  old  line  the 
tendency  ol  insulators  to  work  loose  from  their  pins  has 
Ijeen  noticeable  and  I  have  no  doubt  that  it  has  teen  caused 
bv  the  vibration  of  the  conductors  during  heavy  wind 
storms." 

CONDUCTORS  FCR  WELLANU  CANAL. 

In  connection  witli  the  installation  of  the  electrical 
lighting  and  power  distribution  system  along  the  Welland 
Canal,  this  work  being  now  in  i^rogress,  the  Government 
has  recently  purchased  a  quantity  of  aluminum  and  copjjer 
conductors  for  the  tran.smission  and  distributing  circuits. 

The  wjiter's  specifications  called  for  Nos.  o,  2,  4,  6  and 
10  B.  &  S.  copper  conductors,  the  No.  6  B.  &  S.  to  l)c 
medium  hard-drawn  and  the  No.  10  to  be  hard-drawn. 
Tenders  were  al.so  taken  as  alternative,  for  the  supply  of 
aluminum  conductors  of  resistances  equivalent  to  tliose  of 
copper  conductors  .specified,  and  on  coin;paring  tenders  it 
was  found  that  the  Nos.  3-0,  o  and  2  B.  &  S.  alumiiuim 
conductors  offered  as  equivalents  for  the  Nos.  o,  2  and  4 
copper  would  cost  less  than  the  copper,  and  the  aluminum 
was  purchased.   The  aluminum  equivalent  for  No.  6  copper. 


taking  into  consideration  the  tensile  strength  .specified  for 
the  medium  hard-drawn  copper,  was  found  to  be  more 
expensive  than  the  copper,  consequently  copper  was  pur- 
chased lor  the  Nos.  6  and  10  gauges.  The  writer  desires 
to  explain  that  the  gauge  numbers  just  mentioned  for  the 
aluminum  conductors  do  not  represent  the  correct  relative 
jjaopoitioiis  as  compared  with  copper,  but  are  the  nearest 
gauge  numbers  corresponding  to  the  area  of  the  aluaninum 
conductors  representing  the  copper  equivalent. 

The  writer  tested  a  proportion  of  the  aluminum  conduc- 
tors for  cross-section,  tensile  strength,  torsion  and  resist- 
ance, and  found  the  results  given  in  the  table  below. 
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The  aboye  mentioned  results  of  the  tests  seem  to  show 
that  the  tensile  -  strength  per  square  inch  increases  some- 
wlliat  with  a  reduction  in  area  of  the  smaller  strands  com- 
posing the  conductor. 

Also,  it  will  be  seen  that  the  respective  breaking  strains 
of  the  aluminum,  per  square  inch,  exceed  the  breaking 
strain  usually  allowed  for  soft  copper  (  pure )  ,  namely, 
23,600  lbs.,  and  in  the  Nos.  o  and  2  aluminum  equal  the 
breaking  strain  of  medium  hard-drawn  copper. 

ELECTRICAL  CHARACTERISTICS. 

The  questions  are  often  asked,  with  relation  to  alternat- 
ing current  work,  as  to  the  respective  capacity,  self-in- 
duction and  skin  effects  of  aluminum  and  copper. 

As  aluminum  is  one-quarter  greater  in  diameter  than 
equivalent  copper,  it  is  evident  that  the  self-induction  of 
the  line  will  he  the  same  when  the  aluminum  w-ires  are 
separated  25  per  cent,  more  than  the  copper  wires. 

The  static  capacity  of  the  aluminum  will  be  approxi- 
mately 5  per  cent,  greater  than  that  of  copper,  with  the 
same  spacing. 

The  skin  effect  will  be  exactly  the  same  with  either  of 
the  two  metals,  since  the  effect  of  the  greater  diameter 
of  the  aluminum  is  exactly  off-set  by  its  greater  specific 
resistance,  in  making  the  calculations  for  the  per  cent, 
increase  of  resistance. 

All  practical  transmission  lines  possess  sufficient  excess 
of  self-induction  over  capacity  to  cause  a  slight  lag  in 
alternating  currents,  and  the  power  factor  over  an  alumi- 
num line  would  therefore  be  slightly  better  than  that  over 
a  copper  line,  on  account  of  the  smaller  self-induction  and 
greater  capacity.  The  difference  is  small,  but  what  there 
is,  is  in  favor  of  aluminum. 

COMPARATIVE  COST. 

The  market  prices  of  aluminujn  and  copper  have  always 
been  such,  for  the  past  five  years,  that  from  5  to  15  per 
cent  can  be  saved  by  the  purchase  of  aluminum.  For  in- 
.stance,  the  present  market  price  of  copper  is  about  14 
cents.  An  equivalent  price  of  aluminum  would  be  29. S 
cents,  whereas  aluminum  can  be  had  to-dav  for  27.5  cents, 
or  the  equivalent  of  13-cent  copper. 

In  view  of  all  the  facts,  it  would  seem  that  we  are  no 
longer  compelled  to  confine  ourselves  to  a  single  material 
for  carrying  current  as  was  formerly  the  case. 


CONGRATULATIONS. 

Referring  to  the  Convention  Number  of  the  ELECTRICAL  News 
the  Canadian  Westinghouse  Company,  Limited,  write  :  "We 
note  Ihe  general  excellence  of  the  articles  in  this  number,  and 
wish  to  congratulate  you  on  having  gotten  up  such  an  exceeding- 
ly interesting  publication," 


FIRST-RATE  AND  MOST  USEFUL. 
Prof.  C.  A.  Carus- Wilson,  of  London,  Eng.,  formerly  of  McGill 
University,  Montreal,  in  remitting  his  subscription  adds  :    "  The 
Canadian  Electrical  News  is  first-rate  and  most  useful. 


The  third  annual  report  of  the  Montreal  Light,  Heat  &  Power 
Company  shows  that  the  gross  revenue  of  the  company  during 
the  past  fiscal  year  amounted  to  $2,589,446.50,  and  the  net  pro- 
fits to  $884,013.85.  During  the  year  34  501  incandescent,  155 
commercial  and  50  street  lamps,  and  210  motors,  equivalent  to 
2,303  horse-power,  were  added  to  the  company's  circuits.  There 
were  installed  during  the  year  2,895  gas  and  983  electric  meters, 
1,949  S<*s  stoves,  and  1,091  new  services  and  12.01  miles  of  new 
mains  and  services  were  laid.  There  was  a  most  gratifying 
increase  in  all  branches  of  the  electric  department,  and  the  pros- 
pects for  additional  business  during  the  coming  year  are  very 
bright. 
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LIST  OF  BRITISH  FIRMS  WANTING  CANADIAN 
AGENTS. 

Brooker  &  Goss,  Ltd.,  mfrs.  Electrical  Instruments,  Broad  St. 
House    London,  E.C. 

The  Electrical  &  Ordinance  Accessories  Co.,  Ltd.,  Birming- 
ham, Electrical  Supplies. 

Rhodes  Electrical  Mfg.  Co.,  Ltd.,  70  Bishopsgate  St.,  Lon- 
don, E.C. 

W.  F.  Dixon  &  Co., Manchester,  Mfgs.  Raw  Hide  Silent  Gears. 

Veritys  Limited,  King  St.,  London,  W.  C,  Electrical  Supplies. 

Johnson  &  Phillips,  Union  Court,  London,  E.C,  Electrical 
Instruments,  Lamps  and  Supplies. 

Nalder  Bros.  &  Thompson,  Ltd.,  Queen  Street,  London,  E.C, 
Electrical  Instruments. 

Canadian  firms  in  a  position  to  handle  successful!)'  the  goods 
of  any  of  the  above  British  exporters  should  communicate  with 
them  direct,  mentioning  the  CANADIAN  ELECTRICAL  News. 


TEST  OF  THE  NERNST  LAMP. 

A  test  was  recently  made  by  the  Philadelphia  Electric 
Company  in  their  laboratory  for  the  purpose  of  demon- 
strating the  stability  of  the  Nernst  lamp  before  certain 
officials  of  the  Pennsylvania  Railroad  Company.  The 
report  of  the  results  gives  the  following  particulars  : 

A  6  glower,  210  volt  Nernst  lamp  was  supplied  with 
new  ballasts,  heaters  and  glowers,  and  connected  in 
circuit  by  Mr.  James  D.  Brooke,  of  the  Nernst  Lamp 
Company. 

The  energy  consumed  by  the  heaters  only,  when  the 
lamp  was  connected  to  a  circuit  of  its  normal  rated 
voltage,  namely,  210  volts,  was  280  watts. 

The  voltage  was  increased  in  steps  of  10  volts,  and 
the  amount  of  energy  consumed  by  the  lamp  at  start 
and  after  burning  five  minutes  was  as  follows  : 
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896. 

896. 

23.8 

266 

994. 

26.6 

After  the  voltage  was  increased  to  240  volts  the 
ballasts  showed  signs  of  deterioration  and  started  to 
blacken  slightly. 

After  the  voltage  was  increased  to  250  volts  the 
centre  ballasts  were  a  deep  black  color  with  a  blue 
tinge. 

After  the  voltage  was  increased  to  260  volts  the 
ballasts  were  so  hot  that  the  glass  bulged,  and  the 
ballast  wires  were  badly  distorted.  All  of  the  ballasts 
were  very  black,  but  the  glowers  were  in  good  condi- 
tion. The  wire  in  one  ballast  broke  after  being  in  cir- 
cuit four  minutes,  another  broke  at  the  end  of  the  fifth 
minute,  two  more  at  the  end  of  the  sixth  minute.  The 
two  outside  ballasts  broke  at  the  end  of  eight  and 
one-half  minutes.  When  the  fifth  ballast  broke  the 
heaters  all  cut  in  on  one  glower. 

Further  tests  were  made  by  burning  the  lamp  at  its 
normal  rated  voltage  and  then  subjecting  it  to  an  in- 
stantaneous increase  in  voltage,  with  the  following 
results  : 

Condition  No.  i, — The  lamp  was  then  supplied 
with  new  ballasts  and  started  at  210  volts,  and  after 
the  heaters  were  automatically  cut  out  and  the  lamp 
burning  under  normal  conditions,  the  voltage  at  the 
lamp  terminals  was  increased  instantaneously  to  250 
volts  or  a  i97„  increase.  The  ballasts  showed  no 
signs  of  deterioration. 

Condition  No.  2. -The  lamp  was  started  at  its  normal 


rated  voltage  and  then  the  voltage  at  the  terminals  of 
the  lamp  was  increased  instantaneously  to  360  volts  or 
a  71.47,  increase.  The  ballasts  were  open  circuited. 
The  same  ballasts,  heaters  and  glowers  were  used  as 
in  "  Condition  i." 

Condition  No.  3. -The  lamp  was  then  supplied  with  new 
t>allasts  only.  It  was  started  at  its  normal  rated  volt- 
age, and  then  the  voltage  at  the  terminals  of  the  lamp 
was  increased  instantaneously  to  300  volts  or  a  42.8°/^ 
increase.  The  ballasts  showed  no  sign  of  deteriora- 
tion. 

Condition  No.  4. — The  lamp  was  then- started  at  its 
normal  rated  voltage  and  the  voltage  at  the  terminals 
of  the  lamp  was  increased  instantaneously  to  315  volts 
or  a  50%  increase.  The  ballasts  shoowed  no  signs  of 
deterioration.  The  same  ballasts,  heaters  and  glowers 
were  used  as  in  "Condition  No.  3." 

Condition  No.  5. — The  lamp  was  started  at  its  nor- 
mal rated  voltage.  The  voltage  at  the  terminals  of  the 
lamp  was  then  increased  instantaneously  to  325  volts 
or  a  54.7%  increase.  The  same  ballasts,  heaters  and 
glowers  were  used  as  in  "  Conditions  No.  3  and  No.  4." 
The  ballasts  were  all  open  circuited  and  have  a  slight 
dark  tinge. 

Condition  No.  6. — The  lamp  was  then  supplied  with 
new  glowers,  heaters  and  ballasts  complete.  The  lamp 
was  started  at  its  normal  rated  voltage.  The  voltage 
at  the  terminals  of  the  lamp  was  then  increased  instan- 
taneously to  325  volts  or  a  54.7  increase.  (The  same 
as  "Condition  No.  5.") 
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Total  163  40 


POWER  TRANSFORMERS. 

The  Pittsburgli  Transformer  Company  desire  to  call  attention  to 
their  power  transmission  transformers.  The  company  states  that 
these  transformers  are  designed  with  especial  care  to  secure  a 
How  of  oil  through  the  windings  of  the  transformer.  A  thermom- 
eter may  bo  lowered  between  any  pair  of  coils  and  passed  entirely 
through  the  transformer. thus  making  temperature  measurements 
to  be  made  directly  and  quickly.  These  coil  openings  have  such 
a  pronounced  flue  effect  that  the  convection  currents  set  up  in  the 
oil  produce  a  visible  disturbance  on  the  surface.  In  consequence 
of  this  rapid  oil  circulation  through  the  windings  the  temperature 
rise  is  not  only  very  moderate,  but  what  is  even  more  important, 
the  interior  parts  are  but  slightly  warmer  than  the  external  por- 
tions. 
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COMPARATIVE  BOILER  TESTS  WITH 
ORDINARY  AND  PULVERIZED  COAL 
FIRING. 

In  one  of  the  boiler  rooms  of  the  McCormick  works 
of  the  International  Harvester  Company,  at  Chicago, 
two  tests  were  conducted  on  February  2  and  3,  to 
determine  the  relative  performance  of  the  boilers 
when  equipped  for  machine  firing  of  coal  dust  and 
when  operated  in  the  usual  way  with  hand  firing. 
Two  boilers  were  selected  and  the  pulverized  coal  test 
made  on  the  first  day  and  the  hand-firing  test  on  the 
second,  each  of  S  hours'  duration  and  under  as  near  as 
possible  the  same  conditions.  The  trials  were  made 
under  the  direction  of  Mr.  C.  C.  Smith,  cliief  engineer 
of  the  works. 

Each  of  the  boilers  was  a  Babcock  &  Wilcox  water- 
tube  steam  generator,  having  a  traight  grate,  63  4- 
inch  tubes  18  feet  long,  one  36-inch  drum,  a  total 
heating  surface  of  1,200  square  feet  and  a  grate  sur- 
face of  4.5x7  =  31.5  square  feet.  The  system  of  pow- 
dered coal  burning  employed  was  that  developed  by  the 
C.  O.  Bartlett  &  Snow  Company,  of  Cleveland.  Illin- 
osicoal  screenings  were  burned  in  both  tests,  pulver- 
ized 40-mesh  fine  for  the  dust-burning  test.  The  data 
and  results  are  given  in  the  accompanying  table. 

The  cost  of  evaporation  may  be  calculated  from  the 
figures  in  the  table.  Assuming  coal  delivered  into  the 
boiler  room  at  $1.72  per  ton  of  2,000  pounds,  it  will  be 
found  that  the  cost  of  evaporating  1,000  pounds  of 
water  from  and  at  212  degrees  Fahr.  is  17.7  cents; 
with  the  pulverized  coal  costing  $2.10  per  ton,  the  cost 
of  1,000  pounds  of  steam  uuder  the  same  conditions  is 
14.55  cents.  As  a  figure  of  interest,  it  is  said  at  the 
works  that  it  costs  19  cents  per  ton  to  dry  and  pul- 
verize the  coal.  The  heating  value  of  the  powdered 
coal  was  found  to  be  12,555  British  thermal  units  per 
pound,  so  that  the  latent  heat  of  vaporization  being 
965.8,  the  theoretical  possible  evaporation  is  13  pounds 
per  pound  of  coal.  The  actual  equivalent  evaporation 
being  7.21,  the  efficiency  is  7.21  ^  13  =  .555  or  55.5  per 
cent.  The  coal  used  in  the  hand-fired  test  gave  1 1,300 
thermal  units  per  pound,  corresponding  to  11.7  pounds 
best  possible  evaporation,  and,  the  actual  evaporation 
being  4.86,  an  efficiency  of  41.5  per  cent. 

The  difference  between  the  two  unit  figures  tabu- 
lated for  evaporation  per  pound  of  fuel  is  2.22,  which 
is  48.4  per  cent,  of  the  evaporation  based  on  fuel  act- 
ually used  in  the  hand-firing  test,  or  an  increase  of 
evaporation  of  48.4  per  cent,  in  favor  of  the  pulverized 
coal.  The  difference  in  the  boiler  capacity  in  the  two 
cases  is  88.4  horse-power,  or  an  increase  of  53  per 
cent.  To  determine  the  coal  saving,  570  pounds,  or 
71^  pounds  per  hour,  were  added  to  the  actual  con- 
sumption of  pulverized  coal  to  equalize  for  the  greater 
amount  of  moisture  in  the  hand-fired  coal,  so  that  to 
evaporate  8,283  pounds  of  water  per  water,  the  pul- 
verized system  was  changed  in  the  report  with  1,285 
pounds  of  coal.  The  hand-fired  method  requiring 
1,175  pounds  of  coal  to  evaporate  5,399  pounds  of 
water  per  hour  would  require  1,803  pounds  to  evapor- 
ate 8,283  pounds  of  water,  or  518  pounds  more  than 
charged  to  the  pulverized  system.    This  is  about  29 


per  cent,  ot  1,803,  indicating  a  coal  saving  of  that 
amount  with  equal  amounts  of  evaporation.  In  short 
the  tests  show  with  the  same  amount  of  coal  an  in- 
crease of  evaporation  ot  48.4  per  cent,  or  with  the  same 
evaporation  a  saving  in  coal  of  29  per  cent. 


Results  of  the  Comparative  Coal-Firing  Tests. 
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79-4 

Feed  water,  deg.  F  

  '69-7 

172.1 

458.3 

Draft,  ins.  water  

.....  0.52 

0.42 

H.-P.  developed  

  253.9 

165.5 

Per  cent,  of  bldrs.  rating  

  105-83 

68.9 

Water  per  lb.  fuel,  lbs    

6.82 

4.6 

Equiv.  evapn.  per  lb.  fuel,  lbs  

  7.21 

4.86 

Equiv.  evapn.  per  lb.  dry  coal,  lbs 

  7.48 

5-43 

6.94 

Analysis  ot  coal — 

Moisture,  per  cent   

  3-5 

9-36 

Volatile,  per  cent  

  32.3 

3'-' 

  46.7 

40 

17.5 

19-54 

Analysis  of  ash — 

  2.74 

8.8 

  "wS 

25-52 

  95-48 

65.6S 

Flue  gases — 

  5-4 

4-4 

16 

  80 

79-6 

*Corrected  for  moisture,  which  was  assumed  at  2  per  cent. 

As  a  matter  of  further  interest  the  report  states  that 
the  furnace  was  practically  smokeless,  with  the  pul- 
verized system  in  operation,  while  considerable  smoke 
was  produced  during  the  hand-fired  test.  In  the  test 
with  the  pulverized  firing,  a  small  amount  of  fine  dust, 
ashes,  fell  off  the  tubes,  a  bright  red  light  showed 
through  the  bars,  there  was  a  light  bed  ot  clinkers,  i 
inch  thick,  used  on  test,  which  were  not  fused,  and 
there  was  a  light  dust  on  tubes,  but  no  soot  and  no 
appreciable  fusion  on  outside  of  tubes.  The  fires  were 
cleaned  three  times  during  the  hand-fired  test  and  a 
small  amount  of  clinkers  and  soot  was  found  on  the 
tubes. — Engineering  Record. 


STEAM  BOILER  INSPECTION. 

At  the  last  session  of  the  British  Columbia  Legisla- 
ture some  important  amendments  were  made  to  the 
Steam  Boiler  Inspection  Act.  Under  the  original  Act 
the  work  which  might  be  undertaken  by  a  third-class 
engineer  was  limited  to  the  taking  charge  of  a  steam 
plant  of  not  more  than  250-horse  power  or  of  any 
steam  fire  engine,  provided  the  engines,  in  the  former 
case,  were  not  compound  engines,  though  he  might 
act  as  second  or  assistant  engineer  of  any  steam  plant 
up  to  500  horse-power  and  where  simple  high  pressure 
was  used.  This  was  modified  in  1902  h\-  allowing 
third-class  engineers  to  act  as  assistants  on  any  steam 
plant  of  not  more  than  500  horse- power,  or  on 
any  steam  plant  where  simple  high  pressure  engines 
were  used.  By  the  alteration  recentlj-  effected  a  third- 
class  engineer  is  permitted  to  take  charge  not  only  of 
any  simple  high  pressure  steam  plant  of  not  more  thar 
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250  horse-power,  or  of  any  steam  fire  engine,  but  also 
of  any  compound  condensing  steam  plant  up  to  150 
horse-power,  and  he  is  qualified  now  as  well  to  act  as 
second  or  assistant  engineer  on  any  steam  plant  where 
high  pressure  engines  are  used,  or  where  a  compound 
condensing  steam  plant  is  used  up  to  500  horse  power. 

In  the  classification  of  engineers  an  addition  was 
made  in  1902  to  the  original  number  of  grades,  by 
which  "engineers  with  service  certificates"  were  added 
in  two  subdivisions,  namely,  series  i  and  series  2. 
These  subdivisions  are  now  done  away  with,  and  there 
are  a  number  of  alterations  made  in  the  provisions  re- 
lating to  this  cla-s  of  engineers.  An  engineer  with  a 
certificate  of  service  is  now  qualified,  when  in  posses- 
sion of  a  certificate  of  service  given  without  examina- 
tion, to  act  as  a  second  or  third-class  engineer,  as  if  he 
were  in  possession  ol  a  certificate  of  competency  of  a 
similar  grade.  The  qualifications  for  a  service  certi- 
ficate are  as  follows  :— He  must  have  been  in  charge 
of  a  steam  plant  (or  of  a  watch)  for  five  years  preceding 
the  passage  of  the  Act  For  a  second-class  certificate 
he  must  have  been  in  charge  of  a  steam  plant  or  watch 
where  the  actual  horse-power  is  not  less  than  150  ;  for 
a  third-class  certificate  the  horse-power  is  reduced  to 
25;  for  a  fourth-class  certificate  it  is  simply  stated  that 
the  applicant  must  have  been  in  charge  of  a  steam 
plant  of  any  kind. 


C.  A.  S.  E.  OFFICERS. 


At  the  last  regular  meeting  of  Toronto  No.  i,  Canadian  Assoc- 
iation Stationary  Engineers,  the  following  officers  were  elected 
(or  the  ensuing  year  : — President,  W.  L.  Oathwaite  ;  Vice-Pres- 
ident, W.  McGhie  ;  Recording  Secretary,  H.  E.  Terry  ;  Financial 
Secretary,  W.  J.  Webb  ;  Treasurer,  Chas.  Moseley  ;  Conductor, 
W.  H.  Smith  ;  Doorkeeper,  W  S.  Butler  ;  Delegates  to  Executive 
Convention,  W.  J.  Webb,  Geo.  Thompson,  W.  L.  Oalhwaite, 
Geo.  C.  Mooring;  Trustees,  J.  Dixon,  Geo.  Thompson,  N.  V. 
Kuhlman. 


ENGINEERING  NOTES. 


The  charge  for  electric  power  from  the  water  power  at 
SchafThausen,  Switzerland,  is  3.86  cents  per  kilowatt-hour,  with 
a  minimum  of  $9.65  per  year  per  kilowatt  capacity. 

A  power  gas  plant  at  the  Embrach  Pottery,  Switzerland,  ran 
8,235  hours  during  1903,  developed  355>233  kilowatt-hours  and 
consumed  1.56  pounds  of  coal  per  kilowatt-hour,  or  0.99  pound 
per  horse-power-hour,  according  to  the  Schweizerische  Bau- 
zeitung."  The  plant  includes  three  250-horse-povver  gas  genera- 
tors and  three  loo-horse-power  gas  engines. 

Elastic  foundations  for  steam  hammers,  high-speed  engines 
and  other  machineiy  have  been  made  in  Germany  for  some 
time  by  using  impregnated  fell  sheets  through  which  vibrations 
will  not  be  transmitted.  The  material  is  now  being  introduced  in 
England  by  the  Patent  Woolen  Cloth  Company,  Elmwood  Mills, 
Leeds,  for  the  same  purpose  and  also  in  bridge  construction 
where  it  is  essential  to  keep  the  vibration  of  passing  trains  from 
reaching  adjoining  property.  The  material  is  staled  to  be  a 
pure  wool  felt  made  in  strips  up  to  60  inches  in  width  and  1;^ 
inches  in  thickness.  It  is  impregnated  with  mineral  fats  and 
its  upper  surface  subjected  to  a  sort  of  preservative  process  to 
resist  dampness. 

Oil  separation  by  electricity  has  been  accomplished  by  Messrs. 
Davis  &  Perritt,  of  London,  according  to  the  "  Electrical  I'.n- 
gincer."  The  water  is  passed  through  a  wooden  tank  12  feet 
long,  30  inches  wide  and  27  inches  deep,  and  flows  in  parallel 
streams  through  three  compartments  into  which  the  tank  has 
been  divided.  The  flow  of  water  takes  place  between  iron 
electrodes,  maintained  at  50  volts  potential  between  adjacent 
plates,  or  150  volts  across  the  three  in  scries.  When  the  plant 
was  handling  2,000  to  3,000  gallons  of  water  hourly  it  is  said 
that  a  reduction  of  1.07  to  o.oi  grain  of  oil  per  gallon  was  afTect- 
ed  with  apparently  20  amperes. 


Branch  ofl&ce  of  the  Canadian  Electrical  News, 
Imperial  Building. 

Montreal,  July  7,  1904. 

The  electrical  trade  in  Montreal  still  continues  to  be  quiet, 
and  there  appears  little  prospects  of  any  great  activity  this 
season.  The  run  of  business  usually  expected  at  this  time  of  the 
year  has  fallen  very  flat  and  there  are  comparatively  few  en- 
quiries for  electric  installations. 

The  quantity  of  tape  used  for  electricial  purposes  in  Canada 
must  total  up  to  a  fine  bulk,  yet  it  is  noticeable  that  by  far  the 
largest  amount  is  imported  from  the  States,  notwithstanding  the 
existing  duly.  To  the  casual  observer  it  would  appear  an  easy 
matter  to  meet  this  demand  by  Canadian  manufictories.  Can- 
ada has  some  fine  rubber  factories  equal  in  every  way  to  our 
American  cousins,  yet  the  users  tell  us  that  Ihey  must  buy  im- 
ported tapes,  home  tapes  are  no  use,  Canadian  manufacturers 
cannot  or  will  not  compete  for  quality — a  truly  remarkable 
state  of  things. 

The  Montreal  Electric  Company  are  just  at  the  point  of  fin- 
ishing the  wirirg  of  the  sheds  and  wharves  on  the  water  front,  a 
large  contract. 

Mr.  Howes,  representing  the  Electric  Gas  Lighting  Company, 
of  Boston,  was  a  visitor  to  Montreal  last  month,  on  his  usual 
business  trip. 

Mr.  Geo.  H.  Hill,  lately  of  the  Hill  Electric  Switch  Company, 
of  this  city,  has  withdrawn  from  electrical  affairs  and  settled 
down  on  a  farm  which  he  has  recently  purchased  in  the  district 
of  Lacolle,  P.Q.  Mr.  Hill  will  endeavor  to  turn  to  practical 
uses  his  old  hobby  of  raising  poultry  and  fruit.  It  would  not 
surprise  us  much,  however,  if  he  returned  later  to  his  old  love 
"  Electricity."  Once  a  man  has  put  his  hand  to  the  electrica] 
plow  it  would  seem  from  the  experience  of  others  that  it  is  hatd 
to  give  it  up. 

Years  ago  in  the  Old  Country  there  existed  a  lax  on  windows, 
which  happily  has  long  since  been  repealed.  The  Montreal 
City  Council,  however,  have  lately  gone  one  better  by  putting  a 
tax  on  electric  motors.  Just  why  has  not  been  reasonably  ex- 
plained by  any  alderman  or  official  except  that  "  we  need  the 
money."  The  original  proposal  was  $5.00  per  motor,  which 
on  some  establishments  using  a  number  of  small  motors  would 
have  meant  an  exodus  outside  of  city  limits.  A  deputation  con- 
sisting of  Mr.  Cooper,  Secretary  Canadian  Manufacturers'  Asso- 
ciation, Mr.  McGill,  Mr.  Bailey  and  Messrs.  Walbank  and  Wilson, 
of  the  Montreal  Light,  Heat  &  Power  Company,  and  Mr.  W.  B. 
Shaw,  of  the  Montreal  Electric  Company,  waited  upon  the  fi- 
nance committee  and  succeeded  in  part  in  securing  an  amend- 
ment more  reasonable.  The  amendment  proposed  by  Aid. 
Ames  was  $5.00  per  establishment  using  motors  aggregating 
five  h.p.  or  over,  and  $2.00  for  less  than  5  h.p.  The  amendment 
has,  of  course,  to  come  before  the  City  Council  as  yet.  S  pecial 
thanks  are  due  Aid.  Sadler  for  his  presentation  of  the  case.  He 
has  always  shown  his  appreciation  of  electrical  industries  and 
tries  to  secure  them  fair  play.  It  was  to  be  regretted  that  the 
question  came  jp  as  it  did  when  so  many  of  the  electrical  frater- 
nity were  away  at  the  Hamilton  convention. 


"  RENEWED  "  INCANDESCENT  LAMPS. 

Comparatively  few  persons  know  why  an  electric  lighting 
company  is  so  exceedingly  kind  to  its  customers  as  to  give  them 
new  incandescent  lamps  without  charge  in  exchange  lor  those 
which  have  been  burned  out.  The  employees  are  always  so 
polite,  almost  anxious  to  make  the  exchange.  Anyone  can  find 
out  the  reason  by  burning  new  high  priced  incandescent  lamps 
for  a  month,  and  the  next  month  the  lamps  the  company  gives 
in  return  for  old  ones.  His  bill  will  show  that  the  reason,  from 
the  company's  point  of  view,  is  an  excellent  one.  The  lamps 
supplied  by  the  companies  arc  invariably  "renewed"  lamps, 
that  is  to  say,  old  lamps  made  new  by  a  delicate  but  inexpensive 
process,  and  "  renewed  "  lamps  burn  more  current — much  more. 
The  Millennium  is  not  yet  here.  —  N.  Y.  livening  Post. 


Messrs.  C.  W.  Hongard  &  Company,  52  Adelaide  street  west, 
Toronto,  have  been  appointed  western  representatives  for  the 
Wire  and  Cable  Company,  of  Montreal,  and  will  carry  a  com- 
plete stock  of  their  various  lines  of  copper  wires  and  cables. 
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PERSONAL. 

Mr.  O.  B.  Suhr,  chief  enRinoer  Ontai'o  Power  Co.,  Niajjara 
Falls,  Ont.,  has  been  elected  a  member  of  the  American  Society 
of  Civil  Kngineers. 

Mr.  \V.  J.  Camp,  chief  electrical  enj;incer  for  the  C.P.R.  Tele- 
jcraphs,  attended  the  recent  convention  of  Railway  Telegraph 
Superintendents  at  Indianapolis. 

Mr.  E.  E.  Ewart,  for  several  years  superintendent  of  the  Cran- 
brook  Electric  I.i>;hl  Company,  Cranbrook,  H.C.,  has  resigned 
to  accept  a  position  in  Portland,  Oregon. 

Mr.  C'.  11.  nines,  chief  electrical  engineer  for  the  Canadian 
Pacific  Railway,  has  tendered  his  resignation,  and  left  on  June  18 
for  South  America,  where  he  will  assume  the  management  of  a 
large  electric  plant. 

Mr.  Cecil  n.  Smith,  resilient  engineer  at  Niagara  Falls  for  the 
Canadian  Niagara  Power  Company,  has  appointed  Mr.  Charles 
C.  Egbert  as  assistant  mechanical  engineer  to  superintend  the 
installation  of  the  10,000  horse  power  turbines  to  be  installed  in 
the  power  plant. 

The  death  occurred  in  Hamilton  recently  of  Mr.  Richard  Ful- 
ler, who  obtained  the  contract  from  the  Mackenzie  Government 
for  constructing  a  large  section  cf  ihe  C.P.R.  telegraph  lines. 
He  built  the  system  from  Edmonton  to  Fort  Qu'Appelle,  and  is 
said  to  have  made  considerable  money  on  the  contract.  Later 
he  became  president  of  the  Keewatin  Power  Company  and  a 
director  of  the  Great  North- Western  Telegraph  Company.  He 
was  76  years  ol  age. 


PUBLICATIONS. 

The  Abner  Doble  Company,  San  Francisco,  Cal.,  have  issued 
an  attractive  booklet  referring  to  tangential  water  wheels. 

The  booklet  describing  and  illustrating  the  works  of  the  West- 
'nghouse  Electric  &  Manufacturing  Company,  of  Pittsburg,  Pa., 
is  one  of  the  most  attractive  examples  of  the  printer's  art  which 
has  come  to  ou  r  notice.    The  illustrations  are  excellent. 

The  fourth  edition  of  a  manual  for  engineers  has  been  issued 
by  the  University  Press,  Knoxville,  Tenn.  While  the  primary 
object  of  the  book  is  to  bring  to  the  attention  of  men  the  value 
of  technical  training  in  schools  and  colleges,  it  contains  much  in- 
formation in  a  most  convenient  form  of  great  value  to  engineers. 
The  price  of  the  book  is  50  cents. 

The  H.  W.  Johns-Manville  Company,  New  York,  have  just 
issued  a  neat  and  complete  catalogue  covering  "mica"  plate, 
cloth,  segment^,  rings  and  mica  in  all  its  various  forms  required 
by  the  electrical  industry,  also  "Vulcaheston,"  "Transite," 
"Electrobestos  "  and  "Niagrite."  A  copy  can  be  had  by  address- 
ing them,  100  William  street.  New  York. 

The  Canadian  General  Electric  Company  have  recently  issued 
a  bulletin  of  more  than  ordinary  interest.  It  refers  to  the  Meridian 
lamp,  which  is  a  combination  of  a  properly  designed  incandes- 
cent lamp  with  a  suitable  reflector  and  ornamental  holder  detach- 
able from  the  lamp.  The  lamp  filament  is  of  special  shape  and 
accurately  located  in  the  bulb  with  reference  to  the  reflector. 


SPARKS. 

Eastern  capitalists  are  considering  the  construction  of  an 
electric  street  railway  at  Calgary,  N.W.T. 

The  Hamilton,  Grimsby  and  Beamsville  Electric  Railway  has 
passed  into  the  control  of  Ihe  Grand  Trunk  Railway  Company. 

The  Dartmouth  Electric  Light  Company,  Dartmouth,  N.S., 
are  building  a  new  power  house,  in  which  a  modern  plant  will  be 
installed. 

The  Electrical  Development  Company  have  just  awarded  to 
the  Canadian  General  Electric  Company  the  contract  for  six 
generators  of  7,500  kilowatts  capacity  each  for  their  power  plant 
at  Niagara  Falls,  Ont. 

The  Packard  Electric  Company,  Limited,  of  St.  Catharines, 
Ont.,  has  permanently  located  its  north-western  branch  at  No. 
41  Canada  Life  Building,  Winnipeg,  where  their  representa- 
tive, Mr.  G.  A.  Powell,  will  be  able  to  better  care  for  the  growing 
interests  of  the  company  in  the  North-west. 

The  cost  of  thawing  water  pipes  by  electricity,  accordin^^'  to 
figures  given  at  the  recent  meeting  of  the  National  Electric  Lighg 
Association,  was  as  follows  on  t  ie  basis  of  125  house  services 
thawed  in  Rutland,  Vt.,  during  February  :    On  the  average,  17 


amperes  alternating  current  at  2,200  volts  were  required  and  the 
average  time  consumed  was  27  minutes.  At  10  cents  per  kilowatt 
hour  the  current  cost  was  $1.68 ;  and  the  cost  of  labor  was  $1.85 
and  of  teams  and  drivers  58  cents,  making  the  total  cost  per  ser- 
vice $4. 1 1. 

The  annual  meeting  of  the  New  Brunswick  Telephone  Com- 
pany was  held  at  Fredericton,  N.B.,  June  14th,  at  which  encour- 
aging reports  were  submitted  and  the  usual  half-yearly  dividend 
declared.  It  was  decided  to  erect  new  exchange  buildings  at 
Moncton  and  Fredericton  in  the  near  future.  The  work  of  ex- 
tending the  line  from  Grand  Falls  to  Edmundston  will  be  carried 
out  immediately.  The  directors  for  the  current  year  are  :  Presi- 
dent, Hon.  A.  G.  Blair  ;  vice-president,  Joseph  L.  Blake  ;  secre- 
tary, W.  E.  Smith  ;  managing  director  and  treasurer,  Senator 
Thompson. 

That  the  products  of  the  Packard  Electric  Company,  of  St. 
Catharines,  Ont.,  are  demanding  their  share  of  the  public  pat- 
ronage is  noteworthy,  in  view  of  the  fact  that  the  company  has 
been  compelled  to  completely  rearrange  and  remodel  their  great 
plant  at  St.  Catharines  in  order  to  keep  apace  with  the  growing 
business  that  the  firm  enjoys.  When  the  alterations  are  com- 
pleted It  is  said  the  Packard  Electric  Company  will  have  as  fine 
facilities  for  manufacturing  lamps,  transformers  and  meters — the 
three  lines  in  which  they  specialize — that  modern  manufacturing 
science  can  devise. 

The  Mexican  Light  and  Power  Company,  Limited,  Montreal, 
of  which  Mr.  James  Ross  is  president,  are  announced  to  have 
just  placed  the  largest  single  order  for  copper  cable  ever  awarded 
in  the  United  States.  The  contract  calls  for  1,500  miles  of  cop- 
per cable,  weighing  upwards  of  2,000  tons.  It  is  for  the  purpose 
of  transmitting  electric  power  from  the  company's  Necaxa  power 
plant  to  Mexico  city,  thence  to  El  Oro  mining  district,  a  total  of 
some  125  miles.  The  line  will  be  supported  on  steel  towers  in 
spans  of  500  feet.  The  Ansonia  Brass  &  Copper  Company,  of 
Ansonia,  Conn.,  were  the  tenderers. 

Toronto  and  Montreal  capitalists,  including  Hon.  George  A. 
Cox,  Frederic  Nicholls,  F.  S.  Pearson  and  Sir  William  \'an 
Horne,  have  organized  the  Rio  de  Janeiro  Light  &  Power  Com- 
pany, Limited,  with  a  capital  of  $50,000,000.  The  company  is 
said  to  have  secured  a  monopoly  of  the  electric  business  in  the 
city  of  Rio  de  Janeiro,  Brazil,  having  secured  the  only  important 
water  power  adjacent  to  the  city.  The  existing  power  and  light- 
ing companies  and  four  tramway  companies  have  also  been  pur- 
chased. At  the  outset  the  company  will  issue  $25,000,000  bonds, 
which  will  provide  for  the  purchase  of  the  properties  and  give  a 
working  capital  of  $2,000,000. 

The  British  Columbia  Electric  Railway  Company  have  adopted 
a  new  schedule  of  wages  applying  to  the  system  as  operated  in 
Victoria,  Vancouver  and  New  Westminster.  Motormen,  con- 
ductors and  car  maintenance  men  will  be  paid  under  the  following 
schedule  :  For  first  six  months  in  service,  20c.  per  hours  ;  next 
six  months,  21c.  ;  second  year,  22c.  ;  third  year,  23c.;  fourth  and 
fifth  years,  24c.  ;  sixth  and  seventh  years,  25c.  ;  eighth  and  ninth 
and  tenth  years,  26c.  ;  after  tenth  year,  27c.  Trackmen  will  be 
paid  as  follows  :  First  year,  20c.  ;  after  first  year,  22c.  The  in- 
creased rate  to  the  car  men  was  advanced  on  July  ist,  1902, 
also.  Previous  to  that  the  rates  paid  were  20c.,  21c.  and  22c. 
In  1902  the  first  year's  pay  was  made  20c.  ;  second  and  third 
year,  22c.  ;  fourth  and  fifth  years,  23c.  ;  and  after  fifth  year,  25c. 

The  development  of  the  water  power  at  Port  Severn,  Ont.,  is 
now  being  taken  up,  and  preliminary  estimates  will  be  asked  for 
in  the  near  future.  The  site  presents  no  serious  engineering 
difficulties,  and  it  is  hoped  that  the  plant  will  have  reached  an 
advanced  stage  before  the  end  of  the  present  year.  The  dams, 
which  are  now  in  place,  give  a  working  head  of  twelve  feel,  and 
there  is  sufficient  wateravailable  to  supply  the  needs  of  the  varions 
towns  for  many  years  to  come.  Power  will  be  transmitted  to 
Waubaushene,  Fesserton,  Coldwater,  Victoria  Harbor,  Midland, 
and  perhaps  Penetang,  requiring  in  all  some  25  miles  of  line. 
The  initial  installation  will  have  a  capacity  of  about  500  kilowatts, 
and  this  will  be  added  to  as  rapidly  as  the  demands  require. 
The  Electrical  Supervision  Society,  of  Toronto,  has  charge  of 
the  work. 


WANTED— 10  or  154  Amp.  series  Arc  I,araps 
new  or  second  hand.  R.  C.  Mcl,eay,  Wat- 
ford, Ont. 


FOR  SALE 

One  180  k.  w.  iioo  or  2.300  volt  two-ph.ise  1600° 
alternation  S  K.C.  Inductor  type  Generator,  com" 
plete  with  marble  switchboard,  station  instru- 
ments and  4-pole  exciter;  apparatus  good  as 
new  ; 

Two  60  k.w.  1 100  volt  16000  alternation  sinjjle- 
phase  Canadian  General  Alternators,  with  ex- 
citers ;  in  good  working  order.  Apply  Box  99 
Electrical  News,  Toronto,  Ont, 
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Farnham  &  Turner,  telephones,"  etc.,  Dunham,  Que.,  have 
dissolved. 

Mr.  Farlton  Rouse,  electrician,  of  Lowell,  Mass.,  was  drowned 
at  North  Halley,  Que.,  on  June  23rd  by  the  upsetting  of  a  canoe. 

Mr.  W.  H.  Breilhaupt,  of  Berlin,  Ont.,  announces  that  the 
Bridgeport  and  Berlin  Street  Railway  will  be  extended  to 
Bloomingdale,  and  that  in  the  near  future  application  will  be 
made  for  a  charier  for  an  electric  road  from  Bloomingdale  north 
as  far  as  Elora. 


The  British  Columbia  Foundry  &  Engineering  Works,  Limited, 
are  building  extensive  works  at  Esquimalt,  B.C.,  which  will  be 
operated  by  electricity. 

The  Calgary  Water  Power  Company,  Calgary,  N.W.T.,  have 
secured  a  renewal  contract  for  street  liglxting  in  that  town. 
They  will  supply  65  lights  of  1,200  c.p.  each. 

Mr.  A.  J.  Molt,  of  Fernie,  B.C.,  who  is  interested  in  the  Elk 
River  Power  and  Light  Company,  states  that  surveys  for  a  power 
plant  at  Elko  will  be  made  immediately,  and  that  plenty  of  capi- 
tal has  been  secured  to  carry  out  the  work. 


The  Q.  &  C.  Bonzano  Rail  Joint  Com- 
pany, Limited,  recently  organized,  pur- 
pose building  a  large  factory  in  Montreal. 

The  Cranbrook  Electric  Light  Company^ 
Cranbrook,  B.C.,  are  preparing  to  extend 
their  telephone  system  to  Moyie  and 
Wardner. 

An  effort  is  being  made  to  induce  the 
Halifax  Tramway  Company  to  extend 
their  line  through  Dutch  Village.  This 
portion  of  the  city  is  rapidly  growing  in 
importance. 

The  Martin  Electric  Supply  &  Con- 
struction Company,  St.  Catharines,  Ont., 
have  been  awarded  the  contract  of  install- 
ing an  electric  plant  of  150  lights  in  the 
Aylmer  Canning  Company's  factory  at 
Aylmer,  Ont. 


THE,  GRUATUST 

responsibility  resting  upon  our  inanu- 
facturers  and  power  users  in  Canada  is 
that  in  connection  with  their  Steam 
Plants.  The  Boiler  Room  is  the  place 
where  precaution  is  taken. 
.  The  largest  Steam  Users  regard  the 
assistance  of  a  responsible  Company  a 
necessity  in  order  to  provide  protection 
and  to  insure  a  safe  and  economical 
maintenance  of  their   Steam  Plants. 

The  Canadian  Casualty 
d  Boiler  Insurance  Co. 

22  Adelaide  Street  E.,  TORONTO 

are  specialists  in  Boiler  Inspection, 
Consulting  Engineers.  We  can  save 
you  money.    Write  us. 

TELEPHONE  MAIN  4091 


A.  G.  C.  DINNICK,  Managing  Director 


Tfl6  TtiORNBURY  OftSOLI NE.  ENGINE  &  FOUNDRY  GO.,  Ltd. 

Our  New  W'orks  now  being  in  full  rumi'iig  order  we  are  prepared  to  fill  all 
orders  for  Gasoline  Engines,  Special  Machinery  and  all  kinds  of  rough 
or  finished  Iron  or  Brass  Castings.     Get  our  quotations  on  Gra.te  Bat.rs, 

Boiler  Fronts,  etc.,  etc.    Wholesale  and  Retail.      Head    Office,  Thorn- 

BURY,  Ont. 

T116  TfiORNBURY  GASOLINE  ENGINE  &  FOUNDRY  GO.,  Ltd. 
INTERNATIONAL  BOILER  COMPOUND. 

Removes  and  prevents  scale  formation  in  Boilers. 
Increases  capacity  of  Boiler  and  saves  fuel  and  repairs. 

THE  BEST  COMPOUND  IN  VSE. 

For  particulars  address  : 

InternationaLl  Boiler  Compound  Co., 

47  Ma.rket  St.,  Chica>.go. 

Agent  :  Taylor  &  Bethell,  Montreal,  Que. 


FKEE 
SAMPLE 


AdDRESc 


HART  &  CQ. 


103  Morvedrvock  Bldg^ 
CHICAGO 


TELEPHONES 


We  manuf  icture  TELEPHONES  for  all  kinds  of  service; 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument,  perfect  in 
constiuction  and  design,  with  no  exposed  contacts  or 
wiies,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  N.  S. 


THE  1903  EDITION 

STANDARD  WIRING 

POR  ELECTRIC  LIGHT  AND  POWER 
ADOPTED 

By  the   Fire   Underwriters  of  the   Uiiilcd  vSlales. 

Bv  Cornell  Ihiiver.sity,  Stanford  University  and  other  Teclinical  Colleges  and  Schools, 
liy  over  47,000  I^lectrical  ICngineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

1 1  is  the  only  book  on  Wiring  and  Conslnicilon  kept  strictly  up  to  date. 
1 1  contains  all  the  necessary  Tables,  Rules,  I-'orniutas  and  Illustrations. 
Il  settles  disptites,  and  if  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover,  Pocket  Size,  Retail  Price  -  -  $1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 


Ml. 
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TRADE  NOTES. 

The  Wcsliiijjiiouse  Compaiiios  al  the  Louisiana  Purchase 
Exposition  exieiui  a  cordial  invitation  to  tlie  electrical  fraternity 
to  visit  their  lieadquarlers  in  the  Palace  of  Machinery  and  their 
further  exhibit  in  the  Palace  o(  Electricity  and  the  Palace  of 
Transportation  at  ll\e  World's  Fair,  St.  Louis. 

The  Robb  Kngincering  Company,  of  Amherst,  N.  S.,  have 
closed  a  contract  for  a  large  enpine  for  belting  direct  to  a  gen- 
erator for  furnishing  light  and  power  on  a  large  sugar  plantation 
at  >L-»yaguez,  Porto  Rico.  It  is  understood  that  the  contract 
was  secured  in  comiielilion  with  tlie  leading  United  States  firms. 

The  Canadian  Westiughouse  Company,  Limited,  of  Hamilton, 
Out.,  have  recently  closed  a  contract  to  furnish  the  Shawinigan 
Water  &  Power  Company,  Shawinig.in  Falls,  P.Q-?  with  a  6,600 
k.w.  two-ph.Tse,  2,200  volt,  3.600  alternations,  180  r.p.m. 
rotating  field  aliernalor,  (or  direct  connection  with  water  wheel. 
Two  2,joo  k.w.,  oil  insulated  water  cooled  transfi>rmers,  2,200 
volt  primary,  50,000  volt  secondary,  ate  included  in  this  contract. 

The  Pittjburg  Transloiirer  Company  state  that  they  have 
what  is  probably  the  most  complete  mai.ing  list  of  electric  light 
interests  in  Canada.  Each  month  the  Pretty  Girl  calendar  and 
bulletin  for  the  month  are  distributed  over  this  list.  The  company 
wish  to  ask  if  any  one  interested  in  electric  lighing  or  power 
transmission  fail  to  receive  a  copj'  of  these  each  month,  for  if  so 
their  names  will  be  added  to  their  mailing  list  on  request.  To 
avoid  mistakes  send  letters  on  your  company's  letter-head  or  en- 
close business  card. 

The  Penberthy  Injector  Company,  of  Windsor,  Ont.,  intend 
having  a  process  exhibition  at  the  Dominion  Exhibition  to  be 
held  in  Winnipeg.  They  will  send  their  sales-manager,  Mr.  E. 
Burton  Kelly,  to  have  charge  of  the  booth  and  will  also  send  one 
of  the  best  l;»tl)e  hands,  who  will  perform  the  machine  operations 
necessary  to  complete  "  Penberthy  "  injectors.  This  should  be 
of  considerable  interest  to  threshermen  and  engineers — in  fact,  to 
anyone  who  has  never  been  inside  a  brass  shop.  They  will  also 
send  up  some  very  attractive  display  stands  ol  brass  goods  and 
expect  to  have  a  first-class  exhibit. 


A  proposition  is  being  discussed  by  prominent  business  men  ol 
Moosomin,  Areola  and  Alameda,  N  W.T.,  to  construct  an  electric 
railway  connecting  these  points  and  touching  Fish  lake  and 
other  summer  resorts.  It  is  proposed  to  carry  freight  as  well  as 
passengers,  and  the  promoters  have  in  view  the  supplj'ing  of  light 
and  power  for  the  municipalities. 


The  Montreal  Light,  Heat  &  Power  Company  have  been  given 
the  exclusive  right  for  twenty  years  to  supply  light  in  the  muni- 
cipality of  St.  Louis.  The  lights  are  to  be  placed  where  the  town 
engineer  directs,  at  a  cost  $75  per  lamp  per  year. 

The  RIGHMOMDT  CONDUIT  &  MFG.  CO.,  Limited 

Sole  Manufacturers  of 

RiGliniondt  El6Gtro-Galvaniz6d  and  Navalite 
Gonduil  TuDino  and  Fltlinfls 

For  Absolute  Safety  in  Interior  Wiring, 


Factory  and  Office  :  15,  17  and  is)  Jarvis  .St.,  Toronto,  Canada 


[|n=i=i:=i±T=Ei=i=Ta=ir=i=T=i^^ 


NEW  TELEPHONE  LINE 


A  new  copper  metallic  line  has  just  been 

completed  from  Simcoe  to  Port  Rowan.  The 

towns  listed  below  can  now  be  reached  from 
Toronto  at  the  following  rates  : 

Port  Rowan         -  50c. 

St.  Williams    -       -  50c. 

Vittoria       -       -  40c. 


nmerican  GTGular 

Loom  GoiiiDanu's 


FLEXIBLE  CONDUIT 


REQISTEREO 

MONTREAL  ELECTRIC  COMPANY,  AGENTS. 

The  ORlGIN.\L  and  only  genuine  "Circular  Loom.  "  Has  been  in  the  market  for  twelve  years,  and  handled  by  us  for 
over  nine  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


Montreal  Electric  CompsLrvy, 


354  St.  JaLines 
Street. 


Montreal 


Instant  shipment  made. 


Large  stock  of  all  sizes  always  on  hand. 


LIMITED 


METALLIC  SEAMLESS  TUBE  CO., 

BIRMINGHAM  -  ENGLAND 

 dfan^tfaenirers  of  t/ie  

''Metallic"  Steel  Conduit  System  for  Interior  Wiring 


V    V    v»    ^LSO    ^•  v- 


Cold  Drawn  Seamless  Steel  Tubes,  for  Boilers,  Cycles,  etc.,  etc. 

Diploma  and  MpM  Awarded  "World's  Fair"  Chicago,  1893. 
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SPARKS. 

A  new  electric  light  plant  has  been  in- 
stalled at  Liverpool,  N.S.  The  generators 
are  225  kilowatts  capacity  each. 

The  electric  light  plant  at  Chatham, 
N.B.,  is  loaded  to  its  full  capacity  and 
may  be  enlarged  at  an  early  date. 

The  ratepayers  of  Thamesville,  Ont., 
will  vote  on  a  by-law  on  July  1  ith  to  raise 
$6,500  to  purchase  the  electric  light 
plant. 

Mr.  A.  R.  McDonald,  managing  direc- 
tor of  the  Quebec  Power  &  Electric  Com- 
pany, has  purchased  the  St.  Anne  Falls 
water  power.  This  purchase  gives  the 
company  control  of  all  the  water  power 
in  the  Quebec  district. 

Mr.  J.  H.  Holton,  of  Boslington,  \'er. 
mont,  was  in  Owen  Sound,  Ont.,  recently 
looking  into  the  prospects  for  the  construc- 
tion and  operation  of  an  electric  railway 
in  that  town  and  vicinity.  He  is  said  to 
have  been  well  pleased  as  a  result  of  his 
investigations. 

The  net  profits  of  the  St.  John  Street 
Railway  Company,  St.  John,  N.B.,  for  the 
year  ended  30th  of  April  last  were 
$50,053  63,  out  of  which  two  half-yearly 
dividends  of  three  per  cent,  were  declared, 
leaving  a  balance  ol  $13, 817. S3,  wh  ch 
was  transferrtd  to  the  profit  and  'oss 
account.  The  company  are  now  making 
extensive  improvements  to  their  power 
plant  and  lines.  Officers  for  the  current 
year  have  been  elected  as  follows  :  Presi- 
dent, James  Ross  ;  vice-president,  J.  M. 
Robinson  ;  secretary-treasurer,  W.  Z. 
Earle. 


CHASE-SHAWMUT  COMPANY 


NEWBURYPORT.  MASS. 


MANQFAC  rUKER 
OF  


Electrical  Specialties 

RELIABLE         DURABLE        EFFICIENT  ECONOMICAL 


"Shauumut"  Tested  Fuse  Wire  and  Links 
"Shawmut"  Enclosed  Indicating  Fuses 
"Shaivmut"  J /nction  and  Outlet  Boxes 
'  'Shawmut"  Flexible  Rail  Bonds 
'  Shawmut"  and  ''Monadnnch"  Sivitclies 
"Chase"    Nipples    and    Flexible  Conduit 
Couplings 


"Boston"  Cable  Hangers 
"Cushing"  Theatie  Switchboards 
"Gushing"  Stage  Lighting  Appliances 
Switchboards  and  Panel  Boards 
Flectrical  Repairing 


um  Giani, 
D0UDI6  TurDlne 

HORIZONTAL  AND  VERTICAL. 

Made  in  44  sizes,  from  4  inches  to  60 
inches  diameter,  in  either  iron  scroll  case 
( ^ee  i  iil)  or  in  flume  ca->e. 

CiMii|>  ete  stock  of  (ui  bines  on  lund  to 
in  ui  e  prompt  shipment. 

Machine  dre-.-cd  gearing  a  speci.tlty. 

Turbine  catalogue  or  gear  list  mailea 
on  application. 

Cot  respondence  solicited. 

J.  G.  WILSON  &  CO. 

Glenora,  Ont. 


SADLER  (EL  HAWORTH 


TANNKJiS  ANP 
MANUFACTURES  OF 


Oak  Leabher  Belting 

Try  our  "CROWN  BRAND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 


Cor.  William  and  Seigneurs  Streets,  MONTREAL 


9  Jordan  Street,  TORONTO 


Fire  Clay  Products 

THE  GLENYARDS  FIRE  CLAY  GO. 

BONNYBRIDGE,  SCOTLAND. 

Cablegrams  :  Glervyards.  Bonnybrldge.  v>  Codes  vjsed,  A. B.C.  and  Gienyards. 

Manufacturers  of  all  kinds  of  Fire  Cla-y  Goods,  Ga.nister  arvd  Silica  Goods,  for 
Iron  and  Steel  Works  a-nd  Gas  Works,  irvclviding  Boiler  Sea^tirvg  Blocks 
a.nd  Covers  of  a.U  sizes.    Ground  Firo  Clay,  Ganister  and  Silica.  ofPacklTgos 
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The  Bell  Telephone  Company  li.ivc  installcii  a  now  swiicli  bonid  in 
their  exchange  ai  I'ort  Colborne,  Onl. 

The  Toronio  anil  Niagara  Power  Conipanv  have  just  awanlcd  the 
contract  (or  the  erection  of  a  large  fireprooof  sub-station  on  llic  Daven- 
port roail  adjacent  to  the  limits  of  the  City  of  Toronio. 

According  to  a  special  report  recently  brought  down,  the  Dominion 
Cioveinmenl  own  6,042  miles  of  Ickgraph  lines  and  548  miles  of  cable. 


The  average  yearly  number  of  messages  sent  is  96,500,  of  which  the 
Yukon  line  carries  24,000. 

The  Cape  Breton  Electric  Company  operate  15  arc  lights  and  168 
incandescent  lights  on  the  streets  of  Glace  Bay,  N.S.  The  are  12,316 
lights  installed  in  buildings  and  the  company  have  120  miles  of  over, 
head  wire.  The  Eastern  Telephone  Company  have  470  telephones  in 
use  in  the  town,  and  recently  the  long  distance  system  has  been  com- 
pleted to  Halifax  and  St.  John. 


WANTED 


An  Enginerr,  having  first  class  license,  one 
competent  to  operate  boiler  plant  and  200  horse 
powei  tnndcm  compound  coudeusing  Robb  Rn- 
gine,  direct  connected  to  alternating  current 
generator.  Must  have  .\i  leference.s  and  be 
competent  to  make  ordinary  repairs  and  keep 
plant  in  first  class  ixindition.  Address  1''kf.d 
MacKkrachkr,  Town  Clerk,  Pictou,  Nova 
Scoiia. 


MANGANESE 

Anti-Friction  Metal 


Cannot    be   suipas-scd  as 
Metal.    Every  ounce  guaranteed. 


Babbit 


Syra-cvise  Smelting 
Works 


M  ontreal 


New  York 


Seattle 


ESTABLISHED  1849. 
Charles  F.  Clark,      Charles  I,.  Beckwith, 
President.  Secretary. 

IBRAIDSTFtEET'S 

Capital  and  Surplus,  $1,500,000. 
OfHcfS  Throughout  the  Civilized 
World. 
Executive  OfBces  : 
Nos.  346  and  348  Broadway,  New  York  Citv,U.S.A 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con' 
irolling  circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  meichants, 
ly  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating"  information,  no  efiort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
txtended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  judiciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  companv  or 
any  of  its  ofiBces.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 

Offices  IN  Canada:    Halifax  N.S.  Hamilton,  Ont. 

London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec 

gne.;  St.  John,  N.  B.  Toronto,  Ont.  Vancouver, 
.C;   Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 


DYNAMO  COVERS  A  SPECIALTY 

GUARANTEED  WATER  AND  DUST  PROOF. 
Samples  and  Prices  on  Application. 

THE  MONTREAL  TENT,  AWNING  &  TARPAULIN  COMPANY 

23  (Sl  25  Youville  Place,  MONTREAL 


21  Bleuru, 
MONTREAL 


E.  L.  LeBRUX 
31.  de  VILLEBS 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY 


MOTORS 

Bi- polar 
Multipolar 
Direct  Connected 


DYNAMOS 
Power 
Lighting 
Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON 


i\  Gi. 


Wauerly  Paik,  NEWARK,  N.J.,  USA. 
New  York  Office  :  74  Cortlandt  Street. 

Berhii  :  Europeau  Weston  Electrical  Instrument  Co.,  Ritterstrasse  N  \  88 
London  :  Elliott  Bros.,  Century  Works,  Lewisham. 

Paris,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 

WESTON  STANDARD  PORTABLE 
Direct- Reading- 
VOLTMETERS,  MILLIVOLTMETERS 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

and  circuit  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARn  fhc  u,^rU  . 

Weston  Portable  Galvano-       Cr  STATION  AMMETERS  and  VOLTMETERS 
meter— tor  bridge  Work.  ' 


of  extreme  accuracv  and  lowest  consumption  of  energy- 


are  uns'irpassed  in  p  .ii.t 


Samson 
Turbines 


UPRIGHT 
AND 
HORIZONTAL 
FOR  ALL 
HEADS 


On  account  of  iheir  speed,  great  power, 
high  efficiency  ancd  easy  regulation,  they 
are  the  most  satisfactory  water  wheels  on 
the  market. 

Performance  fully  guaranteedi 


The  Wm.  Hamilton  Mfg.  Co.,  Limited 

Peterborough,'  Ont. 
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 CHARLES  BR.ANDEIS  

A.  M.  Cau.  Soc  C.  E.,  A.  M  Anier.  Inst  E.  K. 
Mem.  Amer.  Eleciro-Chemical  Soc,  Etc. 

CONSULTING  ENGINEER 
Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam-Electric  Ijght,  Power  and  kailioail 
Plants,  Specifications,  Reports,  Switchboard 
Designs,  Complete  Factory  Installations,  Elec- 
tiic  Equipmei.t  of  Mines  and  Electro-Chemical 
Plants. 

Long  Distance  Telephone  Main  32-6. 
Cable  Address  :  Brandcis-Montreal. 

W.  U.  Code,  Univ-Editiou. 
Liverpool  &  Lond  in  M(~>VTRFAT 
&  Globe   Building.  .M U .N  I  Is .-v. 


The  Electrical 
Supervision.  Society 
K.  L.  AITKEN,  CHIEF  ENGINEER 

SUPERVISING  end  (ONSULTING 


164  Bay  Street 


TORONTO,  ONT. 


JNO.  S.  FIELDING,  C.  IE. 


20  King  Street  Bast 


TORONTO 


WALLACE  C.  JOHNSON 

Maw.  Am.  Soc.  C.E.     Mem.  Ain.  Soc.  M.E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

1724  Notre  Dame  Street,  MONTREAL,  P.  Q  , 

and  NIAGARA  FALLS,  N.Y. 


R.  S.  KELSCH 

GonsiilUna  E.ngln66r 

I«otig  Distance  'Phone  Office  and  Residence. 

Cable  .\ddress  "Kelsch" 

38  Victoria  Square,  IVIontreal 

tate  General  Superintendent  and  Engineer  of  the 
Lachine  Rapids  Hydraulic  &  Land  Co. .  Ltd. 

Mem.  Am.  Inst.  E.  K.  Mem.  Can.  So.  C.  E. 

Design  and  Construction  of  Transmissions. 
Lighting  and  Power  Plants  of  every  description. 
Underground  S;i  stems,  Conduits,  Estimates,  Re- 
ports and  Arbitrations,  jo  years  practical  exper- 
ience. 

Roderick  «J.  F»arl«e 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  E  E. 

CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  Lighting  Systems. 
Long  Distance  Power  Transmissions. 
Reports— Tests— Valuating. 

53-53  Janes  Building    -    TORONTO,  CAN. 

Cable  Address  "Rodparke"  (W.  U.  Code.) 
Long  Distance  Telephones— Office  and  Residence 

ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.    Electric  Railways,  Lighting 
and   Power  Systems. 
Arbitrations,   Reports,  p;tc., 

ST.  FRANCOIS  XWIER  ST.     -  MONTREAL 

Please  mention  thi.s  paper  when  corre- 
spondinf^  with  advertisers. 

T.  T.  SIMPSON 

A.  M.  Amer.  Inst,  E.  E., 

Corvsvilting  Engineer 

Long  Distance  Phone  Ottawa  i,vS8. 

Design  and  Construction  of  Lighting, 
and  Power  Plants  of  every  description 
Long  Distance  Power  Transmission.  Re- 
ports, Estimates,  Tests,  .Specifications. 


OTTftWft, 

55  Sparks  St 


DESGHENES. 

QUE. 


Edward  B.  Merrill 
Electrical  &  Mechanical 

Engineer 
16  Kino  St.  W.  Toronto 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 
The    recognized  medium  for  auvertise-  | 
ments  tor  Tenders. 


THOMAS* 

HIGH   GRADE  PORCELAIN  FOR  ELECTRICAL  PURPOSES 

INCLUDING 


HIGH  VOLTAGE  INSULATORS  ( 


ANY 

VOLATCE 


) 


Special  Designs,  Insulator  Cleats  and  Tubes. 


The  R.  THOMAS  &  SONS  CO. 


Main  Office: 
East  Liverpool,  Ohio 


East  Livertool,  Ohio 


Factories 


Sales  office: 

39-41  CORTLANDT  STREET,  NKW  YoRK 

Lisbon,  Ohio 


ISOLATED 
PLANTS 


W.  J.  O'Leary 

&  GO. 

ELECTRICAL  ENGINEERS 
AND  CONTRACTORS. 


Combined  Lighting     ]    743  ^raig  Street, 
and  Stea.m  Hearting.  MONTREAL 


ALUMINUM 

ELECTRICAL  CONDUCTORS 


FOR 


RAILWAY  FEEDERS  and 
TRANSMISSION  LINES .  . 

INGOTS,    SHEETS,   WIRE,   TUBING,  CASTINGS 

Prices  with  full  information  on  application. 

I^ORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 


ENGINEKRS  who  follow  iho 
constant  development  in  Cir- 
cuit Breaker  practice  will 
remember  that  there  is  not  on  the 
market  to-day  a  single  important 
type  of  Circuit  F?reaker  which  did 
not  originate  with  the  Cutter  Co. 
W'c  are  speciahsls  in  this  line  and 
would  be  glad  to  give  information 
and  quote  prices. 


THE  CUTTER  GO. 

Philadelphia,  U.  S.  A. 

Circuit  Hreaker  Engineers  and 
Sole  Agents  for 

KEYSTONE  MEASURING 
INSTRUMENTS 
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SPARKS. 

The  Inleriialioiial  Klectric  C  onip.iiiy,  MoiUichI,  have  rcfjistered 
their  businoss. 

The  Weyburn  Telephone  Company  has  been  organized  by 
.Messrs.  Oscarson  and  Simpson,  to  construct  a  telephone  system 
at  Weyburn,  N.W.T.,  and  extending  to  Regina. 

The  Standard  Construction  Company,  ISIoiitreal,  are  installing 
an  electric  plant,  including  switchboards  and  motors  for  eleva- 
tors and  laundry  work,  for  the  Reverend  Sisters  of  Hotel  Dieu. 

The  Sovereign  Oil  Company,  Limited,  has  recently  been 
organized  to  conduct  a  general  oil  business.  The  capital  is 
$50,000,  and  the  head  oftice  will  be  at  Comber,  Ont.  Mr.  John 
C.  Winters,  of  Mount  Monis,  N.V.,  and  Mr.  VV.  J.  Ainslie,  of 
Comber,  are  directors  of  the  company. 

Mr.  J.  Burtt  Morgan,  who  has  organized  the  Chilliwack  Power 
and  Light  Company,  Chilliwack,  B.C.,  proposes  to  expend 
$100,000  in  developing  electric  power  on  the  Chilliwack  river, 
about  six  miles  from  the  town.  Messrs.  Hermon  and  Burwell, 
consulting  engineers,  of  Vancouver,  have  made  a  preliminaiy 
report  upon  the  property  and  will  draw  up  a  general  scheme  for 
construction.  Several  contracts  for  light  and  power  have  already 
been  secured,  and  in  addition  the  company  have  a  tramway  line 
;n  view. 


Glarkson  SGho(loLTechno!ogij  %oisJtm"J^V^°"^^ 

Courses  leading  to  degrees  of  Bachelor  of  Science  in  Chemic 
a1,  Civil,  Eeclric.il  and  Mechanical  Engineering,  comprising 
four  years  of  thorough  tr.tining  and  resident  college  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  tlie  engineering  developments  along  I  he  St. 
Lawrence  River.  Healthful  climate.  Tuition  and  living  ix 
penses  moderate. 

WM.  S.  ALDRICH,  Director 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  GO. 

774  Craig  Street,  MONTREAL,  P.Q. 

h  ive  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
inak.^s  of  dynamos  in  St  ck,  which  they  loan  while  repairs  are  being  made.  The 
factory  is  so  arranged  that  they  can  run  night  and  day.  and  work  can  be  finished  in 
ihe -h  riest  possiUl;  i  e.  Telephone  iilain  3149 


Young  Man  (twenty-five),  manager  of  power, 
liclitiag  and  waterworks  plant,  wishes  change  of 
locality.  Practical  electrician,  also  familiar 
Willi  general  business  det  lils  in  connection  with 
plants.  Would  take  any  posittoa  where  pro- 
ni3tion  offered  merit.  ..Vddress  "  Superin- 
tendent," care  of  Canadian  H_ectkical 
Naws,  Toronto 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium   for  advertise- 
ments for  'Tenders. 


;CANADI-AN  CONTRACT  RECORDi 

TORdNTO.'       -  5 


SPECIFY 


TRADE 


General  Agent 
in  Canada  for 
Whitney  Elec- 
tric Instru- 
ment Co 


vesil^gf  ^^SfmHK  sc. 
SHERBROOKE,  QUE. 


INTERNAL  FURNACE 


INJECTORS 

THE  ROSSENDflLE 
BELTING  GOMrflNY 

LIMITED 
OF  Manchester,  England. 


Sole  Makers  and  Patentees  of  the  celebrated 

M.A.Y.  Solid  Woven,  Anti- 
Frietion   Edged  Belting'. 

Sole  Agents  for  Canada  for  the 

JACKSON  PATENT  BELT  FASTENERS 

The  only  British  firm  having- 
a  Branch  in  the  Dominion  in 
direct  connection  with  the 
manufactory.     :    :    :    :    :  : 

59-63  Front  Street  E.,  TORONTO 


SAVES  10 


An  externally  fired  boiler  wastes  fuel  because 
of  the  radiation  of  heat  from  the  outside  of  the 
brickwork  and  the  leakage  of  cold  air  above 
the  fire,  which  causes  a  double  loss  by  heati.igf 
the  excess  of  air  and  by  producing  imperfect 
combustion. 

In  a  Robb-Mumford  internally  fired  boiler 
the  heat  is  transmitted  directly  to  the  water, 
and  air  cannot  get  into  the    furnace  except 
.  through  the  regular    drafts.     This  makes  a 
saving  of  at  least  ten  per  cent. 

ROBB  ENGINEERING  CO.,  Limited 

Amherst,  N.S. 

C  William  McKay,  320  Ossinsrton  avenue,  Toronto. 
.Agents  :    4  Watson  Jack  Company,  Bell  Telephone  Building,  Montreal 
I  J.  F.  Porter,  355  Carlton  street,  Winnipeg. 
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^THE  OTIS^ 

TDBDLAR  FEED  WATER  HEATER 


Oil  Separator  and  Purifier 


is  not  an  experiment  but  a  tried  and  lesied 
appliance  that  the  makers  are  not  afraid  to 


EXHAUST  I  INLET  EXHAUST  ]  OUTLET 


i 

i 


1 
i 
i 


i 
i 
i 


i 
i 
I 
I 


GUARANTEE 

To  heat  the  feed  water  to  the  boiling;  point 
(210  or  2  12  degrees)  with  the  exhaust  steam 
without  causing  any  back  pressure,  also  to  ex- 
tract the  oil  from  the  exhaust,  so  that  the  ex- 
haust steam  after  being  passed  through  the 
heater  can  be  used  for  heating  purposes,  and 
the  water  of  condensation  for  the  heating-  sys- 
tem be  returned  to  the  boiler  without  the  addi- 
tional expense  of  an  eliminator. 


We  are  so  sure  of  the  OTIS  that  we 
agree  to  pay  all  cost  of  a  trial — freight,  cartage, 
pipintr,  etc  ,  if  it  fails  to  do  all  wc.  claim  for  it. 

Catalogue  and  Prices  at  Your  Service. 


The  Stewart  Heater  Go. 


300  Ea-st  Deleva^n  Ave., 

BUFFALO,  N.  Y. 
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SPARKS-  Mes"!rs.  W.  Moore  &  Sons,  proprietors  of  Ihe  Meaford  Rolling 

The  city,  ot  Slierbrooke.  One.,  is  still  wrestlinij  with  the  light.  Mills,  Meaford,  Ont.,  who  are  developing  a  water  povver  about  a 

•OR  problem,  Ihe  council  having  recently  decided  to  submit  a  mile  from  the  town,  have  55  feet  head,  giving  about  800  horse 

by-law  10  the  ratepayers  to  raise  $200,000  for  the  purchase  of  a  power,  with  possibilities  of  85  feet.    They  will  shortly  commence 

pl.iiil  to  be  under  civic  control.  the  construction  of  a  power  house, 

ELECTRICAL  &  TRANSFORMER  SHEEfS,  STRIPS  &  STAMPINGS 

SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

134  UPPER  THAMES  ST., 
LONDON,  ENG. 


MuKiiet  l-orgliiK'.  S^labs,  Bars 
ill  the  Koiitili  and  Macliiued. 


TURNER  BROS., 


MILD  STEEL  CASTINGS  FOR  MAGNETS 

MAGNET  STEEL  FOR  PERMANENT  ACNE  TS. 

Sole  ReDresenraiives  lor  Canada  • 


Telegraphic  Address,  'Sheetiron',  lyONDON. 
l,ieber's  Code  used. 


R=TABLISHED  1870. 


Plain  and  Slotted 
Discs. 


BRIGHT  CHAKCOAb   IRON  RODS 

Peacock  Brothers,  Canada  Life  Buildinos.  Montreal. 


=  Electrical  Novelties= 

AR.E  YOU  INTER.ESTED? 

If  SO,  send  for  our  No.  20  Novelty  Catalogue  iust  issued. 
Mailed  to  any  address  on  receipt  of  post  card. 
VVe  want  bright  agents  in  every  place.     Big  commissions. 
Write  to-day. 

T5he  Sawyer  Electric  Compa.ny 

10,  12  and  14  BEAVER  HALL  HILL,  MONTREAL. 


10 


THE  McEWEN  ™"^''ff,? 


Sizes 
Ready  for 
I  m  med iate 
Shipment 


AUTOMATIC 


In  Single  and  Compound  Units. 

NO  BBTTE.R  filGfi  SPE.E.D  E.NGINE.  BUILT 


V1/ATER06IS.  BRANTFORD.  CANADA 
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Westinghouse 

A.  C.  Series  Arc  Lighting  System 


A  Few  Points  of  Superiority 
The  LoLmp  : 

Highly  insulated. 

Minimum  number  of  parts. 

Standard  screws  throughout. 

Arc  andfmechanism  chambers  separate. 

No  iron  exposed  to  weather. 

No  moving  wires  attached  to  switch. 

Every  lamp  given  a  breakdown  test  of  7000^ volts  A.C. 

Heavy  cold  pressed  copper  case. 


A.  C.  Series  Arc  Lamp. 


The  Regulating  Transformer; 

Air  or  Oil  Cooled,  100-Light  Size,  2  Circuits. 

Circuits  entirely  separated. 
Practically  two  50-Iight  regulators  in  one  case. 
Current  held  constant  within  I/IO  amp.  on  any  load. 
Coils  have  taps  which  give  maximum  power-factor 

and  efficiency  on  partial  loads. 
Built  in  capacities  from  25  to  200  lamps. 


lOO-Light  Regulating  Transformer. 


Canadian  Westinghouse  Co.,  Limited 

GeneraLl  Offices  and  Works,  HoLmilton,  OntaLrio 

For  Pa.rticulars  Address  Nearest  Office 
Lawlor  Bldy.,  King  evnd  Yonge  Streets,  Liverpool  S,  London  &  Globe  BIdg.. 

Toronto  Montreal 

Hamilton 

635  HsLStings  Street  134  Gra-nville  Street 

Vancouver  Hatlifa.x 


IV. 
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TELEPHONES>^^ 


1         c^riE  AGENTS  I 

Milde  MicrDphnnE  ;> 

']        The  best  TRANSMMTER 
J  in  f-he  World. 

QUEBEC  AGEN-;,  . 
-  l-or  the 

■^Zi  -Ecsron'Oynarnos. 


SwltGD-Boarfls  and  flnnunGlators 

FIRE  ALARM  APPARATUS  and 

TELEGRAPH  INSTRUMENTS 


f 


'Nessphones,'  Montreal 

732  DopehesteF  St. 
MONTRBrtL 

Telephone  Main  iioo. 


El  ectrical  Supplies  of  all  kinds. 


Montreal 


MANGANESE  ^^I't^l 

FIttor  Spar,  Witheritc, 
Granulated  Battery  Sal 

Ammoniac  are"o'fered^by 

OTTO  MINNER  &  CO., 

Arnstadt,  Germany. 


 Bought  and  Sold  

LARGE  STOCK  ALWAYS  ON  HAND 

The  delay  and  expense  incidental  to  buying-  in  the  Cedar  Districts  can  be 
avoided  by  sending  your  Inspector  to  Hamilton  for  Assorted  Car  Loads. 

Cor.  Main  and  Catherine  Streets.  «^  WOODMAN  BROTHERS 

Telephone  1204.  HAMILTON,  ONT. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


Salves  Patience  SLiid  Avoids  ProfoLnity 


THE  USE  OF 


OUR  "EXTRA"  BRAND 


Factory 
IMONTREAL  ( 


.  \       J.  G.  McLflrREN  BELTING  GO. 


TORONTO 
VANCOUVER 


THE  ELECTRICAL  CONSRTUCTION 


Company  of  Canada,  Limited. 

32-40  Dundas  Street,  London,  Can.— Phone  1103. 
Perfection 
Type 


DYNAMOS 


MOTORS 


Multipolar 

Bipolar,  Direct 
Connected  or  Belted. 
High  efficiency.    Designed  for  any  required  speed  or  voyage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 


TENDERS  WANTED 


A  Weekly  Journal  of  adv.ince  informa- 
tion and  public  works. 
The    recognized  medium  for  auvertise- 
ments  tor  Tenders. 


[CANADIAN  CONTRACT  RECORD^ 

TORONTO.  c 


CANADIAN 


Electrical  News 

AND  Engineering  Journal 


FOURTEENTH  YEAR,  TORONTO,   MONTREAL  AND  WINNIPEG,   AUGUST,  1904  ^''l^^fo  PHR^YPA^,f 


THE  DIRECT  CURRENT 


OF 

THE 


UNITED 
ELECTRIC 

....GO. 

Are  in  6V6ry  Respect  ftl 

V'entilated  and  thoroughly  laminated 
Armature  and  magnet  cores.  Built  by 
day  labor,  tested  to  highest  standards, 
absolutely  guaranteed,  YOU  CAN  NOT 
LOSE  IF  YOU  BUY  AT 

134  King  St.W.,TORONTO 


Canadian  General  Electric  Co.,  Limited 

WIRES  AND  GABLES 

R-vibber  Covered  Wire 

R.vibber  Covered  CoLble 

WeactKerproof  Wire 

Wea-tKerproof  Cable 

Slow  Burning  Weatherproof 

Twin  Condviit  Wire 

Cotton.  Covered  Flexible  Cord 

Silk  Covered  Flexible  Cord 

Magnet  Wire 

Fixture  Wire 

AnnvinciaLtor  Wire 

Office  Wire 

Galvanized  Iron  Wire 

Galvanized  Span  Wire 
Bare  and  Insulated  Wire  of  all  StaLnda^rd  Kinds 

Samples  and  Prices  furnished  on  application. 


Head  Office :  TORONTO,  ONT 

Branch  Offices  : 

MONTREAL  HALIFAX  OTTAWA 


WINNIPEG 
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Thi  FIRSTBRQOK  BOX  CO.,  Limited 


K.  N.  Pmi.LU's,  Picsiiiem. 


Geo.  H.  Olney  2nd,  Secretary-Treasurer. 


King  St.  East, 


TOHOyTO 


M.\Nl'KACTliRKKS  OF 

TOPPINS, 

SIDE-BUOCKS 

AMI  CKOt?S-ARMS 


WRITE  FOR  PARTICULARS. 


TRflDE>  WlTti  ENGLAND 

Everv  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  166  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 

Long  Distance  Telephone  Main  41  iS 

VoltOL  Electric 
Repair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Reconstructed 

86  Adelaide  Street  West, 
TORONTO 

D.  McGREdOR  JOHNSTON,  Proprietor. 


r 


THE  MAN 
m  WITH  INFLUENCE 


I 


I 
I 

Gets  his  bias  from  his  & 
tried  and  trusted  trade  |. 
newspaper.  [P- 

I  HARDWARE  AND  METAL  | 

ji  is  the  best  medium  in  Canada  j|j 

ji  for  many  firms  in  the  Building  kl 
d  Trades. 

|i     THE  MacLEAN  PUBLISHING  CO.. 

|[  LIMITED  nr 

[j|  Montreal  Winnipeg  Toronto  jjj 


Ml  F.  Plis  mm 


(3L.I]Vi:iTE33) 

MONTRB-Rb  TORONTO 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Rubber.  Magnet,  OfRce  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use- 

U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


DYNAMOS  \  MOTORS 

New  or  Second  -  Hand,  For  Sale 

Especially  equipped  for  repairs  to  Electrical  Apparatus  of  all  kinds. 

ELECTR.IC  REPAIR     CONTRACTING  CO. 

617  <a  619  Lagauchetiere  Street    -  MONTREAL 

JumD  hmi 

Golls  and  Plugs 

Manufactured  by 

THE  DOW  CO'Y. 

of  Braintree 

:fog-^e,t^  BEOS., 

I|8  ST.  JAMES  STREET  Canadian  Agents  MONTREAL 

Lord  Kelvin's  PaLtent  ^'  INSTRUMENTS 

Sole  Makers-KELYIN  &  JAMES  WHITE  LTD 


GRAND  PRIX 


)  66  Victoria  St.,  London 
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McCormick 
Tvirbirves 


4,000  H.  P.,  72  ft.  head,  arranged  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Five 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inches  for  their  plant  at  Mechanicsville,  N.  V. 


S.  Morgan  Smith  6ornpany,YorK,Pa.,as.ft. 

176  FEDERAL  STREET,  BOSTON,  MASS. 

Wril6  tor  catalOQUG  if  GontemplatinQ  purcHase  of  Turbine.^ 
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PUBLICATIONS 
A  Dov^k  entitled  "  Magneiism  and  its  Klemeiitary  Klemenl  " 
h.is  been  published  by  Messrs.  Lonmans,  Green  &  Company,  39 
Paternoster  Kow,  London,  Knjj.  The  author  is  W.  Hibbcrt 
F.l.CA.M.l.E.K.  The  book  is  the  first  p  irt  of  a  larjjer  volume 
doalinif  with  magnetism  and  electricity  and  sells  lor  two 
shillings. 

The  Westinphouse  Companies'  Publishing  Department,  Pitts- 
burg, Pa.,  have  issued  a  very  attractive  booklet  in  behatf  of  the 
joint  Weslinghouse  interests  for  distribution  at  the  Louisiana 
I'lirchasi-   I'xposilion.    Tlio  book   describes  and  illustrates  the 


works  and  products  of  the  Westinghouse  Companies  both  in 
American  and  Foreign  Countries. 

All  persons  interested  in  the  generation  of  power  will  be  much 
interested  in  Bulletin  No.  834  issued  by  the  Canadian  General 
Electric  Company.  It  refers  to  the  Curtis  steam  engine,  and 
by  means  of  numerous  illustrations  shovvs  its  design  and  con- 
struction very  clearly.  The  illustrations  include  the  elevation 
and  plan  of  the  new  turbine  central  station  being  erected  by  ihe 
Edison  Electric  Illuminating  Company  at  Boston,  Mass.,  which 
station  when  completed  will  contain  twelve  5,000  k.w.  Curtis 
steam  turbines.  Curves  are  al>-o  given  showing  the  steam  con- 
sumption at  different  loads,  the  effect  of  superheat  on  steam  con- 
sumption and  the  effect  of  speed  on  steam  consumption  in  a  500 
k.w.  Curtis  turbine  at  Newport,  R.I. 


V 

4i 


AN  ENGINE 


<■  Possessing   the    qualities   of   Economy,    Simplicity,    Quick    and  Even 

Regulation,  Easy  to  Operate,  Needing  New  Repairs,  is  the  kind  required 
by  steam  plant  operators.  These  essentials  are  embodied  in  the 
WHEELOCK  and  IDEAL  STEAM  ENGINES  made  by 


i 


The  Goldie  &  McCulloch  Co.,  Limited, 

O-AIvT,  OMTARIO,  CA^tSTADA. 

We  Make 


\vheeloc:k  engines,  ideal  engines,  gas  and  gasoline  engines,  boilers,  pumps,  water  wheels,  oatmeal  mill  ^ 


heading  and  stave  machinery,  wood  rim  split  pulleys,  iron  pulleys,  shafting,  hangers,  gearing,  couplings, 
FRicriov  CLurcH  cjuplisgs,  FRicTio.v  clutch   pulleys,  safes,  vaults  and  vau',t  doors. 


I 
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WHY   NOT  SPECIFY 


FLEXDUUT 


And  get  The  Best,  it  does  not  cost  you  any  more 
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ELECTRICAL  MACHINERY 


IS  MADE  IN  CANADA 


New  Shops  of  the  ALLIS-CHALMERS-BULLOCK,  Limited,  at  Rockfield,  near  Montreal. 
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SPARKS. 

The  ratepayers  of  Wetaskiwin,  N.W.T.,  have  voted  in  favor 
of  expending  $25,000  for  a  municipal  electric  light  plant. 

The  Canadian  Pacific  Telegraph  Company's  system  in  the 
west  is  to  be  improved  and  greatly  extended,  necessitating  the 
use  of  a  large  amount  of  copper  wire  and  other  mateiials. 

The  work  of  building  a  telegraph  line  from  Arrowhead  to 
Nakusp,  B.  C,  has  been  completed.  The  line  is  also  being  re- 
built from  Slocan  City  down  the  lake  a  distance  ot  eighteen 
miles. 

The  annual  meeting  of  the  Canadian  Electric  Light  Company 
was  held  at  Quebec  last  month,  when  the  fallowing  directors 
were  elected  :  Rodolphe  Audotte.  H.  M.  Price,  W.  A.  Matsh,  G. 
Lemoine,  Charles  King,  H.  T.  Machin,  Joseph  Paquet,  William 
Doyle  and  R.  Wilson  Smith. 

The  Stave  Lake  Power  Company,  of  Vancouver,  B.C.,  have 
elected  the  following  directors  for  the  ensumg  year:  President, 
John  Hendry,  X'ancouver;   vice-president,  S.  G.  Faulkner,  Van- 


couver ;  acting-secretary  and  treasurer,  R.  A.  Welsh  ;  G.  C. 
Hinton,  Sir  C.  H.  Tupper,  J.  H.  Senklear,  Vancouver;  R.  E. 
Walker,  F.  DeGray,  New  Westminster.  The  company  are  con- 
sidering an  offer  to  dispose  of  their  plant. 

Mr.  C.  P.  Raikes,  Canadian  representative  ol  Harper  Bros.  & 
Company,  London,  Eng.,  recently  made  an  inspection  of  the 
proposed  route  of  the  Brantford  and  L^ke  Erie  electric  railway. 
Mr.  Raikes,  who  is  a  civil  engineer,  reports  that  there  are  no 
unsurmountable  engineering  difficulties,  and  it  is  probable  that 
the  road  from  Brantford  to  Port  Dover  will  be  placed  under  con- 
tract at  an  early  date. 

A  new  type  of  electric  locomotive,  which  will  haul  passenger 
trains  at  the  rate  of  seventy-five  miles  an  hour,  is  being  built  by 
the  General  Electric  Company  and  The  American  Locomotive 
Company  for  the  New  York  Central  Railroad.  The  engine  will 
develop  about  2,500  horse  power.  The  total  weight  of  the  loco- 
motive will  be  eighty-five  tons.  Each  of  the  driving  wheels,  of 
which  there  are  eight,  arranged  in  four  pairs,  will  carry  a  weight 
of  17,000  pounds. 


Power  Transformers. 


If  you  are  figuring  upon  supplying  power 
or  light  to  consumers  at  a  distance,  you  will 
be  interested  in  these  Transformers.  We 
make  them  in  sizes  from  SO  k.  w.  up  to 
^00  k.  w.  and  up  to  ^0,000  volts.  Should 
you  wish  more  information  about  them  we 
will  be  very  glad  to  supply  it. 

Note. 

The  cheapest  way  to  buy  Pittsburgh  Transfor- 
mers is  under  yearly  contract.  A  postal  card  will 
bring  one  of  our  proposal  forms  ;  it  doesn't  cost 
jfnything  and  may  do  you  some  good.  Shall  we 
send  one  ? 


Pittsburgh.  Pa. 
August,  1904. 


PittsburgK  Transformer  Company, 

Pittsbugh.  Pa. 
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TRADE  NOTES 

The  Oilawa  Car  Company  liave  recently  built  six  cars  for  the 
Winnipeg  Street  Railway. 

Mr.  Louis  Terven,  E.E.  (University  ol  Wisconsin)  has  recent- 
ly been  appointed  chief  electrician  of  the  Nernst  Lamp  Com- 
pany, Pittsburg-,  Pa. 

Messrs.  lieid  and  Kilmer,  Hamilton  Oiit.,  representing'  the 
lieneral  Kleclric  Company,  of  Sivccion,  have  obtained  a  contract 
to  furnish  a  4.'o  k.w.  generator  for  the  town  of  Fenelon  Falls, 
Ont. 

The  Packard  Electric  Company,  St.  Catharines,  Ont.,  has 
secured  a  very  large  contract  for  electric  meteis  from  the  Win- 
nipeg Street  Railway  Company,  who  furnish  commercial  lighting 
in  that  city. 

The  Ciocker-Wheeler  Company,  of  Ampere,  N.J.,  announce 
that  by  arrangement  with  the  celebrated  electrical  engineers. 
Brown,  Boveri  &  Cie,  of  Baden,  Switzerland,  they  have  secured 
their  alternating  current  designs,  patents  and  rights  to  manu- 
facture in  America.  The  former  are  now  putting  on  the  market 
alternating  current  generators,  transformers  and  accessories  of 
the  best  design  and  construction  adapted  to  American  practise, 
and  have  retained  the  Swiss  firm  as  consulting  engineers. 

The  Toronto  Street  Railway  Company  have  recently  placed 
an  order  with  Sheldon  &  Sheldon  of  Gait,  Ontario,  for  two  180" 
fans  for  forced  draft  to  be  used  in  connection  with  the  Jones 
stokers,  which  they  have  installed.  These  together  with  the  two 
other  fans  of  the  same  size  and  make,  which  are  already  in- 
stalled, will  make  the  largest  plant  of  this  kind  in  Canada.  The 
fans  are  of  the  three-quarter  housing  type  direct  connected  to 
engines  and  have  a  capacity  of  approximately  90,000  cubic  feet 
of  air  per  minute  each  at  two  oz.  pressure. 


The  Cranbrook  Electric  Light  Company,  who  control  the 
telephone  system  in  the  vicinity  of  Cranbrook,  B.C.,  are  ex- 
tending their  lines  to  Moyle  and  Wardner. 


SWITCHES 

AND  OTHER  ELECTRICAL  SPECIALTIES 
TRUMBULL  ELECTRICAL  MFG.  CO. 

Main  Office  and  Factory  -  PLAIi^VILLE,  CONN. 

Complete  stock  carried  at  our  New  York  Office,  136  Liberty  St. 


PMKM  LliS  n\  Oil  LliS  i 


They  are  made  with  the  greatest 
attention  to  the  most  minute  details 
and  each  lamp  is  tested  and  found 
perfect  before  it  is  offered  for  sale. 
Order  a  sample  barrel  of  Packard 
Lamps  and  test  them  in  comparison 
with  other  makes  you  now  use. 
Such  a  test  will  show  that  the 
"Packard"  has  the  most  accurate 
rating,  most  pleasing  appearance, 
best  sustained  candle  power,  small- 
est current  consumption,  greatest 
length  of  life  and  lowest  ultimate 
cost. 


PACKARD  ELECTRIC  COMPANY,  Limited 

Montreal,  Que, 


Winnipeg,  Man. 


St.  Catharines,  Ont. 
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PERSONAL 

The  death  is  announced  of  Mr.  Charles  E.  Barrett,  of  the 
accounting  staff  of  the  West  Kootenay  Power  &  Light  Company, 
Rossland,  B.C. 

A  pretty  wedding  took  place  in  Toronto  last  month,  when 
Miss  L-iura  Sturrock  was  united  in  marriage  to  Mr.  John  S. 
Macdonald,  Superintendent  of  Government  Telegraphs  for  the 


North-West  Territories.  Mr.  and  Mrs.  Macdonald  will  reside 
at  Qu'.Appelle,  N.W.T. 

Mr.  W.  J.  Webb,  chief  engineer  for  the  Lawlor  Estate  build- 
ing, corner  King  and  Yonge  streets,  Toronto,  has  tendered  his 
resignation,  and  will  leave  this  month  for  Winnipeg  to  become 
chief  engineer  for  the  new  Union  Bank  building  now  nearing 
completion  in  that  city.  This  is  the  largest  and  most  complete 
oflfice  buildings  in  Winnipeg  and  cost  upwards  of  $400,000.  We 
wish  Mr.  Webb  success  in  his  new  field. 


TENDEftS  WANTED 


A  V^eekiy  Journal  of  advance  informa* 
tion  and  public  works. 

Tht  recognized  medium   for  advertise- 
ments for  'Tenders. 


TORONTO; 


ZIN6  ANALGUNED 

\  FOR 


William  St.,TORONTO.  Telephone  Main  1729. 


Onited  States  Steel  Products  Export  60 

Battery  Park  Building,  NEW  YORK 
Rails  and  Special  Work  for  electrical  Railv^^ays 

COPPER.  R.AIL  BONDS 

With  Hollow  or  Solid  Terminals — Applied  With  Steel  Drift  Pin  or  Screw  Compressor. 

RUBBER  AND  PAPER  INSULATED  WIRES  AND  GABLES 


WRITE  FOR   OUR  CATALOGUE 


SUNBEAM 

IS  THE  BEST  Irvcarvdcscent  Lamp  on  earth 
1  THAT'S  WHY  YOU  SHOULD  USE  IT. 


MANUFACTURED  BY 


SunDeain  inoandesGeni  Lamp  60. 


OF  CANADA.  LIMITED 


Factory  :   St.  Catharines,  Ont. 


TORONTO 
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SPARKS.  The  Toronto  &  Niagara  Power  Company  have  commenced 

The  Caniuii.m  I'.iii'u-  Isailway  Compiun-  havo  jjivon  tlie  Mani-  work  on  their  sub-station  to  be  erected  on  Davenport  roid  on 

loba  ConslriK-lion  C  'mpaiu  thi>  oniitract  for  building  their  pro-  the  outskirts  of  Toronto.    The  building-  will  be  225  x  80  feet,  of 

posod  power  house  in  Wimiipi-i;.  concrete,  stone  and  steel,  ;ind  will  cost  about  $100,000. 


McGILL  UNIVERSITY,  MONTREAL 

Coin -cs  in  Civil,  M(Chaino:>l  ;iml  lsU'ctrio;il 
KuKiii«:riii); ;  Minium  KiiRiiieeving  aii<l  Melal- 
liirsy  ;  Chemistry,  Arohileclure.  Also  full  courses 
ill  Arts,  l,«\v,  Medicine  and  Veterinary  Science. 

Kor  further  information  and  for  the  University 
Calrnd.ir,  address 

'I'm:  RlH'.ISTRAK. 


FOR  SALE 


1-50  K  \V.  S.K.C.  Generator,2ooo-iooo  volts,8ooo 
alternations,  will  3^  K.W.  Kxciter  and  Station 
Apparatus  complete. 

1-5  II. r.  S.K.C.  Motor,  8000  Alts. ,500  volts, with 
nece<isar)'  Transformer  1000-2000-500. 

I-J5  K.W.  R.  K.Co.  ni-Polar  b.  C.  Dynamo, 
wound  for  110  volts,  with  sliding;  base,  pulley, 
brushes,  etc  ,  complete. 

1-13},  K.W.  X.  E.  Co.  Manchester  Type  Motor, 
wound  for  250  volts,  with  base  and  pulley  com- 
plete. 

The  above  apparatus  is  all  new  and  can  be 
seen  at  the  Hamilton  Electric  Light  &  Cataract 
Power  Co  s.  Catharine  street  station  Hamilton. 
Will  be  sold  en  bloc  or  separately.  For  prices 
and  terms  address 

THE  VOLTA  ELECTRIC  STORAGE  CO., 
39  James  street  South. 

Hamilton,  Ont. 


Please  mention  The  Canadian 
Electrical  News,  when 
corresponding  with 
advertisers. 


Electric  Hea^tirvg  Irons 


AND  OTHER  DEVICES 

Highest  E,niciencu— Neatest  Desion 
Best  Construction— Greatest  Durabilitu 


AMERICAN  ELECTRICAL  HEATER  CO., 


DETROIT, 
Mich.,  U.  S.  A. 


Largest  and  Oldest  Makers  in  the  World. 


STYLK  "A' 


Norton  D.  C. 
Volt  and  Ammeters 

"Style  A"— Brass. 
"Style  B"— Oxy  Black. 
Accurate  and  Neat. 
Prices  Competitive. 
WRITE. 

..■.ml^llln-.  

C.  W.  BONGARD  &  CO. 

Adelaide  St.  West.  lOROHTO.  OKI 


TE  zsr  TE^ 

EIGHT  INCH 

SINGLE-STAGE 

Driven  by  an  Induction  Motor.      Capacity  1,800  gallons  per  ininute  against  70  feet  head. 


WORTHINGTON  TURBINE  PUMP 


The  John  McDouf  all  Caledonian  Iron  Works  Co.,  Limited,  Montreal,  Que. 

SEND  FOR  CATALOGUE  BUILDERS  FOR  CANADA 
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WHITNEY  INSTRUMENTS  ENJOINED 

Full  Opinion  of  His  Honor  Judg:e  Wheeler,  concurred  in  by  His  Honor 
Judge  Lacombe  in  the  case  of  the 

WESTON  ELECTRICAL  INSTRUMENT  CO.  Complainant 

vs. 

WHITNEY  ELECTRICAL  INSTRUMENT  CO.  Defendant 


This  suit  is  brought  upon  patent  No.  392387  dated  November  6,  1888,  and  o^ranted 
to  Edward  Weston  for  an  Electrical  Measuring  Apparatus,  wh-ch  was  adjudged  to  be 
valid  in  Weston  Electrical  Instrument  Co.  vs.  Jewell  Electrical  Instrument  Co.  et  al 
in  this  Court  in  March,  1904.  It  has  now  been  heard  upon  a  motion  lor  a  preliminary 
injunction. 

The  principal  question  made  now  is  as  to  infringement.  The  parts  of  the  defend- 
ant's instrument  look  quite  differently  from  the  corresponding  parts  of  the  instrument 
of  the  patent,  but  notwithstanding  these  differences  in  form  they  are  there  in  the 
instrument  and  do  the  same  things  in  substantially  the  same  way.  This  appears 
quite  well  from  the  description  of  ihe  two  instruments  in  parallel  columns  in  the  affi- 
davit of  Frank  W.  Roller,  defendant's  record  on  this  motion,  page  3.  The  great  thing 
to  be  done  appears  to  have  been  to  get  the  movable  coil. in  its  diamagnetic  frame  into 
a  permanent  magnetic  field,  compactly,  and  to  carry  the  current  to  be  measured  from 
side  to  side  through  the  coil,  and  move  the  coil  against  steady  resistance  to  measure 
the  current,  and  record  the  measurement.  Weston  seems  to  have  accomplished  this 
by  mounting  the  frame  by  pivots  on  non-conducting  bridge-pieces,  and  carrying  the 
current  to  be  measured  to  and  from  the  movable  coil  through  springs  connected  with 
the  frame  furnishing  steady  resistance,  and  a  pointer  connected  with  the  frame  and 
moving  over  a  scale  to  show  the  movement  and  the  measurement  of  the  current. 

Any  electrical  mechanic  could  provide  the  permanent  magnetic  field,  and  the  form 
of  it  would  not  be  material  except  to  permit  the  movement  of  the  frame  carrying  the 
coil.  The  mounting  of  the  frame  on  the  bridge-pieces  by  pivots  with  its  arrangement 
ai»d  connections  was  the  important  part  of  Weston's  patented  invention. 

The  defendant's  instruments  have  the  permanent  magnetic  field  provided  by  a 
magnet  and  core  of  different  and  perhaps  better  shapes  in  some  respects,  but  permitting 
movement  of  the  frame  in  an  arc  of  a  circle  to  carry  a  pointer  moving  over  3  scale 
to  indicate  the  measurement  of  the  current.  If  these  changes  of  forms  are  even 
patentable  improvements  the  defendants  have  taken  and  used  the  invention  of  the 
patent  in  making  and  using  those  improvements. 

The  difference  in  the  form  of  the  parts  carrying  the  frame  on  pivots  supported  by 
the  bridge  pieces  is  of  the  same  sort.  It  does  not  vary  the  mechanical  operation  of 
the  parts.  These  differences  do  not,  any  or  all  of  them,  amount  to  doing  the  same 
thing  in  different  ways,  but  leave  the  operative  parts  doing  the  same  thing  in  the 
same  way. 

According  to  these  views  the  motion  should  be  granted. 

HOYT  H.  WHEELER, 

Judge. 

For  Plaintiff  : 

WILLIAM  HOUSTON  KENYON. 
For  Defendants  : 

CLIFTON  V.  EDWARDS. 
Upon  re-examination  of  the  record,  I  concur  in  the  opinion  above  expressed  by  Judge 
Wheeler. 

July  18,  1904.  E.  HENRY  LACOMBE, 

U.  S.  C.  J. 

(Endorsed)  Circuit  Court  of  the  United  States,  for  the  Southern  District  of  New 
York — -Weston  Electrical  Instrument  Company  vs.  Whitney  Electrical  Instrument 
Company  et  al. — Opinion,  WHEELER,  J. — United  States  Circuit  Court,  Southern 
District  of  New  York.     Filed  July  20,  1904.    John  A.  Shields,  Clerk. 

Weston  Electrical  Instrument  Company 

Waverly  Park,  NEWARK,  N.  J. 
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OUTLET  BOXES 

Fifteen  types  in  stock  for  immediate  delivery 

PULL  IN  BOXES 

Made  up  to  order,  any  size 

PANEL  BOARDS,  SWITCH  BOARDS,  ENCLOSED  FUSES 

Get  our  prices  before  ordering 

COLLYER.  6,  BROCK 

1801a.  Notre  Dame  Street.  MONTRFAL 


Tolophone  M.  1903 


"  NON    EST    OUBIUM  QXJIN 


J.  A.  DAWSON  &  COMPANY,  743  CRAIG  ST,,  MONTREAL 
WHY?^ 


are  6 eahtptarters  for  Electric  Railivay,  Poiver 
Station   and    General  House    Wiring  Supply 


Because  we  CeiiXTl^y  'tln.e  stock  and   buy  in  such  quantities  that  we  are  in  a 
position  to  make  close  prices  and  prompt  shipments. 

A   trial   order  will  convince  you  our  statements  are  correct. 


The  Original  and  Only  Practical 
"PULL  STRING" 
TURN  DOWN 


LAMP 


All  Others  are  Imitations.    "Beware  of  them." 

For  Sale  toy 
JOHN  FORMAN,  Montreal 
MUNDERLOH  &  CO., 

THE  R.  E.  T.  PRINGLE  CO.,  LIMITED, 
J.  A.  DAWSON  &  CO.,  " 
SAYER  ELECTRIC  CO., 
MONTREAL  ELECTRIC  COMPANY 
AHEARN  &  SOPER,  LIMITED, 
GARRIOCH,  GODARD  &  CO. 
MECHANICS'  SUPPLY  CO., 
R.  E.  T.  PRINGLE, 
CENTRAL  ELECTRIC  &  SCHOOL  SUPPLY  CO.,  Toronto. 
THE  R.  E.  T.  PRINGLE  CO.,  LIMITED 

JOHN  STARR,  SON  &  CO.,  H.alif.'vx,  N.  S. 

-B— TI16  EGonoiiiical  EleciriG  Lamp  Go. 

125  Liberty  Street.  New  York.  U.  S.  A. 


Ott.xwa. 

Quebec. 

St.  John,  N.  B. 


ANNOUNCEMENT 


Gutmann  Meters 


As  some  of  our  competitors  have  circulated  the  report  that  an 
injunction  had  been  obtained  restraining  the  manufacturers  of  the 
Gutmann  Meter  from  making  these  celebrated  instruments  here,  we 
would  say  that  such  is  not  the  case.  We  have  a  large  stock  on  hand  and  a 
large  shipment  on  the  way  from  our  Canadian  Factory  and  can  ship 
all  orders  immediately  upon  receipt. 

JOHN  FORMAN 


ELECTRICAL  SUPPLIES 


708-710  Craig  Street,  MONTREAL 
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THE  CAPE  BRETON  ELECTRIC  COMPANY. 

The  property  operated  by  the  Cape  Breton  Electric 
Company  is  owned  by  Messrs.  Stone  &  Webster,  who 
also  own  a  half  interest  in  the  Sydney  and  Glace  Bay 
Railway  Company.  The  Cape  Breton  Electric  Company 
own  and  operate  the  street  railway  lines  in  Sydney  and 
North  Sydney,  Nova  Scotia,  and  the  electric  lighting 
systems  in  both,  with  a 
separate  power  house  in 
each  town. 

The  power  house  in  Syd- 
ney, shown  in  Fig.  i  is 
equipped  with  two  500 
horse  power,  cross-com- 
pound condensing  engines, 
directly  connected  to  two 
300  k.w.  generators,  one 
for  the  railway  and  one  for 
the  lighting.  In  this  power 
house  there  is  also  one  high 
speed  engine  belted  directly 
to  one  300  k.  w.  alternator 
and  one  300  k.  w.  railway 
generator.  The  complete 
equipment  is  of  Canadian 
manufacture.  The  power 
house  is  modern  in  every 
respect,  and  is  considered 
to  be  one  of  the  most  econo- 
mical in  Canada  in  point 
of  operation.  It  furnishes 
the  current  for  all  the  light- 
ing in  Sydney,  as  well  as 
power  for  the  street  railway 
in  Sydney  and  the  inter- 
urban  railway  from  Sydney  to  Glace  Bay  and  through 
the  coal  colleries. 

The  power  house  in  North  Sydney  is  the  station  oc- 
cupied by  the  old  lighting  compciny.  It  was  taken 
over  by  the  Cape  Breton  Electric  Company  and  is  being 
used  pending  the  building  of  a  new  and  modern  struc- 
ture along  the  lines  of  the  Sydney  power  house. 

The  street  railway  lines  in  Sydney  comprise  about  7 
miles  of  single  track  with  necessary  sidings.  The  roll- 
ing stock  consists  of  closed  cars  exclusively,  18  feet  in 
length,  single  truck,  manufactured  by  the  Ottawa  Car 
Company  and  equipped  with  the  Canadian  General 
Electric  Company's  "67"  type  of  motors.  The  North 
Sydney  rolling  stock  equipment  is  practically  the  same. 
The  Sydney  and  Glace  Bay  Railway  is  equipped  with 
large  interurban  cars  44  feet  over  all,  cross  seats,  with 
an  aisle  through  the  centre.  They  were  built  by  the 
Ottawa  Car  Company,  are  equipped  with  four  C.G.E. 


Fig.  1. — Power 


"67"  high  speed  motors,  and  are  capable  of  operating 
at  a  speed  of  50  miles  per  hour.  The  length  of  the 
road  is  about  22  miles,  running  from  Sydney  to  Glace 
Bay  and  through  the  coal  colleries  of  the  Dominion 
Coal  Company. 

Fig.  2  shows  a  viaduct  over  the  Sydney  and  Louis- 
burg  railway  at  one  of  the  coal  colleries,   known  as 

"  Dominion  No.  i",  over 
which  the  Sydney  and  Glace 
Bay  railway  cars  operate. 
Fig.3  is  a  view  of  the  Sydney 
and  Glace  Bay  Railway  cars 
at  Reserve  Junction.  At 
this  point,  which  is  eight 
miles  from  the  terminus  of 
the  road  in  Sydney, the  cars 
separate  for  their  different 
routes  in  the  coal  colleries 
and  Glace  Bay.  Fig.  4 
shows  the  car  barns  of  the 
Cape  Breton  Electric  Com- 
pany, also  the  tracks  where 
they  cross  the  main  line  of 
the  Intercolonial  Railway. 
This  crossing  is  protected 
by  a  derailing  device  in  the 
electric  road,  which  is 
operated  by  the  train  men 
at  the  point  where  the  tracks 
cross  each  other. 

The  manager  ot  the  Cape 
Breton  Electric  Company  is 
Mr.  E.   S.  Dimmock,  who 
House  at  Svunev.  commenced     his  railroad 

career  when  only  thirteen 
years  of  age  as  an  apprentice  in  the  shops  of  the  Ohio 
and  Mississippi  Railway,  now  the  Baltimore  and  Ohio. 
He  followed  railroading  in  various  capacities,  such  as 
master  mechanic,  superintendent  of  motive  power  and 
machinery.  He  first  entered  the  street  railway  field 
in  the  year  1884,  when  he  took  charge  of  the  elevated 
railroad  running  from  Kansas  City,  Missouri,  through 
the  city  of  Kansas  to  Wyandotte.  In  1891  he  assum:d 
charge  of  the  Denver  Consolidated  lillectric  Company, 
of  Denver,  Col.,  remaining  in  that  position  until  1893, 
when  he  went  to  South  Omaha,  Nebraska,  as  superin- 
tendent of  the  Electric  Light  Company  and  master 
mechanic  of  the  Union  Stock  Yards  Company,  which 
controlled  same. 

Mr.  Dimmock  remained  in  South  Omaha  for  four 
years,  when  he  was  asked  to  assume  the  managership  of 
the  Bay  City  Consolodated  Railway  Company,  of  Bay 
City,  Mich.,  which  road  had  just,  gone  into  the  hands. 
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of  receivers.  He  entered  upon  this  position  in  August, 
1S89,  and  during  the  next  four  years  rebuilt  and  re- 
vamped the  road  throughout,  some  thirty  miles  in  all, 
purchasing  new  rolling  stock,  building  new  power 
houses  and  car  barns,  and  acquiring  the  summer  resort 
known  as  Winona  Beach  Park,  on  the  Saginaw  Bay. 
Vpou  the  road  being  sold  by  the  United  States  Court 
to  Messrs.  Clarke  &  Company,  bankers  and  brokers  ot 
Pennsylvania,  who  are  owners  of  some  large  railway 
properties  in  the  United  States,  Mr.  Dimmoch  resigned 
the  general  managership  to  assume  his  present  position 


V 

i 


Fig.  z. — X'lADicT  Over  the  Railway  at  Coal  Collirry. 

as  managing  director  of  the  Cape  Breton  Electric  Com 
pany  for  Messrs.  Stone  &  Webster. 


NATIONAL  ELECTRIC  LIGHT  MEMBERSHIP 

At  the  last  convention  of  the  National  Electric  Light 
Asssociation  an  amendment  was  adopted  dividing  the 
membership  into  six  classes,  as  follows  : 

Class  A,  member  companies  :  Private  corporations 
or  individuals  engaged  in  the  business  of  producing 
and  supplying  electricity  for  light,  heat  or  power  for 
commercial  or  public  use.  Entrance  fee,  $25  ;  annual 
dues  for  companies  in  towns  of  less  than  20,000  popu- 
lation, $10  ;  20,000  to  300,000,  $25  ;  over  300,000,  $50. 

Class  B,  members  :  Officers  or  employees  of  mem- 
ber companies,  elected  and  continued  from  year  to 
year  with  the  written  consent  of  the  member  company 


Fro.  3. — Sydenham  and  Glace  Bay  Cars  at  Reserve 


with  whom  connected.  Entrance  fee,  $5  ;  annual  dues, 
S5. 

Class  C,  instructors  and  teachers  of  engineering  and 
related  sciences  ;  No  entrance  fee  ;  annual  dues,  $4. 

Class  D,  associate  member  companies  :  Electricians, 
electrical  or  mechanical  engineers,  manufacturers,  cor- 
porations or  individuals  who  are  directly  or  indirectly 
interested  in  advancing  the  interests  of  electricity. 
Entrance  fee,  S25  ;  annual  dues,  $20. 

Class  E,  officers  and  employees  of  Class  D,  elected 


and  continued  by  written  consent  of  the  Class  D  mem- 
ber employer.     Entrance  fee,  $5  ;  dues,  $5. 
Honorary  members. 

STEAM  AND  ELECTRIC  PLANT  AT  THE 
ST.  LOUIS  EXHIBITION. 

The  total  space  devoted  to  the  service  electric  plant 
in  Machinery  Hall,  St.  Louis,  with  the  exciter  units, 


Fig.  4. — Car  Barns. 


condensers,  cooling  towers,  and  the  35-panel  switch- 
board, is  26,260  square  feet.  The  entire  steam  and 
electric  station  was  designed  and  equipped  by  Westing- 
house,  Church,  Kerr  &  Co.,  and  all  the  motive  power 
apparatus  in  connection  with  the  generators,  and  in 
the  steam  generating  plant  in  the  nearby  boiler  house, 
was  furnished  by  the  Westinghouse  Machine  Co.  The 
electric  plant,  although  within  the  Westinghouse  walls 
at  the  west  end  of  the  machinery  hall,  has  not  been  laid 
out  on  elaborate  lines  to  combine  the  diverse  character- 
istics of  exhibition  and  service,  and  is  an  exhibit  plant 
only  in  so  far  as  it  is  representative  of  thoroughly 
modern  practice  at  minimun  cost.  The  various  organ- 
izations associated  with  the  Westinghouse  name,  which 
have  united  in  representation  at  St.  Louis  under  the 
title  of  "  Westinghouse  Companies  at  Louisiana  Pur- 
chase Exposition,"  have  additional  adjoing  exhibit 
space  in  Machinery  Hall  of  26,260  square  leet,  space  in 


C"  S.  DlMMOCK, 
Manager  of  the  Cape  Breton  Electric  Company. 


the  Palace  of  Electricity  of  10, 100  square  feet,  where 
Baldwin- Westinghouse  electric  trucks  and  locomotives 
also  are  shown,  and  space  in  the  Palace  of  Transporta- 
tion of  3,000  square  feet,  a  total  of  65,620  square  feet, 
or  nearly  ten  times  the  space  occupied  by  the  same 
interests  at  the  Pan-American  Exposition  at  Buffalo  in 
1901.  The  organizations  associated  in  these  joint  ex- 
hibits, which  represent  an  army  of  30,000  employees, 
and  occupy  a  total  workshop  floor  space  of  over  140 
acres. 
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liioi  ItfiifiiciiL  NEWS  iimm  school  i 

This  journal  will  be  glad  to  devote  a  part  of  each 
issue  to  the  service  of  those  of  its  readers  who  wish  to 
join  us  in  a  kind  of  Electrical  Technical  School. 

By  question  and  answer  and  discussion  we  will 
attempt  to  review  or  develop  mutually  our  knowledge 
of  principles  or  to  draw  upon  one  another's  experiences 
in  the  general  field  of  electrical  industry. 

We  shall  be  glad  to  receive  questions  or  sugges- 
tions for  such  from  our  readers.  You  are  in  the  best 
position  to  offer  such  suggestions  for  the  problems 
that  you  have  to  work  out  in  your  part  of  the  field  to- 
day are  the  problems  that  some  others  of  us  may  have 
to  consider  tomorrow  or  the  next  day. 

QUESTIONS. 

T  I. — Define  and  illustrate  clearly  the  use  of  the 
terms  :  Work,  power,  horse  power,  watts.  Contrast 
work  and  power.  State  the  relation  between  a  horse 
power  and  a  watt. 

T  2. — What  are  i.h.p.,  b.h.p.,  b.h.p.  hour? 

Criticise  the  statement  met  very  frequently  that 
"  power  is  worth  "  so  much  "  per  1,000  watts." 

T  3. — Upon  what  parts  or  functions  of  a  generator 
does  the  production  of  E.M.F.  depend?  To  what  is  it 
proportional  ? 

P  I.  What  is  the  proportionate  saving  in  coal  in  one 
of  the  two  following  arrangements  over  the  other  for 
pumping  water  for  town  supply  : — (i)  Employing  a 
steam  pump  which  requires  55lbs.  steam  per  i.h.p. 
hour  ;  or, — (2)  driving  a  pump  by  an  electric  motor 
with  88  efficiency  which  receives  its  current  from  a 
generator  having  92%  efficiency.  The  generator  is 
driven  by  an  engine  which  uses  27  lbs.  steam  per  i.h.p. 
hour  and  has  an  efficiency  b.h.p.  :  i.h.p.  of  98%. 

State  the  assumptions  implied  in  the  above. 

P  2. — Give  the  more  common  causes  ot  hot  bearings. 

P  3. — What  are  usually  the  conditions  to  be  consi- 
dered in  planning  an  electrical  plant  for  a  town  supply. 

To  add  to  the  interest  we  will  keep  an  account  of  all 
answers  sent  in  and  p  ace  those  who  answer  a  certain 
proportion  of  the  total  upon  a  competitive  basis.  The 
names  of  those  who  obtain  above  a  certain  percentage 
will  be  given  in  a  list  and  prizes  will  be  awarded  to 
several  who  stand  at  the  head. 

Further  details  will  toUow  in  next  issue. 

Kindly  send  in  your  answers  to  the  above  questions 
as  early  as  possible,  say  by  the  first  of  September,  so 
as  to  allow  time  for  considering  them  before  the  next 
issue,  though  they  will  count  in  the  competition  if  they 
reach  us  before  the  next  issue  has  been  mailed. 


The  Cranbrook  (B.C.)  I"'leclric  I-ight  Co.  are  extending  tele- 
phone lines  from  th;it  city  into  the  surrounding  district. 

Mr.  J.  M.  Campbell  has  been  engaged  by  the  City  Council  of 
Kingston,  Ont.,  to  superintend  the  remodelling  of  the  electric 
and  gas  plant  recently  acquired  by  that  city.  The  work  wil] 
likely  extenil  over  a  year  and  Mr.  Campbell  is  to  receive  a  fixed 
salary. 

The  Toronto  &  Niagara  Power  Company  have  awarded  a 
contract  to  the  I")ominion  Wire  Manufacturing  Co.,  of  Montreal, 
for  1,500.000  pounds  ot  copper  wire  for  their  transmission  line 
from  Niagara  Falls  to  Toronto.  There  will  be  six  cables  strung 
on  steel  towers  40  feet  high  and  situated  400  feet  apart. 


INVENTOR  OF  A  MARINE  ENGINE 

Mr.  William  Leclair,  the  dean  of  French-Canadian 
mechanical  engineers,  has  completed  a  model  of  a 
marine  steam  engine,  of  which  an  illustration  is  shown. 
The  work  has  taken  many  years  to  peffect,  but  at  last 
he  is  satisfied  that  his  pet  scheme  is  one  that  will 
meet  with  the  approval  of  the  engineers  and  the  public. 


Mr.  Wm.  Leclair. 


In  his  modest  home  on  St.  Ambroise  street,  St. 
Henri,  Mr.  Leclair,  who  is  now  sixty-two  years  of  age, 
has  his  engine,  which  besides  being  mechanically  per- 
fect, is  said  to  be  a  real  work  of  art.  It  was  built  at 
Sorel  some  years  ago,  after  the  model  of  the  engines 
on  the  "  Carolian,"  but  with  improvements  which  the 
inventor  believes  will  render  it  much  more  valuable. 
For  twenty-seven  years  he  has  been  nursing  his  fav- 
orite scheme. 


THE  OTTAWA  ELECTRIC  COMPANY 

The  tenth  annual  report  of  the  Ottawa  Electric 
Company  shows  that  the  gross  revenue  from  all 
sources  for  the  year  ending  April  30th,  1904,  aggre- 
gated $211,683.28.  The  expenses  show  an  increase 
of  $18,678.53,  accounted  for  by  work  of  a  special 
character  in  the  nature  of  permanent  improvements, 
including  the  reconstruction  ot  the  main  switchboard 
and  the  rebuilding  of  the  company's  lines  destroyed  by 
the  fire  of  May  loth  and  June  4th,  1903.  The  net 
profit  for  the  year  was  $47,734.36.  The  installations 
show  additions  for  the  year  of  1 2,524  incandescent 
lights,  99  arc  lights,  23  power  motors,  with  616  ad- 
ditional customers.  A  statistical  statement  of  the 
business  of  the  company  for  the  past  ten  years  is  as 
follows  : 

Date    Lights    Lights    Ht-aturs    Motors  Customers 
Inc.  Arc. 


July  27/94..  42,152  440  II  Si  2,720 

April  30/95..  48,797  468  15  Si  3,007 

"    3o/9f>  -  53.33'  4')7  '9  8i  3,213 

"    30/97  -  S7.Z40  S.SO  30  87  3,354 

"    .W9S..  63,1:3  599  32  96  3,569 

"    3t>/99--  77-255  621  23  103  4,056 

"    30/00..  87,114  644  23  103  4,357 

"   30/01..  93,207  650  17  133  5,2oS 

30/02.  .104,407  752  24  157  5,820 

"    30/03- •  "4.133  30  163  6,141 

"    30/04.  .  126,657  986  30  186  6,757 
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Scott's  Alternating-Current  Distribution  System  

Mr.  Charles  Scott,  of  i'ittsburg;,  l'*a.,  past  president 
of  the  American  Institute  of  Electrical  Engineers,  and 
who  is  well-known  to  many  Canadians,  has  invented  a 
system  of  alternating'-current  distribution  which  is  de- 
signed to  supply  electric  cars  on  two  parallel  tracks 
from  a  single  transmission  line.  The  illustrations  show 
the  connection  in  the  system.  In  Fig.  1  a  three-phase 
generator  is  shown  as  indicative  of  the  power-house 
source  of  supply  lor  the  three-phase  transmission  line 
(2),  it  being  understood  that  the  source  may  be  either  a 
single  generator  or  a  number  of  generators  connected 
in  parallel  to  the  transmission  line  and  that  it  may  also 
include  step-up  transformers  in  case  a  higher  trans- 
mission electromotive  force  is  desired  than  may  be  con- 
veniently supplied  directly  by  the  generators.    The  two 


,  -  VvKv  VjW  q 


F\u.  I. 


AW 

8. 

rii,'.  2. 

l  iu.  :. 

Scott  s  Alternating  Current  Distribution  System. 

trolley  conductors  (3)  and  {\)  are  shown   as  overhead 
conductors.    The  respective  track  rails  (7)  and   (8)  of 
the  two  parallel  lines  of  road  are  shown   as  co  istitut- 
ing  the  return   conductors   of  the   work   circuit.  In 
order  to  supply  each   of  the   working  circuits  with  a 
single-phase    current  for  operating  its   motors,  two 
transformers  (9)  and  ( 10)   are  employed,   the  primary 
windings  (11)  and  (12)  of  which  are  connected  to  each 
other  and  to  the  three-phase  circuit.     The  secondary 
windings  (13)  and  (14)   of  these  two  transformers  have 
their  respective  outer  terminals  connected  to  the  trolley 
conductors  by  means  of  conductors  (15)  and  (16),  and 
their  inner  terminals  are  connected  together  and  to  both 
of  the  return  conductors  by  means  of  a  conductor  (17). 
It  follows  from  this  arrangement  of  apparatus  that  a 
saving  of  conductors  for  the  transmission   circuit  is 
effected  by  employing  a  three-phase  system  and  that  a 
further  saving  is  effected  by  using  the  rails  of  the  two 
roads  as  a  common  return  for  both   circuits,   thus  re- 
ducing the  current  in  each  rail-return  below  that  in  each 
of  the  trolley  conductors.      In    Fig.    2   the  source  of 
energy  is  represented  by  a  single-phase  generator  (i^), 
and  the  transmission  circuit  {2^)  is  therefore  a  single- 
phase  circuit.      Energy  at  a  lower  potential  may  ob- 
viously be  derived  from  the  transmission  circuit  tor  the 
translating  devices  by  means  of  separate  step-down 
transformers  ;  butin  the  illustration  energy  is  supplied 


to  the  two  work  circuits  by  means  of  a  single  trans- 
former (18),  the  outer  terminals  of  the  secondary  (ig) 
of  which  are  respectively  connected  to  the  power  con- 
ductors (3)  and  (4)  by  conductors  (20)  and  (21).  An 
intermediate  point  in  the  secondary  winding  is  connect- 
ed to  both  of  the  return  conductors  by  means  of  a  con- 
ductor (22).  This  arrangement  may  be  made  such  as 
to  provide  for  separate  voltages  for  the  two  work  cir- 
cuits, if  desired,  by  connecting  the  conductor  (22)  to 
some  other  than  the  middle  point  of  the  winding.  In 
Fig.  3  the  power-house  source  of  energy  is  represented 
by  a  two-phase  generator  (i^).  As  shown,  the  two 
return  conductors  (here  indicated  as  the  track  rails) 
constitute  the  return  conductors  for  the  generator  (i**) 
as  well  as  of  the  transformers  which  directly  supply  the 
work  circuit.  The  other  portion  (2^^)  of  the  transmission 
circuit  is  connected  to  the  conductors  by  transformer 
windings  (23)  and  (24).  Intermediate  points  in  the 
windings  are  connected  to  the  respective  conductors 
by  conductors  (26)  and  (27). 


New  Inverse  Time  Limit  Relay. — The  Westing- 
house  Electric  &  Manufacturing  Company  have  placed 
on  the  marKet  a  new  inverse  time  limit  relay.  It  is 
made  in  types  for  both  single  and  polyphase  circuits, 
the  single  phase  relay  containing  one  electro-magnet 
with  its  regulating  mechanism  and  the  polyphase  type 
consisting  essentially  of  two  single  phase  mechanisms 
in  a  ca'^e,  and  properly  connected.  The  electro-magnet 
consists  of  two  coils  connected  in  series  with  a  series 
transformer,  and  having  a  U  shaped  laminated  iron 
core  from  which  the  moving  contact  is  suspended. 
When  an  overload  occurs,  the  core  is  drawn  into  the 
coils,  raising  the  moving  contact  until  connection  is 
made  with  the  stationary  contact  and  the  tripping  cir- 
cuit is  closed.  The  variable  time  element  is  supplied 
by  an  air  check  which  is  connected  with  the  magnet 
core  by  a  vertical  rod.  As  the  core  and  moving  con- 
tact rise,  the  air  in  the  checking  chamber  is  com- 
pressed and  acts  in  the  same  manner  as  a  dash  pot  in 
retarding  the  closure  of  the  circuit.  An  intake  valve 
allows  the  checking  chainbor  to  fill  quickly  when  the 
overload  is  removed,  and  the  relay  is  thus  automati- 
cally reset.  The  outlet  valve  furnishes  the  inverse 
time  limit  feature,  as  the  ball  which  closes  the  valve  is 
held  lightly  under  the  compression  of  a  coiled  spring, 
the  amount  of  the  pressure  upon  the  valve  from  within 
regulating  the  size  of  the  opening.  When  a  slight 
overload  occurs,  the  pressure  upon  the  check  is  light 
and  the  air  escapes  slowly  through  a  small  opening. 
In  the  event  of  a  short  circuit,  the  magnet  core  would 
be  drawn  rapidly  upward,  the  air  being  expelled 
quickly  from  the  valve  which  the  pressure  would  force 
wide  open,  and  the  tripping  circuit  would  be  closed. 
The  effect  upon  the  time  limit  varies  with  the  amount 
of  overload,  the  length  of  time  being  in  inverse  pro- 
portion to  the  excess  of  current.  Should  the  overload 
cease  before  the  contacts  touch,  the  magnet  core  drops 
to  its  original  position  and  the  relay  is  reset.  The 
simplicity  of  this  arrangement  ensures  its  perfect  action 
under  all  conditions  and  permits  a  sturdiness  of  con- 
struction not  always  found  in  conjunction  with  so 
sensitive  and  delicate  an  operation. 


Steel  Towers  for  Transmission  Lines. — A  steel  tower 
transmission  line,  100  miles  long,  serves  for  the  sup- 
port of  conductors  from  the  plant  of  the  Guanajuato 
Power  &  Electric  Company,  Mexico.  The  towers 
weigh  1 ,500  pounds  apiece  and  are  of  the  four-post 
wind-mill  type  standing  40  feet  above  the  ground  on  a 
base  8  feet  square.  About  the  top  is  a  square  wooden 
platform  for  the  convenience  of  workmen.  Each  of  the 
four  legs  carries  a   3-inch  piece  of  angle-iron  which 
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rests  on  the  bottom  of  the  post  holes.  The  cross 
pieces  answer  both  as  supports  and  anchors.  Three 
conductors  are  carried  in  the  usual  triangular  forma- 
tion. The  top  insulator  pin  is  screwed  on  the  end  of 
a  3-inch  iron  pipe  extending  6  feet  above  the  top  of 
the  tower,  and  the  two  others  are  fastened  to  two  4- 
inch  channels  forming  a  cross-arm  at  the  base  of  this 
pipe.  The  towers  cost,  in  lots  of  500,  $53  apiece  ; 
including  the  insulators,  with  twelve  towers  per  mile, 
the  total  cost  is  $6go  per  mile.  A  sag  of  71^  feet  is 
allowed  between  towers.  Accoiding  to  Mr.  L.  A. 
Sanford,  a  gang  of  six  Mexicans  assembled  three 
towers  daily.  As  an  average,  4  miles  were  strung, 
the  slack  pulled  up,  and  the  cables  tied  in  at  the 
insulators  in  a  day.  The  main  cables  were  not  trans- 
posed, but  the  telephone  wires,  placed  about  7  feet 
below  the  cross-arms,  were  transposed  every  two 
towers.  A  sag  of  7^^  feet  was  allowed  between  towers. 
Two  to  five  mules  were  used  to  pull  each  cable.  In 
rough  country  the  slack  was  pulled  up  every  mile  and 
temporarily  held  with  steel  guys.  In  level  country  a 
two-mile  pull  gave  good  results. 

The  Blondel  Arc  Lamp — Andre  Blondel,  of  Paris, 
a  distinguished  French  engineer,  has  invented  an  elec- 
tric lamp  which  contains  many  important  improve- 
ments. It  is  of  the  open  arc  type,  gives  a  brilliant 
distribution  and  a  high  efficiency,  and  it  is  said  the 
quality  of  the  light  can  be  varied  considerably  and 
made  much  whiter  than  the  ordinary  carbon  arc. 

The  peculiarities  of  this  lamp  are  three  :  first,  one  of 
the  carbons  is  a  composite  carbon — that  is,  it  contains 
a  proportion  of  certain  salts  which  have  the  property 
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of  increasing  the  luminosity  of  iho  arc  ;  second,  in  the 
direct-current  Blondel  lamps,  the  positive  carbon  is 
placed  at  the  bottom  ;  third,  around  the  upper  carbon, 
and  just  above  the  arc,  is  placed  a  reflector.  Each  of 
these  features  has  a  distinctive  value,  and  adds  to  the 
effectiveness  of  the  lamp.  The  arrangement  is  shown 
in  the  accompanying  illustration.  Tests  made  by  a 
committee  of  the  National  Electric  Light  Association 
show  that  a  6.6-ampere  iio-volt  direct-current  en- 
closed lamp,  without  ths  outer  globe,  gave  a  maximum 
luminosity  of  a  little  over  450  candles,  with  an  expen- 
diture of  726  watts.  A  five-ampere  fifty-volt  direct- 
current  Blondel  lamp,  without  the  globe,  gave  over 
2,700  candles,  with  an  expenditure  of  250  watts.  It  is 
interesting  also  to  compare  the  three-ampere  fifty-volt 
Blondel  lamp — taking  1.50  watts — with  the  ordinary 
enclosed  arc  lamps.  The  report  shows  that,  for  the 
three-ampere  Blondel  lamp,  operating  at  50.3  volts, 
the  mean  hemispherical  candle-power  was  790  candles. 
The  specific  consumption  was  o.  191  watt  per  candle. 
For  the  five-ampere  lamp,  without  the  globe,  the  mean 
hemispherical  candle-power  was  1,883,  and  the  specific 
consumption  0.133  watt  per  candle. 


A  One  Hundred  and  Ten-Mile  Transmission  The 

Washington  Water  Power  Company,  Spokane,  have 
completed  their  iio-mile  transmission  line,  which  is 
one  of  the  longest  yet  put  into  commercial  operation. 
In  the  generating  station  two  2,250  k.w.,  4,000  volt, 
revolving  field  generators,  each  connected  to  a  Victor 
turbine,  operating  under  a  head  of  seventy  feet,  have 
been  installed.  The  exciter  is  direct  connected  to  a 
separate  water  wheel  without  governor.  Three  water 
cooled  transformers  step  the  voltage  up  from  4,000  to 
either  45,000  or  60,000  volts,  depending  upon  con- 
nection, for  the  long  distance  transmission.  The  line 
is  approximately  1 10  miles  long  to  the  furthest  power 
user.  A  por,  ion  of  it  runs  through  marshy  or  boggy 
country,  where  considerable  trouble  was  experienced 
last  winter  from  ice  forming  around  the  pole  butt  and 
finally  lifting  the  pole  out  of  the  hole.  This  difficulty 
was  overcome  by  putting  horizontal  cross  pieces  on  the 
butts  underground.  The  line  consists  of  three  No.  2 
solid,  copper  wires,  with  60,000- volt  Locke  insulators 
and  iron  pins.  The  pins  are  made  of  about  three-inch 
wrought  iron  with  cast  iron  shanks,  for  insertion  in 
cross-arm  and  lead  threads.  There  are  six  sub-stations, 
each  equipped  with  thiee-phase,  step-down,  water- 
cooled  transformers  varying  in  size  from  100  kilowatts 
to  750  kilowatts,  with  primary  taps  for  60,000  or 
40,000  volts  according  to  the  line  pressure.  The 
power  is  used  almost  exclusively  for  mining  purposes. 
At  the  Standard  and  Hecla  mines  four  General  Electric, 
300  horse  power  induction  m.otors  are  used  to  drive 
compressors,  hoists,  etc.  One  of  these  motors  is 
geared  direct  to  a  hoist.  The  synchronous  motors  are 
started  direct  from  the  line  through  low  voltage  taps 
on  the  transformer. 


Superheated  Steam  for  Engines. — The  Electrician,  of 
London,  Eng.,  gives  some  technical  information  with 
regard  to  the  central-valve  engines  working  with 
superheated  steam.  The  manufacturers  of  the 
engines,  Willans  &  Robinson,  of  Rugby,  claim  that 
splendid  results  have  been  obtained.  It  appears  that 
a  number  of  Willans  engines  have  been  running  for 
some  years  past  with  superheated  steam,  the  results, 
however,  are  only  naw  being  made  public — i.e.,  after 
prolonged  tests  have  satisfied  the  makers  that  high 
temperatures  have  no  detrimental  effect  upon  the 
working  parts  of  their  engines.  Many  machines,  it  is 
said,  have  been  running  in  stations  using  steam  at  a 
temperature  of  6oo°F.  with  perfectly  good  results,  and 
careful  tests  have  been  made  up  to  temperatures  of 
7oo°F.  in  order  to  ascertain  their  behaviour  under  any 
exceptional  fluctuations  of  temperature.  These  tests, 
we  understand,  have  been  equally  satisfactory.  I  is 
interesting  to  note  that  the  firm  have  observed  that 
the  quantity  of  lubricating  oil  used  is  usually  less  than 
with  saturated  steam.  The  price  of  the  special  oil 
used  appears  to  be  moderate.  It  is  claimed  that  the 
symmetrical  form  of  the  Willans  cylinders  and  the  ab- 
sence of  irregular-shaped  valve  chests,  of  heavy, 
flanges,  &c.,  renders  distortion  under  high  tempera- 
tures impossible  ;  also  that  the  absence  of  white  metal 
or  soft  metal  packing  in  the  glands  removes  one  of  the 
most  frequent  sources  of  trouble  with  superheat.  The 
glands  are  packed  with  phosphor-bronze  or  cast-iron 
rings.  The  gland  rings,  piston  rings  and  valve  rings 
are  all  spring  rings,  not  solid  rings  ;  consequently, 
while  always  remaining  tight,  they  always  have  suffi- 
cient clearance  at  all  temperatures,  and  work  equally 
well  however  much  the  temperature  may  vary,  an  im- 
portant point  in  view  of  the  difficulty  of  maintaining  a 
constant  superheat.  Engines  with  solid  valves  must 
have  them  fitted  to  give  a  working  clearance  at  the 
highest  temperature  required,  and  at  lower  tempera- 
lures  there  is  leakage.  The  rings  and  springs  being  of 
cast  iron,  are  not  in  any  way  affected  by  high  tem- 
perature as  is  the  case  with  steel  springs.  They  do 
not,  therefore,  lose  their  eiriciency  under  superheat, 
and  the  fact  that  they  are  steain  packed  is  an 
additional  guarantee  of  tightness  under  all  con- 
ditions. 
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In  our   issue   of  a   couple  of 
Electric  RMlway      months  ago  we  referred  to  the 

Motors. 

prominence  now  being  given  by 
engineers  to  the  single  phase  alternating  current  motor 
as  a  promising  factor  in  the  electric  railway  work  of 
the  near  future.  It  is  interesting  in  view  of  approach- 
ing developments  to  glance  over  the  situation  and  see 
what  effect  the  introduction  and,  at  present,  almost 
universal  use  of  alternating  currents  by  large  central 
stations,  has  had  on  electric  traction  problems  ;  and  in 
doing  so  we  find  entirely  different  conditions  to  obtain 
in  America  as  compared  to  Europe. 


Toronto,  Ont. 
Waterloo,  Ont. 
Toronto,  Ont. 
Toronto,  Ont. 
Hamilton,  Ont. 
Brantford,  Ont 


This  continent  has  undoubtedly  been  the  pioneer  in 
electric  railway  work,  at  least  electric  street  railway 
work.  The  series  wound  direct  current  motor  was 
found  to  have  characteristics  eminently  suited  for  the 
conditions  to  be  met,  chief  among  which  being  the 
capacity  for  exerting  a  very  large  starting  torque.  No 
other  type  of  known  motor  approached  it  in  qualities 
of  this  kind  and  accordingly  all  systems  were  laid  out 
with  a  view  to  its  use,  and  designing  engineers  bent 
all  their  endeavors  to  perfecting  machines  of  this  type. 

Then  came  the  discovery  of  the  induction  motor  and 
the  extended  use  of  polyphase  alternating  currents.  As 
transmission  plants  were  installed  it  was  only  natural  to 
exploit  the  induction  motor  in  the  railway  field,  and  it 
soon  appeared  that  it  was  deficient,  as  compared  with 
the  series  wound  direct  current  motor,  with  respect  to 
two  most  important  features,  namely,  starting  torque 
and  adaptability  for  variable  speeds,  as  it  was  essenti- 
ally a  constant  speed  machine.  Many  methods  were 
devised  to  obtain  various  speeds,  with  the  apparent  re- 
sults that  the  maximum  current  taken  by  a  car  was 
practically  the  average  current.  This  meant  an  ex- 
tremely large  and  expensive  equipment  in  motors  and 
a  correspondingly  large  power  plant  to  take  care  of  it. 
In  addition  to  this  arose  the  complication  of  two  or 
three  overhead  trolley  wires,  and  as  electric  railways 
were  largely  confined  to  cities  and  towns  this  was  a 
serious  obstacle.  The  result  was  that  progress  was 
still  along  the  lines  of  direct  current  traction,  polyphase 
currents  being  used  to  transmit  the  power  to  sub- 
stations along  the  line  of  railway  where  rotary  convert- 
ers were  used  to  transform  to  direct  current  applied  in 
the  usual  way.  As  the  city  railways  extended  to  subur- 
ban lines  and  interurban  roads  were  exploited,  the 
distances  involved  became  so  great  that  numerous  sub- 
stations, with  their  rotaries  and  the  expense  necessary 
for  the  attendants,  had  to  be  built  and  equipped,  or  ex- 
ceptionally heavy  outlays  in  copper  had  to  be  borne. 

Still  clinging  to  his  old  friend  the  series  motor,  the 
Engineer  turned  to  account  one  of  its  properties  al- 
ready well  known  but  hitherto  neglected  by  reason 
of  limitations  of  design.  This  property  was  that  of 
running  on  alternating  current  with  practically  the 
same  characteristics  as  on  direct  current.  With  the 
low  frequencies  introduced  in  modern  A.  C.  work, 
approaching  those  used  in  D.C.  work,  the  difficulties 
in  the  way  of  dangerous  sparking  and  heating  were 
easier  to  meet,  and  such  a  machine  was  made  a  pos- 
sible success  ;  so  that  today  we  have  the  American 
engineer  looking  forward  to  the  evolution  of  the  al- 
ternating railway  motor  in  one  of  two  types,  the  re- 
pulsion motor  and  the  straight  series  motor.    In  each 
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ease  it  may  be  assumed  it  is  expected  to  use  25  cycles 
and  a  trolley  voltage  of  about  3,000  volts. 


Turning  to  tbe  situation  in  Europe  we  find  tbat  tbeir 
investigation  bas  proceeded  to  a  marked  degree  almost 
entirely  along  the  lines  of  using  polyphase  currents. 
Efforts  have  been  made  to  mtroduce  systems  adaptable 
tor  long  distance  work.  Early  experiments  were  made 
with  induction  motors  and  engineers  became  convinced 
that  for  trunk  lines  and  long  runs,  constant  speed 
motors  were  most  suitable.  The  problem  there 
appears  to  have  been  approached  from  a  different 
standpoint  from  what  it  was  on  this  continent.  They 
have  tried  to  solve  the  large  problem  at  once,  while 
here  we  have  started  with  the  slow  speed  many  stop 
city  systems  and  have  extended  and  developed,  natu- 
rally keeping  along  pretty  well  defined  lines,  and  hoping 
gradually  to  evolve  a  successful  system  for  general 
high  speed  and  heavy  work. 


It  remains  to  be  seen  whether  the  conservatism  that 
has  kept  our  European  friends  from  catering  to  needs 
of  the  moment  until  such  times  as  they  could  be  assured 
of  a  successful  solution  of  the  whole  problem  of  electric 
traction,  will  be  justified  or  not.  We  will  be  able  to 
judge  somewhat  of  the  success  of  their  efforts  in  the 
application  of  polyphase  currents  to  comparatively  slow 
speed  roads  in  the  near  future.  We  believe  that  the 
Ganz  system,  using  3  phase  current,  with  a  pressure  of 
about  3,00.0  volts  on  the  trolley  is  about  to  be  installed 
hy  a  Scotch  firm,  on  the  lines  of  the  South  Western 
Traction  Company.  Undoubtedly  its  operation  will  be 
watched  with  great  interest  by  all  Canadian  Engineers, 
and  it  may  be  that  we  shall  find  that  in  our  confidence 
of  the  soundness  of  our  progress,  we  have  blinded  our- 
selves to  opportunities  which  have  been  seized  by  our 
conservative  but  thorough  going  friends  across  the  sea. 
And  it  is  just  possible  too  that  we  may  find  we  are  on 
the  right  track,  while  in  any  event  we  should  be  able  to 
profit  to  no  small  degree  by  the  experiments  performed 
and  experience  gained  in  carrying  out  such  propositions 
as  the  one  referred  to 


ENQUIRY. 

A  subscriber  in  Northern  Ontario  asks  whether  it  is 
best  to  use  round  or  flat  iron  on  round  flume  holding 
35  feet  of  water,  break  joint  every  two  fe;t  ? 

Answer — ^We  take  il  that  you  wish  to  know  whether 
flat  or  round  iron  is  best  to  use  as  a  band  to  strengthen 
the  flume.  If  this  is  your  meaning,  we  think  that 
either  "T"  iron  or  angle  iron  would  serve  the  purpose 
betjer  than  either  flat  or  round  iriin. 


The  Canadian  Northern  Telegraph  Co.  has  been  granted  a 
Dominion  charier. 

The  name  o(  Vernon  &  Nelson  Telephone  Company  has  been 
changed  to  the  British  Columbia  Telephone  Company,  Limited. 

The  Ontario  Power  Commission,  appointed  to  enquire  into  the 
power  question  on  behalf  of  a  number  of  municipalities,  have 
acquired  a  vast  amount  of  preliminary  information  and  will  pro- 
ceed as  soon  as  the  necessary  funds  are  provided.  Seven  cities, 
the  number  required  to  form  the  first  group  under  the  agreement 
wiih  the  interested  municipalities,  have  agreed  to  pay  their  pro- 
portion of  the  cost,  which  was  fixcp  at  $15,000.  Of  (his  amount 
Toronto  will  pay  $6,000,  and  Brantford,  Stratford,  London, 
Woodstock,  Ingersoll  and  Guelph  an  equal  proportion  of  the 
balance. 


THE  DOMINION  EXHIBITION,  WINNIPEG. 

Office  of  The  Canadian  Electrical  News 

310  Mclnyre  Block  Winnipeg  August  6,  IQ04. 

For  Winnipeg  to  be  full  of  people  and  accomodation 
scarce,  is  no  uncommon  occurrence,  but  for  the  past 
three  weeks,  on  account  of  the  Dominion  Exhibition, 
previous  experiences  have  been  far  and  away  eclipsed, 
it  having  been  a  matter  of  great  difficulty  to 
obtain  a  room  in  a  hotel,  boarding  or  private 
house.  Charges  have  therefore  been  entirely 
in  the  hands  of  the  residents,  and  it  has  been  no  un- 
sual  experience  for  visitors  to  give  $2.00  or  $3.00  per 
night  for  sleeping-room  only.  The  number  of  visitors 
to  the  Exhibition  has  been  very  large  and  fully  up  to 
anticipation.  The  excursions  have  brought  in  trains 
continually,  packed  to  overflowing,  the  class  of  visitors 
being  in  the  main  such  as  to  warrant  the  assumption 
that  genuine  business  was  intended,  and  this  has  been 
fully  confitTied  by  the  satisfaction  expressed  by  many  of 
the  Exhibitors. 

The  Exhibition  grounds  are  situated  just  outside  the 
City  limits  and  are  easily  reached  by  the  Street  Car 
service,  the  Management  of  which  have  really  tackled 
the  proposition  in  an  excellent  way,  notwithstanding 
many  difficulties  which  at  one  time  threatened  to  prove 
a  great  hindrance. 

Having  reached  the  grounds,  the  visitor  must  not 
be  surprised  to  find  a  plain,  uninteresting  entrance, 
with  no  pretence  at  any  kind  of  show  or  effect,  the 
fencing  and  entrance  platform  being  quite  of  a  tem- 
pory  and  indifferent  character.  Passing  in,  one  is  met 
with  a  fitie  double  avenue  of  trees  and  open  green, 
which  are  somewhat  marred  by  the  allowance  of  a  num- 
ber of  tents  arranged  without  much  regard  to  symetry 
or  order  and  equally  disregardful  of  the  uses  to  which 
they  are  put,  newspaper  men,  cheap  side-shows  and 
catering  booths  being  all  together,  with  the  Hospital 
tent  and  Telephone  Booth  to  complete  the  mixture. 

The  first  building  to  be  noticed,  and  the  only  one 
with  any  attempt  at  appearance,  is  the  old  main  build- 
ing, which  stands  immediately  at  the  side  of  the  en- 
trance avenue.  Previously  this  building  has  contained 
the  chief  exhibits,  but  the  year  it  has  been  give  over  to 
the  Bazaar  and  fancy  exhibitors,  and  has  been  receiving 
a  good  deal  of  attention,  a  continual  stream  of  visitors 
passing  through  during  the  principal  hours  of  the  show, 
and  this  mainly,  perhaps,  on  account  of  the  many  very 
fine  exhibits  of  Art  and  Industrial  work  done  by  ladies 
and  students. 

Close  by,  and  on  tiieopposite  side,  ate  the  Grand 
Stand  and  arena,  where  the  daily  competitions  and 
shows  have  met  with  astonishing  success,  if  ti-.e  da'ly 
attendance  is  any  indication  in  this  regard. 

At  this  point  the  entrance  avenue,  which  extends  for 
some  distance,  ends,  and  the  visitor  has  immediately 
before  him  a  large  open  space  now  used  as  the  camp- 
ing-ground for  the  Military  who  are  in  attendance,  with 
the  facade  of  the  new  collonnade  standing  out  boldy  in 
the  back-ground, completely  hiding  the  several  buildings 
in  vvhicn  the  Exhibition  is  held,  and  from  which  the 
Exhibition  is  held,  and  from  which  they  have  entrance, 
each  by  double  doorways. 

On  the  left,  and  continuing  from,  the  old  main  build- 
ing referred  to,  is  to  be  found  the  section  set  off  for 
amusement  purposes,  which  is  filled  with  a  great  number 
and  variety  of  attractions,  and  is  almost  a  town  under 
canvas.  It  is  at  this  point  that  the  show  proper  really 
begins,  by  an  out-door  display  of  farmers'  machinery, 
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co\cmin^  an  .iica  ot  several  acres  cK>se  to  the  C.  V.  R. 
track  ;  Many  of  these  exhibits  can  be  seen  in  operation, 
one  firm  being  very  active  in  demonstrating  the  erection 
and  repair  of  their  farm  fences.  Conspicuous  at  this 
part  of  the  grounds  is  an  attractive  exhibit  of  four 
cottages,  in  various  styles  and  coloured  in  several 
colours.  This  exhibit  to  show  a  new  style  of  house 
especially  adapted  for  surveyers'  and  Settlers'  use. 
They  are  factory  made  and  are  despatched  ready  to  be 
put  togeti.er  for  habitation,  minus  all  the  detail  labour 
of  building.  These  houses  are  exhibited  by  The  British 
Columbian  .Mills  Timber  &  Trading  Co.,  B.  C,  and  are 
covered  in  the  most  important  details  by  patent. 

Passing  from  the  Grounds  to  the  Buildings  them- 
selves, the  visitor  finds  that  the  former  Dairy  building 
and  Poultry  House  remains  just  as  on  previous  Exhib- 
itions. In  the  Implemeut  Sheds  adjoining  the  Grounds 
there  is  to  be  seen  a  very  fine  collection  of  the  smaller 
tools,  implements  and  machines,  and  wherever  possible 
demonstrations  are  in  progress  to  explain  the  particu- 
lar merits.  There  are  also  exhibited  in  this  building 
two  machines  for  making  cement  blocks,  which  attract 
a  good  deal  of  attention,  the  question   of  "  building" 


ery  exhibits  were  also  of  great  interest,  that  of  the 
Canada  General  Electric  Co.  and  Canada  Foundry  Co. 
being  particularly  fine. 

The  last  of  the  three  new  buildings  is  known  as  the 
Western  Section  and  contains  a  very  full  list  of  exhibits, 
in  the  main  covering  domestic  supplies.  The  general 
effect  in  this  building  is  one  of  splendour,  the  booths 
being  chiefly  in  the  brightest  of  colors,  in  canopy  or 
enclosed  form,  and  a  large  number  illuminated  by  elec- 
tric lamps.  To  select  any  for  particular  notice  would 
be  a  difficult  undertaking  ,  the  Gold  Medal  awards  tor 
excellence,  being  granted  to  J.  W.  Hammond  (furs) 
and  the  Winnipeg  Rubber  Co.  An  exhibit  which 
attracted  the  special  attention  of  sportsmen  was  that 
of  the  Pearson  Boat  Construction  Company,  for  whom 
Messrs.  McCullock  &  Boswell  are  agents.  Here  were 
exhibited  several  very  fine  gasoline  launches,  fitted  with 
dynamos  for  light  and  ignition,  all  of  which,  we  under- 
stand, were  sold  during  the  show.  There  were  also  on 
exhibition,  several  automobiles  by  the  Canada  Cycle  & 
Motor  Co.,  one  of  which  waselectric,  and  the  remaind- 
ing  gasoline.  A  very  fine  electric  lighting  display 
was  that  of  the  E.  S.  Harrison  Co.,  Limited,  of  Winni- 
peg, which  attracted  much  favorable  comment. 


Dominion  Exhibition,  Winnipeg. — Exhibit  op  the  Canadian  General  Electric  Company. 


being  an    especially  important   one    to  the  farmer. 

The  Visitor's  attention  is  next  turned  to  the  three 
large  new  buildings  which  have  been  erected  especially 
in  view  of  the  Dominion  Exhibition,  the  first  being 
that  known  as  the  Eastern  Industrial,  and  which  most 
certainly  contains  a  number  of  very  fine  exhibits,  in  the 
main  of  a  domestic  nature,  the  various  displays  of 
furniture  being  particular  attractive  and  shewing  much 
artistic  effect  and  finish.  The  "  T.  Eaton  "  dis- 
play of  their  own  manufactures  has  been  generally  ad- 
mired and  secured  the  Gold  Metal  awarded  by  the 
Directors  for  excellence  of  display. 

The  second  building  is  known  as  the  Eastern  Ma- 
chinery, and  is  especially  devoted  to  those  and  kindred 
lines,  the  excellent  light  of  this  building  adding  not  a 
little  to  advantage  in  display.  Furnaces  are  shown  by 
all  the  prominent  makers,  the  principals  of  construction 
and  operation  being  fully  explained  for  the  benefit  of 
visitors.  Decorators,  too,  could  learn  much  in  their 
art  trom  the  exhibits  here  shown,  one  whole  section 
being  given  up  to  a  display  showing  sections  of  walls 
and  ceilings  finished  in  colors.  In  this  building  an 
effect,  which  should  be  seen  to  be  appreciated,  was 
reached  by  the  handsome  wall  display  of  the  Shurley 
&  Dietrich  Co.,  of  Gait,  of  their  saws  and  tools,  this 
company  securing  the  Gold  Medal  award.  The  machin- 


The  remaining  buildings  are  those  given  over  to  the 
cattle,  horses,  etc.,  which  nev^r  fail  in  their  attractive 
power,  and  this  show  has  proved  itself  by  no  means 
behindhand,  the  show-ring  being  daily  a  source  of 
great  interest. 

The  current  for  lighting  the  Exhibition  has  been 
supplied  trom  the  city  plant,  and  all  details  and  arrange- 
ments in  connection  therewith  handed  over  to  the  E.  S. 
Harrison  Co.,  Limited. 

The   WINNIPEG    RUBBER  COMPANY,  LTD. 

The  western  selling  agents  for  The  dutta  Percha  &  Rubber  Manufac- 
turing Co.,  of  Toronto,  has  an  excellent  display  of  subber  goods,  with  a 
special  show  of  their  well-known  brands  of  belting  and  hose,  foremost 
among  which  is  their  "  Maltese  Cross  "  special  stitched  belting,  made 
particularly  for  dynamos  and  mill  purposes.  Their  other  brands,  viz  : 
Monarch,  Red  Strip,  and  Lion  Brand  are  also  well  in  evidence. 
Their  display  of  fire  hose  made  under  the  various  brands  of"  Eureka," 
"Paragon"  and  "Red  Cross,"  is  also  very  attractive.  The  brand 
known  as  "  Guttaperch,"  we  understand,  is  a  make  of  special  excel- 
lence, and  has  been  approved  by  the  Board  of  Underwriters,  it  lieing 
especially  antiseptically  treated  and  made  particularly  to  meet  the 
most  severe  requirements.  The  company  have  also  a  "  Red  Stone  ' 
and  "  Blue  Stone  "  brand  of  high  pressure  steam  packing  which  has 
always  given  the  highest  satisfaction  in  use.  The  Company  is  one  of 
the  largest  manufacturers  in  Canada  in  these  lines.  A  gold  medal  for 
excellence  of  display  has  been  awarded  them. 

THE  ALLIS  CHALMERS-BULLOCK  CO.,  LTD. 

of  Montreal,  have  a  prominent  centre  stand,  in  the  Machinery  build- 
ng,  where  they  are  displaying  several  of  their  machines  of  special 
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interest  in  Manitoba  and  the  North  West.  This  company  is  establish- 
ing an  office  in  Winnipeg,  witli  a  permanent,  resident  representative, 
in  order  to  cope  with  the  increasing  demands  of  the  North  West. 

THE  TORONTO  &  HAMILTON  EI,ECTRIC  CO.,  LTD. 

are  showing  a  range  of  direct  current  induction  motors  and  generators 
for  lighting  plants.  They  have  also  on  exhibition  a  gasoline  engine, 
emery  stands  general  blacksmith  outfits.    This  company  carries 


A  successsful 
August   the  4th 
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a  full  stock  of  electrical  goods  in  Winnipeg  at  No.  152  Henry  ave. , 
the  address  of  their  agents,  Messrs.  Burridge  &  Cooper. 

rilE  PENBERTHY  INJECTOR  CO.,  LTD. 
of  Windsor,  Ont.,  have  a  very  fine  display  of  their  Penberthy  Injectors, 
connected  and  arranged  to  form  a  barrier  rail  to  their  space.  They 
have  also  a  series  of  stands  showing  every  size  and  pattern  made.  An 
interesting  feature  of  this  exhibit  is  a  machine  in  full  operation  for 
making  the  Penberthy  Injectors  ;  tor  this  purpose  one  of  their  skilled 
workmen  has  been  brought  from  their  works,  and  has  been  daily  at 
work  with  the  machine,  taking  the  inject- 
ors from  the  rough  casting  and  completing 
and  making  them  in  the  presence  of  the 
visitors.  With  the  exception  of  perhaps 
one  or  two,  all  the  machines  at  work  on 
the  grounds  are  fitted  with  this  company's 
injectors  It  is  of  interest  to  note  that  this 
is  the  only  exhibit  in  the  Exhibition  shewn 
in  process  of  manufacture. 

THE  ERNEST  S.  HARRISON  CO.,  LTD. 
of  246  Portage  ave.,  Winnipeg,  have  a 
display  at  once  costly  and  of  particularly 
pleasing  efiect,  draped  in  gold  and  white, 
with  art  curtains  at  each  end  and  furn- 
ished with  upholstery  to  blend,  giving  the 
impression  to  visitors  of  entering  a  com- 
fortable library  than  a  show  space  in  an 
exhibition.  The  ceiling  is  most  artisti- 
cally arranged  with  a  variety  of  lights,  a 
magnificent  centre  dome  light,  fancy  hang- 
ing domes,  cut  bevel  glass  hangers,  bent 
glass  hangers,  and  other  designs,  whilst  the 
walls  are  decorated  with  three  panels  con- 
taining respectively  a  line  of  knife  switches, 
tablet  boards  and  cut-outs,  a  full  line  of 
bells,  annuicators  and  telegraph  instru- 
ments, and  wall  lights  of  a  great  number  of 
designs.  A  Bronze  Medal  award  has  t)een 
given  to  the  Company  for  tlieir  fine  display. 
This  Company  has  had  charge  of  all  the 
electric  light  fittings  and  arrangements  in 
connection  with  the  Exhibition. 

CANADIAN  GENERAL  ELECTRIC  COMPANY, 
CANADA  FOUNDRY  COMPANY. 
The  largest  space   in    the  Machinery 
Building  was  occupied  by  the  Canadian 
General  Electric  Co.,  and  Canada  P\)undry 

Co.,  of  Toronto,  their  exhibit  consisting  of  four  carloads  of  electrical 
machinery  and  foundry  products  covering  a  space  of  I  Jo  feet  by  1 1  feel. 
The  exhibit  was  most  admirably  displayt-d  and  gave  the  vi-itor  some 
idea  of  the  vast  range  of  products  made  by  this  Company. 

Starting  at  the  entrance  of  the  buildmg  first  appeared  the  water- 
works supplies  consisting  of  hydrants,  valves,  valves  boxes,  and 
special  castings,  then  followed  a  line  of  the  well  known  Norlhey 
pumps,  boiler  feed,  single  and  duplex,  jet  condensers,  sinking  pump, 


po  n'er  triplex  pumps  and  centrifugal  pumps,  followed  by  drinking 
fountains,  hitching  posts,  lawn  rollers,  and  seats. 

A  large  and  imposing  pyramid  of  set  screws  and  nuts  next  caught 
the  eye,  of  which  the  variety  was  a  surprise  to  even  those  mechanics 
who  are  constantly  using  them. 

The  products  of  the  Subway  Works  were  shown  by  a  superb  teller's 
cage  finished  in  matt  Copper  with  a  counter  railing  of  handsome 
design  in  a  like  finish,  samples  of  electro  plated  finishes  v/eie  shown 
in  endless  variety.  A  very  choice  selection  , 
of  wrought  iron  andirons,  fenders  and  fire 
screens  attracted  much  attention. 

In  the  office  were  displayed  views  of  the 
different  factories  and  descriptive  matter 
and  information  were  dispensed  to  all  in- 
terested. 

The  remainder  of  the  space  was  devoted 
to  the  electric  interests  and  here  the  atten- 
tion of  the  wireman  was  fixed  as  he  looked 
with  envious  eyes  on  the  display  of  electric 
supplies  in  such  a  variety  as  had  before  been 
unknown  to  him. 

The  ladles'  attention  was  arrested  by  a 
display  of  electric  cooking  and  heating 
apparatus. 

This  was  followed  by  a  complete  line  of 
direct  current  motors  from  2  h.p.  to  35 
h.p.  one  being  shown  in  operation  driving 
a  generator  supplying  current  for  the  ex- 
hibit, among  other  things  to  a  number  of 
meridian  lamps  which  received  universal 
admiration. 

A  full  line  of  transformers  was  displayed 
together  with  the  core  and  coils  used  in 
their  manufacture,  demonstrating  the 
method  of  insulation  used  in  the  manufac- 
ture of  the  well  known  Type  II. 

A  handsome  marble  switchboard  formed 
the  background. 

Next  appeared  a  Curtis  electric  truck 
equipped  with  C.  G.  E.  67  motors  and 
standing  nearby  were  two  K  10  controllers 
with  the  cover  off  disclosing  the  mysterious 
working  parts. 

On  the  wall  was  arranged  a  neat  display 
of  armature  and  transformer  punchings  and 
armature  coils  insulated  ready  to  be  placed  in  the  machines. 

In  an  annex  further  down  the  aisle  was  shown  an  S.K.C.  150  k.w. 
generator  and  a  "Tub"  transformer  for  series  arc  lighting.  The 
whole  forming  a  display  calculated  to  impress  one  with  the  conviction 
that  Canadians  have  in  their  midst  a  source  of  supply  in  electrical  and 
mechanical  engineering  lines,  equal  to  anything  on  the  American  con- 
tinent. 


test  of  peat  fuel 
in  the   furnace  of 


was  made  on  the  night  of 
the    Electric    Car  Company's 


Dominion  Exhibition,  Winnipeg. — Exhibit  of  the  Penberthy  Injector  Company. 

station  at  Yarmouth,  N.S.  This  coke  had  been  perfected 
largely  through  the  agency  of  Malcolm  Booth,  and  in  the 
tot  made  demonstrated  its  intense  heal  giving  powers.  Ten 
minutes  after  the  first  supply  was  put  in  the  furniice 
the  drafts  had  to  be  closed,  and  for  several  hours  the  pressure 
was  maintained  at  100  lbs.  The  heat  was  intense,  the  peat 
burning  with  a  clear  flame  and  giving  out  almost  no  smoke,  while  the 
coke  practically  burnt  away  to  fine  ashes. 
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iHt:  roRON  ro  and  niag.-\ka  power  development.* 

By  K.  I,.  Al  rKKN, 
Chief  Enffiiieer  The  Klectrical  Supervision  Society, 
Toronto,  Out. 

Entered  according  to  Act  of  the  Parliament  of  Canada, 
in  the  year  one  thousand  nine  hundred  and  four,  by  K.  h. 
Aitken,  at  the  Department  of  Agriculture. 

In  iSS;>  the  Toronto  Klectric  Light  Co.  started  business 
with  a  couple  of  small  arc  macliincs,  tlie  total  capacity  of 
their  plant  being  in  the  neighborhood  of  50  lamps.  Ten 
years  later,  The  Toronto  K.aihva}'  Co.  commenced  to  equip 
their  road  with  electricity,  and  as  can  be  readily  under- 
stood, the  first  plant  installed  was  on  a  larger  scale  than 
the  lighting  company's,  having  a  rating  of  about  1,880 
kilowatts. 

To-day  we  find  that  conditions  have  changed  materially, 
for  tlie  Electric  Company's  plant  has  a  normal  output  of 
5,000  K.W.,  with  the  peak  of  their  load  running  as  high  as 
7,500,  and  the  Railway  Co.  has  generators  and  storage 
batteries  installed,  or  being  installed,  so  that  a  one-hour 
rate  of  discharge  of  8, 200  K.W.  can  be  maintained  without 
taxing  the  generators  beyond  their  normal  capacity. 

Taking  these  figures  into  consideration,  it  is  not  difficult 
to  arrive  at  a  certain  conclusion,  namelj',  Toronto,  as  a 
manufacturing  city,  has  recently  experienced  great  develop- 
ment. Tliis  has  been  due  almost  entirely  to  its  central 
location,   and  to  its  shipping  facilities,   and  not  because 


crating  electricity  to  the  extent  of  125,000  electrical  horse 
power. 

On  February  i8th,  1903,  the  Electrical  Development  Co. 
of  Ontario  was  incorporated,  and  this  company  took  over 
the  agreement  just  mentioned.  As  soon  after  this  date  as 
possible,  plans  were  drawn  up  and  contracts  for  various 
portions  of  the  work  let,  so  that,  practically  speaking,  no 
time  has  been  lost  in  expediting  operations  since  the  for- 
mation of  the  company. 

The  Treaty  of  Ghent  fixes  a  boundary  dividing  the  waters 
of  the  Niagara  River  into  two  portions  of  national  owner- 
.«ship.  Gaugings  of  the  entire  discharge  of  Lake  Erie  into 
the  river,  made  by  the  United  States  Government,  indicate 
that  the  low-water  flow  is  somewhere  in  the  neighborhood 
of  nine  million  cubic  feet  per  minute.  From  an  examina- 
tion of  the  velocity  of  the  water  along  the  Canadian 
shore,  and  based  upon  the  depth,  it  is  estimated  that  a 
larger  percentage  of  the  total  flow  ( possibly  65  or  75  per 
cent.  )   is  owned  by  the  Canadian  Government. 

The  selection  of  the  site  of  the  power  house  was  attended 
by  a  careful  study  of  the  conditions  which  have  exi^led 
for  the  last  six  years  in  heavy  water  power  installations, 
and  particular  attention  was  given  to  the  plants  in  opera- 
tion and  under  way,  both  on  the  American  and  on  the 
Canadian  sides  of  Niagara.  Most  of  these  installations 
have  been  made  on  a  very  large  scale,  and  due  considera- 
tion was  given  to  the  experiences  of  all  the  companies. 
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cheap  pQwer  was  obtainable.  The  geographical  conditions 
which  surround  the  city  are  ideal  for  expansion,  and  there- 
fore, considering  the  great  advances  which  we  have  made, 
under  adverse  conditions,  it  is  safe  to  assume  that  with 
cheap  and  unlimited  power  available,  the  growth  of  the 
city,  as  a  manufacturing  centre,  would  be  simply  enor- 
mous. 

These  facts  have  been  patent  for  some  time,  and  it  is, 
therefore,  easily  understood  how  the  Niagara  Power  scheme 
came  into  existence.  Before  any  definite  steps  were  taken, 
the  matter  received  considerable  attention,  for  there  were 
many  obstacles  to  be  overcome.  Almost  all  the  points 
raised,  however,  have  been  cleared  up,  and  we  have  to-day 
the  Electrical  Development  Co.,  whose  charter  calls  for 
the  development  of  power  at  Niagara  Falls,  Ont.,  and  the 
Toronto  and  Niagara  Power  Co.,  which  will  transmit  and 
distribute  the  power  generated. 

It  is  the  object  of  this  paper  to  set  before  you  a  rough 
and  general  outline  of  the  work  accomplished  by  the  above 
companies.  WTiile  gathering  the  information  which  is  here- 
in contained,  a  numljer  of  items,  pertaining  to  the  wqrks 
of  the  other  companies  operating  at  Niagara,  came  under 
the  writer's  attention,  and  have  been  embodied  in  this 
manuscript,  with  the  hope  that  they  will  be  found  of  interest.  ' 

On  January  29th,  1903,  an  agreement  was  entered  into 
between  the  Commissioners  of  the  Niagara  Falls  Park  and 
Messrs.  Mackenzie,  Pcllatt  and  Nicholls,  this  agreement 
giving  these  gentlemen  the  right  to  take  water  from  the 
Niagara  River,  at  Tempest  Point,  for  the  purpose  of  gen- 

,  Paper  read  before  theCanadian  Electrical  Assoaiation. 


The  construction  of  a  deep  vertical  wheel  pit,  and  the 
discharge  of  water  therefrom  by  the  use  of  a  low-level 
tunnel,  having  been  demonstrated  as  successful  designs, 
and  applicable  to  the  geological  conditions  existing  at 
Niagara,  it  was  decided  to  lay  out  a  power  house  using 
these  principles.  The  point  selected  for  the  site  seemed  to 
lend  itself  particularly  to  this  form  of  construction,  as  it 
was  located  sufficientlj'  far  from  the  edge  of  the  falls  to 
remove  it  from  the  constant  humiditj'  which  is  always  in 
evidence,  and  still  not  so  far  as  to  make  the  cost  of  the 
tail  race  tunnel  proliilDitive.  The  site  also  provides  an 
easy  method  of  handling  the  ice  which  comes  down  the 
river,  and  this  is  one  of  the  serious  conditions  which 
have  to  be  dealt  with  at  Niagara.  There  has  been 
very  little  anchor  ice  noticed  along  the  Canadian  shore, 
although  some  difficulty  has  been  experienced  from  this 
source  on  the  other  side.  Last  winter,  The  Niagara  Falls 
Power  Co.  on  the  American  side  had  trouble  from  the  ice, 
as  their  intake  is  in  practically  still  water.  This  water, 
being  only  six  to  eight  feet  deep,  froze  solid  for  a  distance 
of  1,500  feet  from  the  shore,  and  two  tugs  had  to  be 
constantly  employed  to  keep  a  channel  open  so  that  water 
would  come  into  their  penstocks.  As  it  was,  the  output 
of  the  station  was  considerably  reduced,  but  this  trouble 
is  not  expected  to  happen  again,  as  it  is  hardly  likely 
that  we  will  experience  another  winter  w'lth  such  continued 
ow  temperature.  But  even  -so,  tlie  American  company 
will  know  what  to  expect,  and  will  taie  steps  to  keep  a 
larger  channel  open. 

Before    taking  up  the  hydraulic  end  of    the  Electrical 
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Development  Company's  plant,  it  may  be  interesting  to 
state,  so  that  you  will  have  a  clear  conception  of  the  size 
of  the  installation,  that  the  generator  equipment  will  con- 
sist of  eleven  units,  each  having  a  normal  rating  of  12,500 
horse  power. 

Plate'  I  is  a  rough  drawing  indicating  the  works  of  the 
Electrical  Development  Co.,  The  Canadian  Niagara  Power 
Co.,  and  The  Ontario  Power  Co.  Starting  on  the  extreme 
left,  we  have  the  forebay  of  the  Ontario  Co.,  the  mouth 
of  which  is  above  the  first  cascade.  From  this  forebay, 
which  is  a  most  extensive  piece  of  concrete  work,  there 
will  run  three  .steel  pipes,  just  below  the  level  of  the 
ground.  These  pipes  will  be  18  feet  in  diameter,  and  will 
be  made  out  of  half-inch  stuff,  the  capacity  of  each  being 
50,000  H.P.  At  a  point  somewhat  below  the  Table  Rock 
House,  these  three  main  pipes  will  branch  into  seven  pen- 
stocks each,  and  these  penstocks  will  run  down  through 
the  ground  to  the  level  of  the  turbines,  where  they  turn  at 
right  angles  and  run  direct  to  the  wheels.  The  power  house 
will  be  built  on  the  extending  ledge  of  limestone  at  the 
foot  of  the  cliff,  and  the  draft  tubes,  I  presume,  will  dis- 
charg^e"into  ihe  river  below  the  level  of  the  water.  In  design- 
ing these  three  big  pipes  many  diffit  uU  problems  must  have  been 
encoiiniered. 


I'iate  2 — Interior  of  one  of  Ihe  18  fool  Steel  Pipes. 


Consider,  for  example,  what  will  occur  when  a  short 
circuit  comes  on  the  line.  I<et  us  suppose  that  the  short 
is  on  the  line  itself,  and  that  as  a  result  a  couple  of  wires 
come  down.  Suppose  that  the  big  generators  that  are 
pumping  into  this  line  are  taking  water  from  one  of  the 
pipes.  When  the  load  is  thrown  completely  off,  the  action 
of  the  water  wheel  governors  will  be  to  alinost  entirely 
shut  off  the  supi^ly  of  water.  Now,  wflien  you  have  a 
body  of  water  18  feet  in  diameter,  and  something  over 
6,000  feet  long,  moving  with  a  velocity  of  13  feet  per  second, 


From  Plate  I  you  will  see  how  this  is  worked  out. 
There  is  an  opening  built  at  the  inside  down-stream  corner 
of  the  forebay  which  leads  out  to  the  river  again.  This 
channel  is  onlv  about  ten  feet  wide,  and  the  difference  in 
head  between  'the  mouth  of  the  forebay  and  the  outlet  of 
the  chaimel  is  not  much  more  than  four  inches,  which  will 
not  produce  a  verv  rapid  flow  of  water. 

Plate  3  shows  the  inside  of  the  forebay,  the  ice  arches 
which  are  built,  and  also  the  opening  into  the  ice  channel. 

The  power  house  of  the  Electric  Railway  Co.  is  located 
just  below  the  plant  last  described.  This  equipment  I  did 
not  examine,  but  information  was  given  to  the  effect  that 
as  the  amount  of  power  required  was  very  small,  very  few 
unsolvable  problems  were  encountered  during  its  construc- 
tion. The  available  head  was  not  used,  as  the  discharge 
tunnel  comes  out  at  a  point  about  half  way  up  the  cliff. 
Taken  as  a  whole,  this  power  house  presents  a  very  pleas- 
ing appearance. 

Upon  completion  of  the  plans  of  the  Electrical  Develop- 
ment Co.,  the  first  step  to  be  taken  was  the  removal  of 
the  water  which  covered  the  site  of  the  power  house  and 
wheel  pit. 

At  the  time  this  work  was  commenced,  it  was  recognized 
by  all  tho-se  conversant  with  the  plans,  that  the  greatest 
difficulties  that  the  company  would  have  to  encounter 
would  be  in  the  installation  of  the  coffer  dam,  and  the 
commencement  of  work  on  the  main  tail  race  tunnel.  It 
was  considered  by  many  that  it  would  be  impossible  to 
carry  out  the  work  as  outlined  on  the  original  plans,  and 
it'  is  certainly  to  the  credit  of  the  engineers  that  these 
difficulties  have  been  successfully  overcome. 

It  was  assumed  in  the  original  estimates  that  the  depth 
of  water  would  be  about  eight  feet,  as  a  maximum,  on  the 
line  of  the  coffer  dam,  and  in  view  of  the  fact  that  this 
dam  was  to  be  located  in  the  midst  of  the  rapids  of  the 
Niagara  River,  it  was  expected  that  it  would  be  a  difficult 
operation  to  build  a  structure  that  would  withstand  the 
excessively  rapid  current.  As  the  work  proceeded,  and  it 
became  possible  to  ascertain  the  depth  of  the  river,  it  was 
found  that  in  certain  sections  there  was  26  feet  of  water, 
and  not  eight  as  originally  figured  upon;  but  in  spite  of 
this  fact  the  dam  was  successfully  placed  in  position. 
Besides  the  deep  water,  another  difliculty  was  encountered 
in  the  setting  of  the  dam,  namely,  the  irregularity  of  the 
river  bed.  An  immense  number  of  boulders  and  fissures, 
of  all  shapes  and  sizes,  was  found,  and  upon  this  founda- 
tion the  structure  had  to  be  built.  Besides  the  actual 
setting  there  was  the  work  of  making  the  dam  water- 
light.  When  I  visited  the  site  recently,  I  found  this  mat- 
ter in  very  good  shape.  The  upper  part  of  the  enclosure 
is  entirely  dry,  but  down  in  the  lower  part  of  the  dam 
there  are  two  bad  leaks.  These,  however,  have  been 
located,  and  divers  are  at  w:ork  in  the  puddle  spaces,  and 
so  it  is  only  a  matter  of  days  or  weeks  before  the  dam  is 
in  first-class  shape.  In  walking  over  the  structure,  I  was 
impressed  by  its  solidity,  not  ihe  slightest  vibration  being 
noticeable. 


Plate  3- 


and  you  endeavor  to   throttle   this  water,   somelhing  i.s 
ikciy  10  iiiippcii.     I  uiiUcr->laiiU  llitil  all  uveiHow   will  be  coii- 
tructed  to  take  care  of  such  emergencies,  thougli  jusl  what  the 
arrangement  will  be,  F  could  nol  ascertain. 

The  construction  of  the  Canadian  Niagara  Power  Com- 
pany's plant  will  be  clearly  understood  from  Plate  I .  Wc 
iiave  the  forebay,  the  deep  vertical  wheel  pit,  and  the 
low-level  tail  race  tunnel  discharging  at  the  river  level, 
and  close  to  the  i)ower  house  of  the  Ontario  Co.  The  fore- 
bay  is  of  stone,  and  vcrv  strongly  built. 

In  front  of  the  penstock  openings  will  be  built  a  line  ol 
submerged  ice  arches,  the  oljjcct  of  which  will  be  to  pre- 
vent ice  from  entering  the  screen  room  which  will  be  con- 
structed between  the  penstocks  and  the  arches. 


The  i)hin  for  the  tail  race  lumiel  required  a  portal  undci 
the  falls.  There  have  been  various  theories  regarding  the 
condition  existing  behind  the  sheet  of  water,  as  there  arc, 
at  short  intervals,  noticeable  exjdosiinis,  apparently  due  to 
compressed  air;  and  it  was  coulidctilly  predicted  by  cn- 
giticcrs  conversant  with  Niagara  Falls  and  the  work  there- 
about, that  it  would  be  impossible  to  open  a  tunnel  portal 
at  the  point  selected  on  the  plan. 

These  compres.sed  air  explosions  are  quite  in  evidence, 
for  if  you  take  the  trouble  to  watch  at  the  brink  of  the 
Horseshoe,  at  about  the  centre,  you  will  see  the  spray 
make  a  sudden  and  decided  shoot,  into  the  air,  at  intervals 
varying  from  a  few  seconds  to  half  a  minute.  The  gener- 
ally-arcei'>tod  pxnlntiation  of  Ihis  was  t1i;it  there    was  a 
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large  chamber  formcil  by  ihc  clill  and  by  the  curtain  ol 
water,  this  chamber  being  considered  airtight.  As  the 
water  passed  over  tliG  cascades  above  the  fall  a  large 
amount  of  air  was  taken  into  it,  in  the  lorm  of  small 
bubbles,  and  when  the  edge  of  the  falls  was  passed,  a  cer- 
tain portion  of  this  air  was  liberated  on  the  chamber  side 
ol  tlie  slieel.  Thus  the  pressiiio  was  grailually  raised  until 
It  was  sullicient  to  break  through  the  curtain,  and  produce 
the  sudilen  pulf  above  referred  to.  The  idea  is  erroneous, 
and  has  been  proved  so  by  the  opening  under  the  falls  be- 
ing made.  The  condition  whieh  exists  is  entirely  normal, 
and  the  chamber  is  not  airtight,  and  never  has  been  so  far 
as  can  be  ascertained;  and  besides,  the  explosions  still 
occur.  That  air  is  carried  over  the  falls  in  the  form  ol 
bubbles  and  liberated  on  the  inner  side  of  the  curtain,  1 
believe  to  be  perfectly  true,  for  there  is  a  constant  flow 
into  the  tunnel,  and  it  gives  one  the  impression  of  having 
been  "water  washed."  It  is  really,  without  exception,  the 
purest  and  sweetest  air  I  ever  tasted. 

jMr.  Beverly  R.  Value,  the  Resident  Engineer  of  the 
company,  gave  me  a  very  acceptable  explanation  of  these 
explosions.  If  you  will  refer  to  Plate  i  you  will  notice  a 
curious  formation  of  the  crest  of  the  Horseshoe  Falls.  At 
one  point  the  water  folds  in  upon  itself.  Mr.  Value  thinks 
that  as  the  volume  of  water  at  all  points  on  the  crest  is 
constantly  changing,  that  at  times  an  opening  is  formed 
in  the  centre  of  this  fold,  and  that  in  this  opening  there 
is  naturally  a  body  of  air.  Then  the  volume  of  water 
increases,  and  this  air  is  confined,  carried  down  with  the 
water  and  compressed  to  a  certain  extent.  When  the  water 
strikes  the  rocks  below  and  breaks,  this  air  is  perhaps 
given  an  extra  squeeze,  and  then  liberated,  thus  producing 
the  puff  of  vapor. 

In  order  to  start  work  on  the  lower  end  of  the  tail  race 
tunnel,  and  drive  back  to  the  wheel  pit,  a  construction 
tunnel  of  about  650  feet  in  length  was  required,  and  to 
ascertain  the  conditions  under  the  falls,  as  well  as  to  pro- 
vide for  dumping  the  debris  of  excavation,  an  opening  was 
planned  about  midway  of  this  tunnel.  It  was  anticipated 
that  some  trouble  might  be  caused  by  the  water  when 
this  was  made,  and  the  anticipations  were  more  than 
borne  out  by  the  facts,  as  long  before  an  opening  was 
elTected,  the  tunnel  was  flooded  by  water  which  leaked  in 
through  cracks  in  the  face  of  the  clill.  For  several  weeks 
great  trouble-  was  experienced  in  overcoming  this  difficulty, 
but  finally,  after  persistent  work,  an  opening  was  made, 
which  completely  drained  off  the  water,  and  proved  that 
it  was  perfectly  feasible  to  place  the  terminal  of  the  main 
tail  race  tunnel  at  the  point  originally  planned. 

I  might  say,  at  this  point,  that  the  rock  encountered 
under  the  falls  is  solid  shale,  and  that  it  is  absolutely 
dry.  Mr.  Value  made  a  statement  about  this  fact  some 
months  ago,  at  a  meeting  of  engineers  at  New  York.  The 
remark  was  laughed  at,  for  it  seemed  to  these  men  a  con- 
dition which  could  not  possibly  exist  under  the  bed  of 
such  a  river  as  Niagara.  The  statement  made  was  to  the 
effect  that  the  tunnel  was  so  dry  that  water  for  the  drills 
had  to  be  obtained  at  the  opening  under  the  falls,  and 
carried  back  to  the  spot  where  the  men  were  working. 
This  is  absolutely  true,  and  the  dryness  is  evidenced  by 
the  fact,  that  when  I  was  down  in  the  tunnel,  I  put  my 
hand  up  against  a  portion  of  the  timbering,  and  drew  it 
away  covered  by  dust. 

With  the  coffer  dam  built,  and  the  tunnel  started,  the 
two  great  problems  have  been  solved,  and  from  this  point 
the  work  has  been  all  plain  sailing. 


Plate  4. 

I  show  here  a  photo  taken  inside  the  main  tail  race  tun- 
nel, illustrating  the  method  of  timbering.  About  1,000 
feet  of  the  tunnel  has  been  driven,  and  progress  is  being 
made  at  the  rate  of  50  feet  a  week.  It  is  expected  that 
work  will  commence  at  the  upper  end  in  the  near  future, 


and  that  the  two  will  meet  about  October  1st  of  this  year 

When  the  dam  had  been  run  out  into  the  river  for  a  dis- 
tance of  about  600  feet,  the  depth  of  water  increased  to 
almost  24  feet,  and  as  can  be  readily  understood,  the  ellect 
was  decidedly  severe,  as  the  direction  of  the  flow  was  at 
right  angles  to  the  end  ol  the  dam. 

In  order  to  break  the  force  of  the  current,  a  fender  was 
constructed  of  heavy  timber,  and  placed  against  the  up- 
stream side  ol  the  cribwork,  projecting  beyond  the  last 
crib  in  place.  This  fender  was  held  by  three  steel  cables, 
passing  along  the  outside  face  of  the  spur,  vi^here  a  wiucli 
wax  established  to  control  the  lines  used  in  paying  it  out. 
The  cribs  were  framed  in  the  slack  water  below  the  dam 
and  brought  into  place  by  means  of  stout  tackle. 

At  a  distance  of  690  feet  from  the  shore,  the  strain  ou 
the  fender  was  so  great,  that  the  cables  parted,  and  ii 
was  carried  down  the  river,  where  it  stranded  about  151' 
feet  from  Tempest  Point. 

A  new  fender  of  heavier  design  was  constructed,  which 
served  its  purpose  until  the  first  cascade  was  reached.  In 
attempting  to  move  it  over  the  cascade,  it  was  broken  to 
pieces  by  the  force  of  the  water,  and  carried  over  the  falls. 
At  this  point,  however,  the  cribwork  was  running  nearly 
parallel  to  the  flow,  and  so  no  great  difficulty  was  exper- 
ienced in  placing  the  cribs  without  its  assistance. 


Plate  5. 


Plate  5  gives  an  idea  of  the  river  bed.  The  \\hole  arcu 
which  has  been  drained  presents  the  same  irregular  appear- 
ance. 

As  the  site  of  the  wheel  pit  was  not  entirely  unwatered 
by  the  main  dam  and  as  it  was  desirable  to  start  work 
on  the  pit  at  the  earliest  possible  moment,  an  inside  dam 
was  constructed.  As  the  water  in  which  this  was  set  was 
practically  still,  no  great  dilliculty  was  experienced  in 
making  it  tight. 


Plate  6. 


I  have  sketched  in  on  Plate  6  the  outlines  of  the  p«\\  ei 
house  and  the  gathering  dam.  The  dam  will  be  construct- 
ed of  cut  stone  and  concrete,  and  from  the  upstreajii  end 
down  to  a  point  about  T50  feet  from  the  power  house,  its 
top  will  be  approximately  level  with  the  water.  For  the 
last  150  feet,  the  top  of  the  dam  will  be  about  four  feet 
below  the  water.  Alsiug  the  side  of  the  power  house  will 
be  built  two  rows  of  submerged  ice  arches,  behind  which 
will  be  located  the  screens.  From  this  construction  it 
will  be  seen  that  there  will  be  a  constant  and  heavy  flow 
of  water  along  the  line  of  the  arches,  and  that,  therefore, 
any  ice  which  is  taken  into  the  dam  will  be  carried  rapidly 
to  the  lower  end,  and  discharged  into  the  river.  This 
scheme  has  been  approved  of  by  a  number  of  prominent 
engineers,  and  I  must  say  that  on  the  surface  it  appears 
to  be  a  very  good  idea. 
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I  stated  some  little  time  ago  that  in  order  to  start 
work  on  the  main  tail  race  tunnel  a  construction  tunnel 
had  to  be  built.  As  this  was  one  of  the  first  steps  to  be 
taken,  and  an  important  one,  I  wish  to  devote  to  it  the 
time  it  deserves. 

When  the  construction  shaft  had  been  sunk  some  little 
distance,  considerable  trouble  was  experienced  from  water, 
the  rock  pierced  being  badly  disintegrated.  It  was,  there- 
fore, necessary  to  concrete  this  shaft,  and  this  remedy  has 
proved  fairly  effective.  There  is  some  water  coming  in  yet, 
but  it  does  not  amount  to  more  than  a  gentle  rain,  and 
one  small  pump  (the  onlj'  one  in  the  whole  of  the  under- 
ground works)  is  sufhcient  to  take  care  of  it. 

The  shaft  has  a  depth  of  150  feet,  and  then  turns  and 
runs  out  under  the  river.  At  a  distance  of  385  feet  from 
the  shaft,  the  cross  drift  leading  out  under  the  falls  was 
licgun. 
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Plate  7 


Up  to  this  time,  the  tunnel  had  bcLii  absolutely  dry,  but 
when  the  cross  drift  reached  a  point  about  14  feet  from 
the  face  of  the  clill,  a  fissure  in  the  roof  developed,  through 
wluch  water  came  in  considerable  volume,  flooding  the 
tunnel,  and  causing  a  suspension  of  work.  I'umps  were 
installed  and  the  water  was  lowered,  but  as  preparations 
were  being  made  for  a  blast,  a  portion  of  the  roof  col- 
lapsed, and  a  larger  flow  took  place,  again  flooding  the 
drift. 

It  was  found  that  the  water  rose  in  the  shaft  to  a 
height  of  16  feet  above  the  grade  of  the  drift,  before  find- 
ing its  level,  thus  indicating  that  it  came  from  the  spray 
\uider  the  falls,  through  fissures,  whose  openings  were  ap- 
proximately at  this  level.  This  inference  was  completely 
borne  out  by  subsequent  examination. 

A  heavier  pumping  plant  was  installed,  and  the  water 
lowered,  thus  allowing  work  to  proceed.  Holes  were  drill- 
ed in  the  face,  varying  in  length  from  18  to  22  feet,  in- 
dicating a  barrier  of  solid  rock  of  about  12  feet  in  thick- 
ness, and  bcvond  this  a  softer  rock  somewhat  disintegrat- 
ed, but  of  unknown  thickness,  none  of  the  holes  penetrating 
to  the  face  of  the  clilf.  In  all,  18  holes  were  drilled,  and 
as  the  flow  into  the  drift  was  increasing  in  volume,  and 
gaining  on  the  pumps,  it  was  decided  to  load  the  holes 
and  blast  away  the  barrier.  In  addition  to  the  dynamite 
used  in  the  holes,  ten  cases  of  the  explosive  were  placed 
at  the  face  of  the  cross  drift,  and  the  drift  was  allowed 
to  flood  before  firing. 

The  blast  broke  down  the  solid  rock  barrier  and  opened 
a  cut  through  the  disintegrated  rock  and  talus,  out  to  the 
sheet  of  water,  and  down  to  an  elevation  about  12  inches 
below  the  drift  roof. 

The  water  fell  to  this  level,  and  .several  efforts  were 
made  to  reach  the  ojjcning  by  means  of  a  boat,  in  order 
to  blast  away  the  remaining  barrier  and  allow  the  water 
to  flow  out.  A  trip  was  made  in  this  manner,  by  three 
of  the  miners,  and  three  cases  of  dynamite  were  placed 
in  the  most  effective  position,  and  fired.  The  blast  tore  a 
big  hole  in  the  rock,  but  did  little  or  nothing  towards 
removing  the  mass  which  prevented  the  water  from  escap- 
ing. 

Failing  in  this  attempt,  two  of  Ihc  forcnuni  successfully 
made  the  trip  around  behind  the  falls,  to  the  mouth  of 
the  drift.  Starting  from  the  Scenic  Tunnel,  these  men, 
ro])ed  together,  crept  along  the  top  of  the  talus  for  a 
distance  of  450  feet,  at  which  point  they  found  the  open- 
ing. A  number  of  trips  were  made  in  this  manner  and  a 
large  amount  of  dynamite  (in  all,  some  8,000  pounds,)  was 
carried  out  back  of  the  falls,  and  used  in  open  blasts, 
making  a  large  opening  down  to  the  level  of  the  drift 
lloor,  and  thus  establishing  complete  drainage. 

Mr.  Value  was  one  of  the  men  to  make  the  second  trip 
over  the  talus  behind  the  falls,  and  the  description  which 
he  gave  me  of  his  experience  was  decidedly  vivid.  There 
seems  to  be  a  backla.'sh  of  the  water  at  the  foot  of  the 
falls,  occuring  at  irregular  intervals,  and  coming  without 
warning.    This  is  one  of  the  inconvenient  happenings  of 


the  trip,  but  there  is  little  or  no  danger  of  the  men  being 
washed  oil  the  rocks,  as  the  tendency  is  to  beat  them 
down.  Besides  this  there  is  the  constant  spray.  The 
word  "spray,"  when  used  in  connection  with  the  condition 
which  exists  under  the  falls,  has  a  meaning  of  its  own. 
From  what  I  could  see  from  the  end  of  the  cross  drift, 
it  appears  to  be  a  solid  mass  of  water  coming  from  above, 
below,  and  from  all  sides,  and  backed  up  by  a  very  strong 
wind.  How  the  men  managed  to  withstand  this,  I  don't 
know,  but  Mr.  Value  told  me  they  looked  somewhat  damp 
and  also  felt  damp  when  they  got  back  to  the  Scenic 
Tunnel.  lie  himself  had  on  rubber  boots,  rubber  trousers, 
an  oilskin  coat,  with  the  arm  openings  strapped  tight,  and 
a  waterproof  hood,  which  left  only  the  face  exposed,  and 
fastened  lightly  around  the  neck.  In  spite  of  these  pre- 
cautions, when  the  first  backlash  came,  it  finished  anv 
spots  which  the  spray  had  overlooked. 

A  case  of  dynamite,  when  placed  in  position,  had  to  be 
chained  in  place  to  prevent  its  being  washed  away.  An- 
other nice  feature  is  that  rocks  of  all  sizes  are  constantly 
coming  over  with  the  water,  and  this  made  the  worU 
particularly  hazardous.  One  case  of  explosive  had  just 
been  made  ready  for  firing,  and  the  men'  were  about 
twenty  feet  away,  when  a  good-sized  stone  dropped  square 
upon  the  middle  of  it.  Luckily  the  primer  was  not  dis- 
turbed sullicientiv  to  cause  an  explosion,  although  the 
case  was  split  to  pieces  and  the  dynamite  scattered. 

At  the  opening  of  the  cross  drift,  a  heavy  timber  shield, 
made  of  12  x  12  stuff,  liat5  been  erected,  to  protect  the 
workmen  from  the  spray.  This  shield  has  been  closed  up 
as  much  as  possible,  the  only  large  opening  being  a  hole 
about  three  feet  by  six  feet  in  the  floor,  through  which 
the  rock  taken  from  the  tunnel  is  dumped. 

When  I  made  the  trip  down  into  the  underground  works 
of  tha  company  recently,  the  thing  which  impressed  me 
most  was  the  clean  and  orderly  arrangement  of  everv- 
thing.  A  short  distance  from  the  foot  of  the  construction 
shaft,  is  what  Mr.  Hoyles,  of  the  Engineering  Staff,  called 


Plate  S. 


the  "racing  stal)le."  While  life  below  may  not  be  very 
])leasant,  still  I  saw,  in  this  particular  tunnel,  practioally 
no  evidence  of  discomfort.  From  this  point  we  proceeded 
along  the  tunnel,  past  the  cross  drift,  and  into  the  main 
tail  race  tunnel.  This  had  not  yet  been  cul  out  to  the  falls, 
but  the  men  were  at  work  making  an  opening.  About  12 
feet  of  rock  remains  to  be  removed.  A  number  of  drill 
holes  extended  clean  through  the  barrier,  and  through  tluse 
daylight  could  be  seen. 

(  Since  completing  the  original  of  this  paper  I  have  been 
informed  that  this  oi)cniug  has  been  made,  and  that  thing.s 
are  in  a  better  condition,  generally,  than  was  expected. 
There  is  110  projecting  ledge  below  tlie  cliff  at  this  point, 
and  consequently  no  trouble  from  loose  rock  will  be  e\ 
perienced.  ) 

We  proceeded  from  thin  iioint  to  the  other  end  of  the 
tunnel,  and  stayed  there  for  some  time  examining  the  tim- 
bering and  the  method  of  drilling.  On  our  return,  we  had 
traversed  about  half  the  length  of  the  tunnel,  when  a 
blast  was  fired  at  the  lower  end.  The  sensation  was  ])ecul- 
iar,  to  say  the  least,  for  we  were  at  close  range,  and  in  a 
confined  space.  There  was  a  sudden  rush  of  air,  and  our 
candles  went  out,  and  this  was  accompanied  by  a  strong 
and  involuntary  desire  to  lie  down. 

When  wo  emerged  from  the  top  of  the  shaft,  I  wanted  to 
get  a  picture  of  the  head  gear,  and  so  intrusted  a  friend 
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with  my  camera.  Messrs.  Hoyles  and  Aitken  were  to  be 
arouml,  of  course,  but  were  not  intended  to  play  a  promi- 
nent part.  Upon  developing  the  film,  I  found  that  it  wa.s 
mostly  lloyles  and  Aitken,  and  very  little  head  gear,  for 
wliieli  1  beg  to  apologize. 


Plate  y. 

The  wheel  pit  is  designed  for  an  installation  of  11  tur- 
bines, 

and  the  tail  race  tunnel  comes  up  to  a  point  165  feet  from 
its  lower  end,  there  branching  into  two  lateral  tunnels, 
which  pass  on  either  side  of  the  pit.  The  intervening  rock 
is  pierced  at  intervals  by  draft  tubes,  which  enter  the  tun- 
nels through  the  invert,  a  water  seal  thus  being  preserved 
at  all  stages  of  operation.  Single  draft  tubes  are  used, 
and  each  alternate  wheel  discharges  into  the  same  tunnel, 
six  tubes  entering  the  north  tunnel,  and  five  the  south. 
Gates  are  provided  for  each  side  tunnel,  so  that  it  is  possible 
by  closing  either  gate,  and  shutting  down  the  wheels  dis- 
charging into  this  branch,  to  make  an  inspection  while  the 
other  half  of  the  station  is  in  operation. 

The  water  which  is  taken  in  by  the  gathering  dam,  will 
be  conveyed  downward  through  steel  tubes  to  the  wheels 
located  at  the  bottom  of  the  pit,  and  the  difference  of 
level  provided  by  the  design  is  such,  that,  after  deducting 
all  losses  due  to  friction,  etc.,  there  will  remain  an  operat- 
ing head  of  143  feet.  There  will  be  two  wheels  on  each 
shaft,  the  penstock  entering  between  them.  The  old  idea 
of  having  the  top  wheel  somewhat  larger  than  the  bottom, 
having  proved  satisfactory,  the  same  arrangement  will  be 
used,  and  the  upward  thrust  thus  produced  will  be  just 
sufficient,  at  a  predetermined  gate  opening,  to  balance  the 
weight  of  the  shaft  and  the  revolving  part  of  the  generator 
above. 

The  wheel  pit  will  be  provided  with  a  masonry  lining, 
and  the  provision  that  the  turbines  and  all  of  the  machin- 
ery above  them  shall  rest  on  solid  rock  foundations,  in- 
stead of  artificial  supports,  as  has  hitherto  been  the  prac- 
tice, is  an  element  newly  adopted  for  this  construction, 
the  value  of  which  is  self  evident. 

The  II  generators  will  be  installed  on  masonry  founda- 
tions at  the  level  of  the  power  house  floor,  and  the  con- 
nections between  them  and  the  turbines  will  be  made  by 
use  of  hollow  shafts,  travelling  in  a  vertical  position, 
having  a  total  length  of  approximately  115  feet,  and  sup- 
ported at  three  intermediate  points  by  solid  masonry 
bearings.  There  will  be  one  thrust  bearing  on  each  shaft, 
located  just  below  the  generator. 


Plate  10. 


On  the  right  hand  of  Plate  10  are  shown  four  sections 
of  the  tunnel.    These  sections  are  marked  I,  II,  III,  IV,  and 


GH,  aiid  the  corresponding  numbers  and  letters  will  be  found  on 
Plate  9. 

The  two  elements  of  placing  the  labor  of  supporting  the 
turbines,  etc.,  upon  solid  rock  foundations,  and  the  pro- 
vision of  masonry  intermediate  supports  for  the  shafting, 
are  a  departure  from  previous  practice,  hwt  have  been 
adopted  in  order  that  the  serious  element  of  vibration  in 
heavy  revolving  machinery  may  be  reduced  to  an  absolute 
minimum. 

The  water,  after  passing  through  the  turbines,  will  be 
discharged  through  steel  draft  tubes  to  the  two  branch 
tail  race  tunnels,  connecting  with  the  uppur  end  of  the 
main  tunnel.  This  design  is  also  a  departure  from  previous 
practice,  but  has  been  adopted  for  two  important  reasons. 
In  the  first  place,  it  is  not  to  be  assumed  that  machinery 
can  ever  be  installed  as  to  remove  the  ncccssitv  of  future 
repair,  and  in  the  second  place,  by  the  use  of  Uvo  branch 
tail  race  tunnels,  it  will  be  possible  at  any  time  to  close 
down  one  half  of  the  station  and  make  necessarv  repairs, 
without  the  other  half  of  the  plant  being  interfered  with. 
In  other  words,  the  use  of  this  double  design  makes  in 
practice  two  stations  out  of  one,  each  half  being  absolute- 
ly independent  of  the  other.  This  provision  is  also  im- 
portant because  in  active  operation  it  is  always  desirable 
to  make  frequent  examinations  of  the  machinery,  in  order 
that  the  beginning  of  trouble  may  be  discovered  before 
serious  damage  has  been  done.  Another  feature  of  the 
method  of  discharge  is  that  the  turbines  themselves  will 
always  be  accessible  and  not  submerged  at  times,  as  in 
the  case  of  some  of  the  other  plants. 

In  the  first  power  house  built  on  the  American  side,  the 
turbines  discharge  at  the  bottom  of  the  wheel  pit  into 
the  open  air,  so  that  at  all  times  the  pit  is  very  wet, 
owing  to  the  spray.  In  the  second  power  house  draft 
tubes  are  used,  and  the  general  condition  of  things  is 
better,  but  the  scheme  is  such  that  the  tail  race  tunnel 
opens  into  the  wheel  pit,  the  draft  tubes  only  preventing 
the  throwing  of  water,  and  also  giving  an  increase  in 
operating  head.  In  neither  house  is  there  any  means  of 
preventing  the  wheel  pit  from  flooding,  in  case  the  water 
iDacks  up  in  the  tunnel.  In  the  case  of  the  Electrical  De- 
velopment Co.  this  is  impossible  with  the  construction 
used,  and  although  it  appears  to  be  a  much  better  design, 
I  understand  that  the  Canadian  Niagara  Power  Co.  is 
using  the  same  principles  as  the  No.  2  power  house  on  the 
New  York  side. 

It  has  occurred  in  the  Niagara  River,  below  the  falls, 
that  jams  of  ice  have  temporarily  caused  more  than  50 
feet  of  an  increase  in  the  ordinary  high  water  level  below 
the  falls.  If  such  a  condition  should  exist  when  the  Elec- 
trical Development  Co.'s  plant  is  in  operation,  the  only 
result  will  be  a  reduction  in  the  operating  head  during  the 
temporary  period,  and  not  a  filling  up  of  the  turbine 
chamber. 

The  water,  after  it  is  delivered  to  the  branch  tunnels, 
is  by  them  delivered  to  the  main  tunnel,  and  is  carried  by 
means  of  this  in  a  straight  line  and  with  a  grade  of  five 
and  a  half  feet  per  thousand  to  a  point  of  discharge  be- 
hind the  main  sheet  of  the  falls.  This  tunnel,  in  being 
straight,  will  be  free  from  special  erosion  to  its  lining  due 
to  a  change  in  direction  of  rapidlj'-moving  water,  and  the 
character  of  this  lining  will  be  such  as  to  practically  pre- 
clude the  possibilitj'  of  depreciation. 


Plate  11. 


A  point  which  has  been  considered  in  the  building  ol 
this  lining,  is  the  fact  that  the  Horseshoe  Falls  are  con- 
stantly receding,  and  therefore,  for  a  distance  of  300  feet 
from  the  lower  end,  the  lining  will  be  constructed  in  rings, 
six  feet  in  length,  so  that,  as  the  falls  recede,  it  will  drop 
off  in  uniform  sections,  thus  preventing  cracking  back  of 
the  portion  shortened.  The  lining  for  the  300  feet  mention- 
ed, will  consist  of  concrete,  and  for  the  balance  of  the 
distance  to  the  wheel  pit,  two  rings  of  hj^draulic  pressed 
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brick  will  be  used,  backed  solid  to  the  rock  with  Concrete. 

A  light  steel  observation  gallery  will  be  placed  in  the 
tunnel,  running  its  entire  length,  by  use  of  which  it  will 
be  possible  to  make  frequent  examinations  of  the  lining, 
etc. 

From  Plate  11  you  can  get  the  dimensions  of  the  main 
tail  race.  With  full  load  discharge  the  water  will  come 
approximately  to  the  level  indicated,  and  will  travel  with 
a  speed  of  27  feet  per  second. 

Referring  to  the  section  in  Plate  I  you  will  notice  that 


Plate  12 — Wheel  pit,  May  4th,  1904. 

the  grade  of  the  tunnel  is  sharper  for  the  first  three  or 
four  hundred  feet.  The  water  receives  its  initial  velocity 
at  this  point,  and  the  grade  of  the  balance  of  the  dis- 
tance, namely,  five  and  one-half  per  thousand,  is  sufficient 
to  maintain  this  speed. 

I  stated  at  a  previous  point  that  the  minimum  discharge 
from  Lake  Erie  into  the  Niagara  River  was  about  9,000,- 
000  cubic  feet  per  minute.  It  may  be  interesting  to  note 
that  the  total  water  required  by  the  new  power  house, 
when  operating  under  full  load,  will  be  in  the  neighbor- 
hood of  700,000  cubic  feet  per  minute,  or  about  7.7  per 
cent,  of  the  minimum  flow.  F'igfunng'  from  this,  we  find  that 
the  total  horsepower  at  the  Falls  is  in  the   neighbourhood  of 


of  Niagara,  but  with  this  must  be  considered  the  fact  that  these 
latter  installations  are  on  a  much  larger  scale,  and  that  there- 
lore  the  problem  of  handling  a  much  greater  volume  of  water 
presents  itself. 

Below  are  given  a    few    figures  in  connection  with  the 
underground  work  : — 
■Depth  of  Construction  shaft,  150  feet. 
Length  of  Construction  tunnel,  670  feet. 
Length  of  main  tail  race  tunnel,  1,935  feet. 
Length  of  each  branch  tail  race  tunnel,  550  feet. 
From  power  house  floor  to  bottom  of  wheel  pit,  158  feet. 
Length  of  wheelipit,  416  feet. 
Width  of  wheel  pit,  22  feet. 

In  regard  to  the  hydraulic  work,  there  is  not  much  more 
to  be  said,  beyond  the  fact  that  the  use  of  perishable  ma- 
terial has  been  absolutely  prohibited  throughout,  and 
that  all  inaccessible  parts  have  been  so  designed  as  to  be 
without  need  of  future  repair. 

In  the  agreement  which  was  made  between  the  Commis- 
sioners of  the  Niagara  Falls  Park,  and  the  Power  Syndi- 
cate, it  was  stated  that  the  power  house  should  be  of  such 
design  as  not  to  detract  from  the  appearance  of  the  park 
in  any  way.  Plate  13  will  give  you  a  general  idea  of 
what  the  building  will  be  like,  as  this  design  has  been 
submitted  to  the  Coinmissioners  and  has  been  accepted. 
The  dimensions  of  the  edifice  will  be: — Length,  500  feet  ; 
depth,  70  feet  ;  height,  40  feet.  Generally  speaking,  the 
structure  will  be  built  of  light  granite. 

In  taking  up  the  electrical  end  of  the  development,  the 
Company  states  that  very  little  information  is  ready  for 
publication  as  yet,  and,  therefore,  my  remarks,  under  this 
heading,  will  be  necessarily  limited. 

In  the  power  house  there  will  be  11  generators,  each  of 
12,500  horse  power  capacity.  These  machines  will  be  very 
similar  to  the  generators  being  built  for  the  Canadian 
Niagara  Power  Co.,  and  I  am,  therefore,  showing  in  Plate 
14  a  section  of  one  of  these. 

This  is  a  copy  of  a  drawing  which  appeared  in  the 
"Electrical  Age"  of  February,  1904. 

The  machines  are  wound  25  cycle,  three  phase,  12,000 
volt  current,  and  having  12  poles,  will  revolve  at  a  speed 
of  250  revolutions  per  minute.  Some  figures  in  connection 
with  them  are  given  herewith: — 

Outside  diameter,  18  feet  4  inches  ;  height,  12  feet  ; 
diameter  of  revolving  field,  12  feet  4  1-2  inches  ;  Airgap, 
3-4  inch  ;  weight  of  revolving  element,  141,000  pounds  ; 
weight  of  complete  machine,  400,000  pounds. 

I  have  no  data  whatever  on  the  exciters,  but  presume 
that  these  will  be  wound  for  125  volts,  and  that  some  will 
be  water  wheel  driven  and  some  motor  driven.  The  power 
house  switchboard  will  be  simple  in  principle,  the  only 
apparatus  needed  being  that  to  control  and  synchronize 
the  generators,  and  handle  the  exciters. 

From  the  power  house,  underground  ducts  will  be  laid 
to  the  transformer  house,  about  900  feet  away,  where  the 
current  will  be  stepped  up  to  60,000  volts  and  transmitted 
to  Toronto. 


'Plate  13. 


1,620,000.  There  is  a  prevailing  idea  that  the  water  which 
pas.scs  down  the  river  represents  about  5,000,000  horsepower, 
and  no  doubt  this  figure  is  arrived  at  as  follows  : — 

The  difference  in  elevation  between  Lake  Krie  and  Lake  On- 
tario is  327  fecf.  Assuming  a  minimum  How  of  9,000,000  cubic 
feet  of  water  per  minute,  and  that  the  weight  of  one  cubic  foot 
of  water  at  62  degrees  Fahrenheit  is  62.335  we  get  a  total 

weight  of  561,015,000  lbs.  per  minute.  This,  when  multiplied  by 
the  difference  in  level  of  the  two  lakes,  namely  327  feet,  gives 
183.451,905,000  foot  pounds,  which,  divided  by  33,000,  gives 
approximately  5,500,000  horsepower.  Of  course,  in  this  no 
allowance  is  made  for  frictional  and  other  losses,  the  entire 
difference  in  elevation  being  used.  In  the  Decew  Falls  plant,  1 
understand  that  a  head  of  270  feet  is  available,  which  goes  to 
show  that  it  is  practical  to  use  a  much  greater  head  than  that 
obtained  byJthe'Companies  operating  in  the  immediate  vicinity 


The  route  of  the  transmission  line  has  been  laid  out, 
and  a  right  of  way  with  a  minimum  width  of  80  feet  has 
been  acquired,  the  total  distance  being  75  1-2  miles. 

The  location  of  the  line  has  been  selected  with  a  view 
to  the  utilization  of  the  right  of  way  lands  not  only  for 
electric  power  transmission,  but  for  railway  purposes  also, 
and  in  this  respect  it  may  be  noted  that  the  country 
traversed  docs  not  present  serious  engineering  dilTiculties. 
There  will  be  very  few  curves,  and  the  sharpest  will  have 
a  radius  of  not  less  than  1,600  feet. 

I  understand  that  current  will  be  distributed  in  Toronto 
by  underground  cables,  at  a  potential  of  12,000,  to  a  num- 
ber of  sub-stations,  where,  for  local  distribution,  it  will 
be  reduced  again  or  changed  to  direct  current  by  means  of 
rotary  converters  or  motor-generator  sets. 
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l.illlc  or  nolhiii';  is  know  11  .iboul  the  li aiismi^sion  line 
itself,  except  that  it  will  follow  generally  the  design  used 
by  the  Mexican  Light  and  I'ower  Co.,  which  was  one  of 
the  first  concerns  on  this  continent  to  adopt  long  spans. 


painting  a  brilliant  future  for  the  city  of  Toronto,  but  I 
think  this  subject  is  pretty  well  understood. 

I  wish  to  express  my  sincere  thanks  to  Mr.  Frederic 
Nicholls,  Mr.  H.  G.  NichoUs,  Mr.  McDougall,  Mr.  Brown, 


Plate  14. 


In  a  paper  read  before  the  American  Institute  of  Elec- 
trical Engineers,  in  New  York,  last  February,  the  question 
of  long  vs.  short  spans  was  discussed,  and  the  author  of 
the  paper  stated  that  in  Europe  the  use  of  the  long  span 
for  high  tension,  long  distance  work  was  now  almost 
universal.  Wood  poles  have  the  advantage  of  insulation  in 
dry  weather,  but  while  the  steel  pole  costs  a  good  deal 
more  in  the  first  place,  its  life  is  so  much  longer  and  its 
strength  so  much  greater  that  its  use  is  almost  imperative 
where  long  spans  and  heavy  wires  or  cables  are  used. 

In  the  Toronto-Niagara  line  two  rows  of  steel  towers 
will  be  used,  each  pole  supporting  two  three-phase  circuits. 
The  towers  will  be  50  or  60  feet  high,  and  will  set  about 
400  feet  apart.  Each  cable  will  be  made  up  of  six  No.  6 
wires,  stranded  together  around  a  hemp  core.  This  con- 
struction gives  a  wire  that  is  very  flexible,  considering  its 
area,  and  also  gives  the  form  of  a  hollow  conductor. 
The  cables  will  be  arranged  in  the  shape  of  an  equilateral 
triangle,  a  distance  of  from  five  to  six  feet  separating  the 
wires  of  each  circuit.  The  practice  in  America  is  to  set 
the  triangles  so  that  one  side  is  horizontal.  In  almost  all 
European  lines,  one  side  of  the  triangle  is  set  perpendicu- 
lar, which  seems  a  much  better  arrangement,  as  it  reduces 
to  a  minimum  the  danger  of  the  wires  siwanging  together, 
and  this  is  a  point  requiring  much  consideration,  in  long 
span  work.  I  do  not  know  which  method  will  be  used  on 
the  Toronto-Niagara  line. 

A  sample  insulator  was  on  view  at  the  office  of  the 
Toronto  Star,  some  time  ago,  and  I  secured  some  infor- 
mation on  its  design.  This  insulator  is  made  of  brown 
glazed  porcelain  and  weighs  about  22  pounds.  The  greats 
est  width  is  15  inches,  and  the  overall  height  is  14  inches. 
The  distance  of  surface  leakage,  from  the  tie  wire  to  the 
pin  is  about  40  inches  ;  the  striking  distance  being  ap- 
proximately 21  inches. 

The  Ontario  Power  Co.'s  transmission  consists  of  two 
lines,  wooden  poles  being  used,  set  about  too  feet  apart. 
The  wires  are  not  yet  strung,  but  on  one  of  the  poles  I 
saw  two  insulators  in  place,  these  being  of  glass. 

The  Electrical  Development  Co.  has  secured  a  propertv 
containing  530  acres,  in  the  vicinity  of  the  Falls,  and 
this  is  to  be  rented  or  sold  for  manufacturing  or  other 
purposes.  The  land  has  a  frontage  on  the  Welland  River 
of  over  one  and  one-half  miles,  and  is  located  about  three 
miles  from  the  mouth  of  the  river,  and  about  two  miles 
from  the  town  of  Niagara  Falls.  It  is  expected  that  this 
land  will  be  taken  up  by  manufacturers  using  electro- 
chemical processes,  or  other  large  power-using  businesses. 

In    concluding   this  paper,  I  could  spend  much  time  in 


Mr.  Value,  and  Mr.  Hovles,  for  their  kindness  in  furnish- 
ing the  information  which  has  enabled  me  to  put  the  mat- 
ter in  its  present  shape.  No  doubt  there  are  very  many 
points  which  have  been  overlooked  entirely,  but  in  a  paper 


Plate  15. 

of  this  length,  and  with  an  installation  of  such  magnitude, 
it  is  not  possible  to  go  into  details. 
June,  7th,  1904. 


August  1904, 


THE  CANADIAN  ELECTRICAL  NEWS 


i6g 


SOMETHING  NEW  IN  ARC  LAMPS. 

The  following  is  a  description  of  arc  lamp  recently  invented  in 
England  which  has  obtained  great  success  amongst  engineers. 
We  think  its  various  features  will  be  of  interest  to  our  readers  : 
The  lamp  is  of  Mr.  C.  E.  Foster's  patent  hot  wire  design,  Mr. 
Foster  has  been  grappling  with  this  question  smce  August  1901. 
It  is  true  that  others  have  got  as  far  as  the  patent  office  even  be- 
fore Mr.  Foster  but  they  no  doubt  discovered  that,  although  the 
idea  was  comparatively  easy  of  conception  it  was  a  very  diffi- 
cult matter  to  put  into  practical  form.  After  considerable  re- 
search, nine-tenths  of  the  difficulties  hitherto  inseparable  from  the 
solenoid  control  arc  lamp  have  been  overcome  and  the  solenoid 
altogether  abolished.  The  Foster  lamp  is  not  perfection  nor  in- 
fallible, but  it  is  claimed  to  have  fewer  weak  points  and  more 
chances  of  long  life  than  is  possible  with  the  solenoid  lamp. 

The  friction  of  the  carbon  sheath  in  the  tube  and  of  the  carbon 
at  the  chimney  brush  is  negligible  as  also  at  the  trunnions  of  the 
levers  and  the  link,  whose  duty  is  to  transmit  the  difference  be- 
tween the  forces  in  the  spring  and  strip  respectively  to  the  clutch, 
for  the  raising  and  and  holding  in  right  position  the  top  carbon. 
The  difference,  which  is  of  course  in  favor  of  the  spring,  is  so 
little  in  excess  of  the  weightof  the  carbon  and  the  sheath  that 
the  strain  of  the  strip  when  hot  is  but  a  few  o  jnces.  The  strip 
will  stand  without  permanent  elongation  at  least  ten  times  the 
strain  that  the  spring  can  possibly  produce  on  it  and  will  carry 
about  three  times  the  striking  current  without  deterioration. 

Everything  throughout  the  lamp  is  fire-proof  in  the  ordinary 
sense  and  the  current  is  carried  by  flexible  copper  connections  to 
the  carbons.  There  is  no  possibility  of  sparking  at  any  rubbing 
surfaces.  The  lamp  is  readily  accessible  for  cleaning  purposes 
and  a  new  strip,  or  any  other  parts,  may  be  replaced  with  faci- 
lity— in  no  case  requiring  the  lamp  to  be  taken  down. 

The  machanism  proper  or  the  Foster  arc  lamp  weighs  but  8}4 
oz.,  and  there  is  ample  margin  of  safely  even  in  these  figures. 
The  strip  is  the  soul  of  the  lamp,  it  being  responsible  for  the  con- 
trol of  the  striking  and  feeding  mechanism.  A  strip  which  had 
been  in  a  lamp  used  for  outside  lighting  for  over  two  years  was 
lately  examined.  It  was.  of  course,  very  dirty  but  not  rusty  ;  no 
stretch  was  perceptible  and  its  action  was  as  prompt  as  when  in- 
stalled. It  was  tested  up  to  30  lbs.  and  broke  at  46  lbs.  It  ex- 
hibited toughness  and  the  elongation  before  fracture  was  15  per 
cent.  Il  may  reasonably  be  expected  that  the  life  of  a  strip  will 
be  at  least  five  years.  Should  a  strip  fail  a  new  one  can  be 
hooked  on  and  connected  by  hooks  at  each  end  in  five  minutes  or 
less,  and  the  dirty  parts  removed,  cleaned  and  replaced  in  another 
five  minutes— all  this  without  removing  the  lamp,  at  a  cost  of  a 
few  cents.  One  cannot  help  contrasting  this  with  the  burnt-up 
solenoid  lamp,  which  must  go  back  to  the  repair  shop  for  a  month 
or  so  and  wait  its  turn  to  be  renovated— and  then  at  a  cost  of 
from  $5  to  $9. 

The  design  of  the  lamp  has  been  scientifically  laid  out,  thus 
allowing  the  lamp  to  be  operated  in  any  temperature.  It  is 
unaffected  by  any  atmospheric  variation  and  can  be  run  practi- 
cally under  any  condition  without  affecting  its  satisfactory  burn- 
ing. It  is  symmetrical  in  design  and  graceful  in  appearance. 
The  whole  of  the  mechanism  is  protected  by  perfectly  weather- 
proof case,  making  the  lamp  suitable  lor  indoor  or  outdoor  work- 
ing. The  internal  parts  are  all  interchangeable  and  are  con- 
structed and  protected  from  any  deteriorating  element. 

It  is  almost  self-suggestive  that  the  avoidance  of  coils  and 
dash-pot  would  bring  with  it  additional  advantages,  and  such  is 
really  the  case.    Mr.  Foster  finds  that  very  little  more  than  the 

internal  resistance  of  the  lamp  and  mechanism — about  2  ohms  

is  needed  on  direct  current.  Mr.  Foster  deals  with  high  voltage 
circuits  in  connecting  three  lamps  in  series,  and  he  finds  that, 
in  a  case  of  240  volts,  no  resistance  other  than  that  of  the 
thermo-expansive  strip  is  necessary.  The  current  was  5.5  amps, 
and  the  volts  across  the  carbon  points  totalled  216,  or  72  volts 
per  lamp.  Solid  carbons  were  used  and  there  was  no  unsteadi- 
ness. This  amounts  practically  to  getting  50  per  cent,  more 
light  for  the  same  consumption  of  power  as  compared  with  the 
usual  method.  Similar  results  were  obtained  on  a  London,  I-'ng., 
circuit  of  230  volts  continuous.  On  100  to  200  and  220  volt  cir- 
cuits, the  saving  is  from  io°/„  to  2.!;7o- 

Hut  it  is  on  alternating  current  circuits  that  the  lamps  appear 
to  the  best  advantage.  An  a.c.  lamp  being  adjusted  to  work 
off  a  transformer  the  current  is  2.25  amps,  at  220  volts,  periodi- 
city 50,  consumption  495  watts,  total  losses  in  transformer,  chok- 
ing coil  and  so  forth  58  watts.    The  transformer  is  of  a  three- 


way  compensator  design.  This  will  manipulate  two  other  simi- 
ar  lamps  and  when  the  three  lamps  are  switched  on  they  are 
burning  in  series,  each  of  the  three  sections  of  the  transformer 
being  a  shunt  across  one  lamp  in  the  usual  way.  The  power 
factor  of  the  lamp  itself  is  unity  and  the  choking  coil  absorbs  very 
little  power.  Foster  lamps  will  burn  with  non-inductive  resist- 
ance in  circuit  but  the  efficiency,  though  good,  is  not  as  high  as 
is  obtainable  by  the  introduction  of  inductance.  It  is.  however, 
anticipated  that  it  will  shortly  be  possible  to  abolish  the  choking 
coil,  when  the  power  factor  of  the  whole  circuit  will  be  practi- 
cally unity  on  an  alternating  current  circuit. 

As  these  Umps  work  three  in  series  on  220  volt  a.c,  it  is  to  be 
presumed  that  they  will  work  equally  well  on  circuits  of  higher 
vo'tage.  Perhaps  the  most  remarkable  characteristic  in  this 
lamp  is  its  apparent  indifference  to  circuit  conditions,  as  will  be 
shown  by  the  following  experiment.  A  lamp  adjusted  to  burn  on 
no  volt  continuous  circuit  and  connected  also  by  a  double  pole 
throw  over  switch  to  a  1 10  volt  alternating  circuit,  periodicity  60. 
This  lamp  is  switched  over  from  a  continuous  current  circuit  to 
an  a.c.  circuit  without  the  arc  bieaking.  Of  course  there  is  the 
usual  difference  in  the  light,  however,  but  at  first  it  is  difficult  to 
realize  that  any  change  has  actually  taken  place. 

The  makers  guarantee  an  increase  of  10  to  30  per  cent,  effec- 
tual watts  at  the  carbon  points  over  any  other  magnetically  con- 
trolled arc  lamp.  Consider  wha'  this  will  save  the  lighting  com- 
pany or  the  consumer.  The  higher  the  circuit  voltage  the  higher 
the  efficiency,  but  the  opposite  has  always  been  the  case  with 
other  makes  of  lamps.  The  Foster  also  has  the  advantage  in 
weight,  only  scaling  12^  lbs.  complete.  Its  over-all  length  is 
28  inches  and  it  is  adaptable  for  every  commercial  use.  The 
current  consumption  of  the  lamp  has  a  big  range  of  adjustment 
and  we  understand  that  the  makers  can  give  a  variation  from 
five  to  fifteen  amperes. 

The  Canadian  Foster  Arc  Lamps  Company,  of  41  Janes  Build- 
ing, Toronto,  are  handling  these  lamps,  also  the  special  flame 
carbon  for  advertising  purposes.  In  the  event  of  any  of  our 
readers  being  interested,  the  above  company  w  11  be  pleased  to 
render  any  assistance  on  points  that  may  not  be  clearly  defined 
or  mentioned  in  the  above  description. 


MOONLIGHT  SCHEDULE  FOR  SEPTEMBER. 


Date. 

Light. 

1 
1 

Date. 

Extinguish. 

No.  of 
Honrs. 

Si  p.  1 

7  00 

Sep.  1 

"  45 

4  45 

2 

7  00 

3 

0  30 

5  3" 

3 

7  00 

4 

I  1 0 

b   1 0 

4 

7  00 

5 

2  10 

7  10 

5 

6  so 

6 

3  '  0 

8  20 

6 

6  50 

7 

4  15 

9  25 

7 

6  50 

8 

4  45, 

9  55 

8 

6  50 

9 

4  45 

9  55 

9 

6  50 

10 

4  45 

9  55 

10 

6  50 

I  I 

4  45 

9  55 

1 1 

6  40 

1  2 

4  45 

10  05 

1 2 

6  40 

'3 

4  45 

10  05 

13 

6  40 

'4 

5  00 

10  20 

'4 

6  40 

i.S 

5  ou 

10  20 

'5 

6  40 

16 

5  '""o 

10  20 

16 

6  30 

'7 

5  00 

10  30 

'7 

10  30 

18 

5  00 

6  30 

18 

II  30 

"9 

5 

5  30 

20 

0  20 

20 

5  00 

4  40 

2 1 

1  20 

2  1 

5  00 

3  40 

22 

22 

5  00 

2  45 

3  10 

^3 

5  'o 

2  DO 

24 

No  Light 

24 

No  Light 

25 

26 

6  20 

26 

8  30 

2  10 

27 

6  -5 

27 

9  00 

2  45 

28 

6  '5 

28 

9  40 

3  25 

29 

6  '5 

29 

10  20 

4  05 

30 

6  IS 

3'' 

II  10 

4  55 

I'olal  18.S  05 


CORRECTION. 

Our  attention  has  been  called  lo  a  mis-statement  made  n  a 
paragraph  under  the  heading  of  "Sparks''  printed  on  page  12  of 
our  July  issue,  in  which  it  was  stated  that  Mr.  A.  R.  McDonald 
had  made  a  recent  purchase  which  gave  him  Ihe  control  of  all 
the  water  powers  in  Ihe  Ouebec  Oislricl.  This  is  entirely  in- 
correct, as  Mr.  McDonald  does  not  control  the  power  at  Mont- 
morency, Jacques  Cartier  or  Chaudiere  River. 
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LIST  OF  BRITISH  FIRMS  WANTING  CANADIAN 
AGENTS. 

Brooker  &  Goss,  Ltil.,  nifis.  Klectrical  Instruments,  Broad  St. 
House,  London,  E.C. 

The  Klectrical  &  Ordinance  AccessDries>  Co.,- Ltd.,  Birming- 
hani.  Electrical  Supplies. 

Rhodes  Klectrical  Mfg.  Co.,  Ltd.,  70  Bishopsgate  St.,  Lon- 
don, K.C. 

\V.  F.  Dixon      Co.,  Manchester,  Mfrs.  Raw  Hide  Silent  Gears. 

Veritys  Limited,  King  St.,  London,  W.  C.,  Electrical  Supplies. 

Johnson  &  Phillips,  Union  Court,  London,  E.C.,  Electrical 
Instruments,  Lamps  and  Supplies. 

N'alder  Bros.  &  Thompson,  Ltd.,  Queen  Street,  London,  E.C., 
Klectrical  Instruments. 

Improved  Kleciric  Glow  Lamp  Co.,  7,  Great  Newport  Street, 


Mr.  K.  L.  Aitken, 
Chief  Engineer  The  Electiical  Supervision  Society,  Toronto. 
[Mr.  Aitken  s  article  on  the  Niagara  Power  Development  appears  on  page 
162  of  this  issue.] 

St,  Martin's  Lane,  London,  W.C.,  mfrs.  of  Street  Lighting 
.Apparatus  and  Electrical  Supplies,  including  Arcand Incandescent 
Laftips. 

Everett,  Edgcumbe  &  Co.,  151  and  152  Great  Saffron  Hill, 
Holborn  Circus,  London,  E.C,  manufacturers  of  Electrical 
Measuring  Instruments  of  every  description. 

Davis  Electric  Lamp  Co.,  17,  Mojr  Street,  Cambridge  Circus, 
\V.  London,  Eng.,  manufacturers  of  Electric  Specialties  and 
Supplies,  including  Switches,  Switchboards,  Insulated  Tubes, 
etc. 

Xorihern  Electric  Wire  Co.,  Sedburgh  Mills,  Halifax,  Eng., 
makers  of  all  descriptions  of  Vulcanized  Flexible  Cords,  Electric 
Light  Wires  and  Cables. 

Zurich  Incandescence  Lamp  Co.,  47,  Victoria  Street,  West- 
minster, London,  S.W.,  manufacturers  of  British  Incandescent 
Electric  Lamps. 

Foxcroft  &  Duncan,  Queen's  Road,  Dalston,  London,  N.  E., 
manufacturers  of  a  full  line  of  Electrical  Recording  Instruments, 
Carbons,  Globes,  Telephones,  etc. 

W.  Clark  Fisher,  patentee  and  manufacturer,  specialist  in  Elec- 
trical Measuring  Instruments  of  Precision,  Potentiometers,  etc. 

The  London  Electrical  Fittings  Co.  Limited,  Hampstead  Road, 
London  N.  W.,  manufacturers  of  Artistic  Electric  Light  Fittings 
and  accessories. 

Johnson  &  Phillips,  Old  Charlton,  Kent,  Eng.,  mfrs.  of  Elec. 
trical  Plant  for  power  lighting  or  Traction. 

The  Reason  Manufacturing  Co.,  Limited,  Lewes  Road, 
Brighton,  Eng.,  mfrs.  of  Electroylytic  Meters. 

Canadian  firms  in  a  position  to  handle  successfully  the  goods 
of  any  of  the  above  British  exporters  should  communicate  with 
them  direct,  mentioning  the  Canadia.n  Electrical  News. 


Mr.  T.  O.  Crandall,  superintendent  of  waterworks  and  electric 
light,  Picton,  Ont.,  was  a  delegate  to  the  annual  encampment  of 
the  I.O.O.F.  held  in  Toronto  last  week. 


THE  ALCOCK  ELECTRIC  SHIPS  TELEGRAPH. 

An  invention  which  is  creating  considerable  interest  in  ship- 
ping circles,  and  likely  to  be  used  very  extensively  by  steamship 
owners,  is  the  Alcock  Patent  Electric  Ships  Telegraph.  This 
system  takes  the  place  of  that  in  vogue  at  present,  and  while  the 
signals  from  the  bridge  to  the  engine  room  are  sent  as  before  by 
simply  moving  a  lever  to  the  point  required,  the  work  is  done  by 
a  simple  electrical  mechanism,  and  the  action  of  the  engineer  in 
the  engine  room  is  registered  immediately  on  the  bridge  by 
means  of  an  apparatus  attached  to  the  propeller  shafting,  thus 
indicating  whether  the  speed  of  the  engines  has  been  increased 
or  decreased  in  accordance  with  the  navigating  officer's  signal. 
This  is  of  considerable  importance,  as  many  accidents  have  taken 
place  through  either  the  instructions  not  being  sent  along  correct- 
ly, or  through  carelessness  in  carrying  out  the  orders  from 
bridge. 

To  send  the  signal  to  the  engine  room  the  handle  of  the  bridge 
instrument  is  moved  to  the  required  order,  which  will  cause  the 
needle  on  the  engine  room  instrument  to  indicate  the  corres 
ponding  order,  and  at  the  same  time  sets  the  bell  ringing,  and  it 
will  continue  to  ring  until  the  lever  of  the  engine  room  instru- 
ment is  moved  to  correspond  with  its  needle,  and  this  has  the 
effect  of  setting  the  needle  on  the  bridge  instrument  to  corres- 
pond, thus  indicating  that  the  order  has  been  correctly  received. 
If  the  order  has  been  wrongly  carried  out,  the  needle  on  the 
bridge  instrument  will  show  what  has  been  done,  and  the  mis- 
take in  the  engine  room  may  be  at  once  corrected. 

The  bell  on  the  bridge  instrument  is  set  ringing  at  the  same 
time  that  the  order  is  signalled  at  the  engine  room,  and  only 
stops  when  ihe  reply  signal  comes  from  the  engine  room.  The 
fact  of  the  bell  having  stopped  ringing  is  no  indication  that  the 
message  has  been  correctly  received,  as  the  engine  room  lever 
might  be  placed  to  any  other  order,  and  still  stop  the  bell  ;  con- 
tinuous ringing  is  simply  to  enforce  the  engineer  to  reply  at  once, 
but  the  needle  on  the  dial  of  the  bridge  instrument  tells  what  has 
been  done.  In  practice  the  engine  room  instrument  is  fixed  on 
the  engine  staunchion  in  proximity  with  the  starting  gear,  so 
that  it  is  very  convenient  for  the  engineer  to  work,  and  those 
engineers  who  have  tested  the  instrument  at  sei  are  all  of  opin- 
ion that  it  has  a  great  advantage  over  the  mechanical  system,  as 
often  in  practice  the  signalling  is  much  more  rapid,  and  conse- 
quently enables  them  to  follow  the  captain's  orders  to  a  much 
better  advantage. 

The  battery  power  required  to  work  the  instrument  effectively 
should  be  say  a  9  cell  accumulator,  20-30  ampere  hours  capa- 
city, having  a  discharge  rate  of  2-3  amperes.  The  battery  should 
go  18  volts  approximately  when  newly  charged,  which  vvil- 
fall  to  16  volts  when  it  will  require  a  fresh  charge.     The  instru 


ments  will  work  on  as  low  as  10  volts,  but  it  is  always  better  to 
leave  a  margin,  and  should  be  worked  well  over  this. 

Several  steamers  have  been  recently  fitted  up  with  this  appa- 
ratus, and  the  machines  have  shown  to  such  advantage,  that  it  is 
likely  the  Alcock  system  will  be  installed  on  most  of  the  steamers 
in  the  United  Kingdom.  The  manufacturers  of  these  instru- 
ments are  Brooker  &  Goss,  Limited,  London,  Eng. 


Business  men  of  Moosomin  and  Areola,  N.W.T.,  are  consider- 
ing a  proposition  to  construct  an  electric  railway  to  con-iect  the 
C.  P.  R.  main  line  with  the  Estevan  and  Soo  lines  to  the  south. 
The  installation  of  telephone  systems  is  a  part  of  the  project. 
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SPARKS. 

The  Grand  Trunk  Railway  Company  have  installed  a  new 
generator  for  lighting^  their  yards  and  plant  at  Windsor,  Onl. 

A  storage  battery  plant  has  been  installed  in  connection  with 
the  electric  railway  at  Port  Arthur,  Ont.,  which  is  operated  by 
the  corporation. 

The  Canadian  Westinghouse  Company  have  been  awarded  a 
contract  for  the  supply  of  electrical  apparatus  required  by  the 
cily  of  Winnipeg. 

The  electors  of  Thamesville,  Ont.,  have  approved  ot  a  by-law 
to  raise  the  sum  of  $6,000  for  the  purchase  of  the  electric  light 
plant  now  owned  by  a  private  company. 

It  is  expected  that  as  soon  as  the  lighting  plant  of  Kingston, 
Out.,  is  municipalized,  the  citizens  will  be  asked  to  vote  about 
$100,000  to  increase  and  remodel  the  plant. 

The  Ford  Motor  Company  is  being  formed  at  Walkerville,  Ont. 
to  manufacture  automobiles.  The  promoter  is  Mr.  Gordon  Mc- 
Gregor and  the  proposed  capital  stock  $121;, 000. 

The  Light  Committee  of  the  Town  Council  of  Strathcona, 
N.W.T.,  have  reported  adversely  on  the  proposition  of  the  town 
of  Edmonton  to  supply  power  for  the  electric  plant  at  Strathcona. 

Engineer  Hamel  has  reported  to  the  Hull  Town  Council  that  it 
will  cost  $37,000  to  develop  the  water  power  which  the  town 
recently  acquired.  The  power  is  required  for  water-works  and 
lighting  purpose. 

The  Hamilton  Radial  and  Electric  Railway  Company,  of  which 
Mr.  William  C.  Hawkins  is  general  manager,  have  commenced 
the  construction  of  an  electric  railway  from  Burlington  to  the 
town  of  Oakville,  a  distance  of  ten  and  one-half  miles. 

The  Bell  Telephone  Company's  franchise  in  the  city  of  King- 


ston, Ont.,  expired  a  short  time  ago  and  has  not  yet  been  re- 
newed. Under  a  new  offer  the  company  agrees  to  erect  a 
modern  exchange,  and  it  is  probable  that  the  proposilion  will 
be  accepted. 

Mr.  J.  W.  Baker  has  been  appointed  mamger  of-  C.  P.  R. 
Telegraphs  at  Winnipeg,  succeeding  Mr.  John  Tait,  recently  pro- 
moted to  the  position  of  assistant  to  General  Superintendent 
Jenkins.  Mr.  Baker  has  been  in  the  service  for  some  years, 
latterly  as  wire  superintendent,  and,  possesses  wido  expert 
knowledge. 

Incorporation  has  been  obtained  by  the  Hawkesbury  Electric 
Light  &  Power  Company,  Limited,  with  a  capital  stock  of  $100, 
000  and  head  quarters  at  H  iwkesbury,  Ont.  The  purpose  of  the 
company  is  to  acquire  water  power  and  to  develop  electricity. 
The  incorporators  are  Thomas  Ross,  James  Ross,  John  W.  Ross, 
Marry  Ross  and  Georgina  Waddel. 

The  Chicago  Telephone  Supply  Company  have  offered  to  in- 
stall a  complete  telephone  system  in  'he  city  of  Brantford,  Ont., 
for  $37,500,  the  system  to  include  five  hundred  phones,  with  an 
ultimate  capacity  of  one  thousand,  and  the  entire  plant  to  be  of 
the  best  construction,  including  an  underground  system  in  the 
business  portion  of  the  city.  It  is  understood  that  there  is  strong 
feehng  in  favor  of  accepting  the  proposition. 

The  additions  and  improvements  to  the  St.  John  Street  Rail- 
way Company's  plant  which  have  been  under  way  for  some  time 
are  now  practically  completed.  The  Laurie  Engine  Company,  of 
Montreal,  installed  a  horizontal  cross  compound  automatic 
condensing  Corliss  engine  capable  of  producing  1,500  horse 
power,  and  the  Canadian  General  Electric  Company  installed  a 
650  kilowatt  direct-connected  generator.  The  old  plant  has 
been  retained  as  an  auxiliary. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  wheie  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  a  11 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  The 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  lU 
the  ^hJrlest  possible  time.  Telephone  Main  3149. 

The  RICHMONDT  CONDUIT  &  MFG.  CO.,  Limited 

Sole  Manufacturers  of 

RlGDmondl  El66tro-6alvaniZ6d  and  Navalile 
Gondull  Tublno  and  FiUinys 

For  Absolute  Safety  in  Interior  Wiring. 


Factory  and  Office  :  15,  17  and  19  Jrirvis  St.,  Toronto,  Canadj 


GlarKson  School  ot  Technoloou 

Courses  leading  to  degrees  of  Bachelor  of  Science  in  Chemic 
al,  Civil,  Eectrical  and  Mechanical  Engineering,  comprising 
four  years  of  thorough  training  and  resident  college  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.  Healthful  climate.  Tuition  and  living  ex 
penses  moderate. 

WM.  S.  ALDRICH,  Director 
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NEW  TELEPHONE  LINE 


A  new  copper  metallic  line  has  jtist  been 
completed  from  Simcoe  to  Port  Rowan.  The 
towns  listed  below  can  now  be  reached  from 
Toronto  at  the  followin^f  rates  : 


Port  Rowan 
St.  Williams 
Vittoria 


50c. 
50c. 
40c. 


i 

I 


flinerican  Circular 

Loom  Goiiipanij's 


fltim  CONDUIT 


ReOIRIEDEO 

MONTREAL  ELECTRIC  COMPANY,  AGENTS. 

The  ORIC.INAI.  and  only  c;i;ni'INE  "Circular  Loom."  Mas  been  in  the  market  for  twelve  years,  and  handled  by  us  for 
over  nine  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  [-"or  price  lists,  discounts 
and  full  information,  address 

Morvlreal  Electric  CompaLi\y,  ''"tJ^.""'  Montreal 

Instant  shipment  made.  Large  stock  of  all  sizes  always  on  hand. 

I 
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The  Town  t'oimcil  of  Almonte,  Out.,  liave  decided  to  make 
important  improvement  to  llie  electric  lighl  plant. 

The  Board  of  Control  of  the  city  of  Toronto  are  asking  (or 
tenders  tor  the  privilege  of  installing  and  operating  a  telephone 
system  within  the  city  limits.  Tenders  are  to  be  submitted  by 
October  1. 

The  Robb  Kngineei  ing  Company,  of  Amherst,  N.S.,  have  se- 
cured the  contract  to  supply  two  Robb-Mumford  boilers  of  125 
h.  p.  each  and  one  tandem  compound  condensing  engine  of  150 
li.  p.,  with  condenser  and  feed  water  heater,  for  the  electric  light 
and  waterworks  plant  now  under  construction  at  Moose  Jaw, 
N.  \V.  T. 

The  Grand  Falls  Water  Power  Company  have  paid  into  the 
New  Brunswick  treasury  $10,000  on  account  of  the  deposit  re- 
i|uired  from  the  company  by  the  Government  as  a  guarantee 
that  the  proposed  development  of  the  water  power  at  Grand 
Falls,  N.B.,  will  be  proceeded  with.  The  establishment  of  works 
by  the  Electric  Manganese  Company  at  Grand  Falls  is  to 
follow. 

The  ratepayers  of  I'reston,  Ont.,  have  voted  in  favor  of  muni- 
cipal ownership  of  the  electric  lighting  plants.  The  Council  have 
been  authorized  to  raise  $8,500  to  purchase  the  existing  incan- 
descent plant  owned  by  Mr.  Shearer  and  the  arc  plant  owned  by 
Mp.  Fenwick.  Both  plants  will  be  moved  to  a  central  power 
honse  to  be  built  this  fall  and  thoroughly  modernized. 


The  Grand  X'alley  Company  have  decided  to  erect  a  new 
power  house  for  their  radial  electric  railway  running  from  Gait  to 
St.  George,  Ont.  The  site  chosen  is  on  the  line  between  Paris 
and  Blue  Like  about  two  miles  from  Preston.  The  building,  for 
which  P.  D.  Secord  &  Company  have  secured  the  contract,  will 
be  71  X  47  feet.  ^ 

Electric  power  consumers  in  Orillia,  One,  are  again  obtaining 
a  supply  of  current,  after  being  shut  off  for  three  months,  owing 
to  the  breaking  of  the  power  dam.  The  power  now  supplied  is 
generated  with  steam  by  an  auxiliary  plant  at  the  pumping 
station  and  gixes  a  ten  hour  service  of  350  horse  power.  At 
night  the  plant  is  operated  for  lighting  only.  Owing  to  additional 
expense  in  generating  electricity  by  steam,  the  Council  have 
raised  the  price  for  lighting  from  twenty  cents  to  twenty-five 
cents  net  per  16  c.  p.  lamp  for  residences.  The  price  of  power 
has  been  almost  doubled. 

Mr.  James  Kemp,  general  manager  of  C.P.R.  Telegraphs, 
states  that  the  company  will  construct  two  thousand  miles  of 
new  wire  this  year.  In  the  eastern  division  the  lines  are  being 
reconstructed  all  the  way  from  Lake  Superior  to  Quebec.  In  the 
west  a  large  amount  of  new  line  has  been  built.  Between  Lag- 
gan  aud  Lake  Superior  alone,  in  order  to  meet  the  development 
in  that  district,  over  six  hundred  miles  have  been  built  since  the 
first  of  the  year,  and  a  new  copper  wire  has  been  strung  between 
Winnipeg  and  Regina.  Among'  the  new  lines  in  British  Colum- 
bia is  one  sixty-five  miles  in  length  from  Vernon  to  Kelowna. 


U'ANTHD  — loor  154  Amp.  series  Arc  Lamps 
new  or  second  haud.  K.  C.  Mcl,e  ly,  Wat-^ 
ford.  Out. 


THE  ROSSENDflLE 
5ELT1NG  GOMEflNY 

Op  Manchester,  England. 


Sole  Makers  and  Patentees  of  the  celebrated 

M.A  Y.  Solid  Woven,  Anti- 
Frietion   Edged  Belting. 

Sole  Agents  for  Canada  for  the 

JACKSON  PATENT  BELT FASTENZRS 

The  only  British  firm  having 
a  Branch  in  the  Dominion  in 
direct  connection  with  the 
manufactory.     :    :    :    :    :  : 

59-63  Front  Street  E.,  TORONTO 


THE,  GRUATILST 

responsibility  resting  upon  our  manu- 
facturers and  power  users  in  Canada  is 
that  in  connection  with  their  Steam 
Plants.  The  Boiler  Room  is  the  place 
where  precaution  is  taken. 
The  largest  Steam  Users  regard  the 
assistance  of  a  responsible  Company  a 
necessity  in  order  to  provide  protection 
and  to  insure  a  safe  and  economical 
maintenance  of  their   Steam  Plants. 

TheCanadian  Casualty 
<5  Boiler  Insurance  Co. 

22  Adelaide  Street  E.,  TORONTO 

are  specialists  in  Boiler  Inspection. 
Consulting  Engineers.  We  can  save 
you  money.   Write  us. 

TELEPHONE   MAIN  4091 

A.  G.  C.  DINNICK,  Managing  Director 


INTERNATIONAL  BOILER  COMPOUND. 

Removes  and  prevents  scale  formation  in  Boilers. 
Increases  capacity  of  Boiler  and  saves  fuel  fiid  repairs. 

THE  BEST  COMPOUND  IN  USE. 

For  particulars  address  : 

InternationaLl  Boiler  Compound  Co., 

47  Ma.rket  St.,  Chica^go. 

Agent  ;  Taylor  &  Bethell,  Montreal,  Que. 


General  Agent 
in  Canada  for 
Whitney  Elec- 
tric Instru- 
ment  Co 


SHERBROOKE,  QUE. 


TELEPHONES 


We  m  'anuf  ctwe  TELEPHONES  for  all  kinds  of  saivice; 
Central,  Exchange,  Factory,  Waiehouse,  etc  Our 

DESK  telephom: 

as  illus'ratel  is  a  handsome  inbtiument,  perfect  in 
consti action  and  design,  with  no  exposed  contuc's  or 
uiiies,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Box  448 


HALIFAX,  N.  S. 
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SPECIFY 


TRADE 


INJECTORS 


FOR  SALE 


i  1 80  k.w.  Stanley  Light- 
ing Machine  with  Trans- 
formers. 

At  present  in  use  in  our 
station.  To  be  replaced  by  a 
larger  machine.  A  complete 
equipment  for  a  small  town. 

Peterboro  Light  &  Power 
'         Co.,  Limited 


CHASE-SHAWMUT  COMPANY 


NEWBURYPORT.  MASS. 


MANUFACTURER 
OF  


dectrical  Specialties 

RELIABLE    .     DURABLE        EFFICIENT  ECONOMICAL 


''Shaivmut"  Tested  Fuse  Wire  and  Links 
"Shauumut"  Inclosed  Indicating  Fuses 
"6'haujmut"  Jjnction  and  Outlet  Boxes 
"Shawmut"  flexible  Rail  Bonds 
"Shawmut"  and  "Monadnnck"  Switches 
"Chase"    Nipples    and   Flexible  Conduit 
Couplings 


^'Boston"  Cable  Hangers 
"Cushing"  Theatie  Switchboards 
"Cushing"  Stage  Lighting  Appliances 
Switchboards  and  Panel  Boards 
Electrical  Repairing  ^ 


LIUI6  Giani 
DouDie  TurDine 

HORIZONTAL  AND  VERTICAL. 

Made  in  44  sizes,  from  4  inches  to  60 
inches  diameter,  in  either  iron  scroll  case 
(see  cut)  or  in  flume  case. 

Complete  stock  of  turbines  on  hand  lo 
insure  prompt  shipment. 

Machine  dressed  gearing  a  specialty. 

Turbine  catalogue  ar  gear  list  mailea 
on  application. 

Correspondence  solicited. 

J.  G.  WILSON  &  GO. 

Glenora,  Ont. 


SADLER  HAWORTH 


TAN  NEBS  AND 
MANUFACTUUES  OF 


Oak  Leabmer  Belting 

Try  our  "CROWN  BRAND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 


Cor.  William  and  Seigneurs  Streets,  MONTREAL. 


9  Jordan  Street,  TORONTO 


Fire  Clay  Products 

THE  GLENYARDS  FIRE  GLAY  GO. 

BONNYBRIDGE,  SCOTLAND. 

Cablegrams  :  Glervyards,  Bonnybrldge.  ^•  V  Codes  vised,  A.B.C  and  Glenyards. 

Manufacturers  of  all  kinds  of  Fire  ClaLy  Goods,  Ga-nister  arvd  Silica  Goods,  for 
Iron  and  Steel  Works  a^nd  Gas  Works,  inclviding  Boiler  Seo^ting  Blocks 
aLnd  Covers  of  a-ll  sizes.    Ground  Firo  Clay,  Ganister  and  Silicat  o"packages 
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The  H.ithursi  1  >V  1'owim  Company  propose  to  develop  a 
waier  |>o\ver  on  the  Tatajfoiiche  river  near  HathursI,  N.B.,  for 
the  proiluclion  of  elecirieily.  J.  P.  Lajjere  and  P.  J.  Venot  are 
intereNied  in  the  company. 

Mr.  Frederic  Nicholls,  general  manager  of  the  Canadian 
General  Kleciric  Company,  and  Messrs.  E.  R.  Wood  and  D.  E. 
ThoiKvon,  K  C,  are  ri>poited  to  li.ive  secured  a  controlling  inter- 


est in  the  Niagara  Fa'ls  Gas  &  Electric  Light  Company,  which 
owns  valuable  franchises  for  gas  and  electric  lighting  in  Niagara 
Falls,  N.Y.,  and  other  municipalities  along  the  east  side  of  the 
river  to  L^Salle,  near  Buffalo.  The  company  has  been  reorgan- 
ized with  Mr.  Nicholls  as  vice-president  and  treasurer  and 
Messrs.  Wood  and  Thomson  on  the  board  of  directors.  It  is 
their  intention  lo  fully  exploit  these  franchises,  although  it  is  not 
yet  announced  whether  it  is  the  intention  to  develop  power  or  to 
obtain  their  current  supply  from  the  existing  plants. 


THOS.  SONNE,  Sr., 


ESTABLISHED 
1866 


,  DYNAMO  COVERS,  Tents  and  Tarpaulins 
MANUFACTi  Ri  R    j  si^BS,  Oil  Sliln  Clothiug  ttud  Canvas 

■  •  ■         I    Cover  Ropes,  Twines,  &c, 

193  Commissioners  Street, 
Price  List  on  Application.  IVI0NTR,EAL 


FOR  SALE 

One  iSo  k  w.  1100  or  jjoo  volt  two-phase  16000 
alterinition  S  K.C.  lodiiclor  type  C.enerator.  coip- 
plt  te  will!  marble  switchboard,  station  iiistr\<- 
meiils  and  4  pole  exciter;  apparatus  good  as 
new 

Two  "O  k  w.  1 100  volt  loooo  alternation  sinifle- 
phasc  Canadian  Central  Alternators,  with  ex- 
citers; in  Rood  working  order.  Apply  Box  99 
Ki  KCTRiCAi   News.  Toronto,  Ont. 


MANGANESE 

Anti-Friction  Metal 

Cannot  be  surpassed  as  Babbitt 
Metal.     Every  ounce  guaranteed. 

Syra-cvise  Smelting 
Works 

Montreal  New  York  Seattle 


ESTABLISHED  1849. 
Charles  F.  C^lark,     Charles  I,.  Beckwith, 
President.  Secretary. 

BRADSTREET'S 

Capital  and  Surlpus,  $1,500,000. 
OMees  Throughout  the  ClvUixed 
World. 

Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  Citv.U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infoi- 
maiion  that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
Credit.  Us  business  may  be  defined  as  of  the  meichants, 
Ly  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared, and  no  reasonable  expense  considered  too^reat, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
6nancial,  judiciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  or 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 

Offiecs  IN  Canada:  Halifax  N.S.  Hamilton,  Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec 
Que.;  St.  John,  N.  B.  Toronto,  Ont.  Vancouver, 
B.C.;    Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto. 


21  Bleuru,     ^-  ^-  ^^bruh 
MONTREAL.    ^-  villebs 


MOTORS  DYNAMOS 
Bi-polar  Power 
Multipolar  Lighting 
Direct  Connected  Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Spbjcial  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON  Eiracm  Mmm\  go. 


Wauerly  Park,  NEWARK,  N.J..  US  A. 

New  York  Offiice  :  74  Cortlandt  Street. 

Berlin  :  Europearj  Weston  Electrical  Instrument  Co.,  Ritterstrasse  N  j.  88. 
London  :  Elliott  Bros.,  Century  Works,  Lewisham. 

Paris,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 


WESTON  STANDARD  PORTABLE 
Direct- Reading- 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


„   ^  ,,    „  Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 

Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter— for  bridge  Work.  of  extreme  accuracy  and  lowest  consumption  of  energy. 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY 


13he     V     "V»  V 


SAMSON  TURBINE 


Contains  all  the  valuable  features  and  excellencies  of  the 
old  reliable  Leffei. 

The  double  wheel  feature  has  been  retained,  as  this  combin- 
ation has  shown  its  superiority  in  strength  and  durability  of  runner. 

The  easily  operated,  balanced  gates  are  also  preserved. 

To  these  qualities  have  been  added  the  double  diameter  feature, 
the  outward  discharge  element,  and  a  number  of  other  important 
improvements. 

Over  one  million  horse  power  in  use. 

The  Wm.  Hamilton  Mfg.  Co.,  Limited 

Peterborovigh,  Ont. 
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 CHARLES  BRANDEIS  

A.  M.  Can.  Soc.  C.  E.,  A.  M.  Araer.  Inst  E.  E. 
Mem.  Amer.  Electro-Chemical  Soc,  Etc. 

CONSULTING  ENGINEER 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  l,ight.  Power  and  Kailroad 
Plants,  Specifications,  Reports.  Switchboard 
Designs,  Complete  Factory  Installations  Elec- 
tric Equipment  of  Mines  and  Electro-Chemical 
Plants 

l,ong  Distance  Telephone  Main  32-6. 
Cable  Address  ;  Brandeis-Montreal. 

W.  U.  Code,  Univ-Edition. 
Wverpool  &  London  MONTRFAI 
&  Globe  Building.  1V1U1\  1  KCAl^ 

The  Electrical 
Supervision  Society 
K.  L  AITKEN,  CHIEF  ENGINEER 

SUPERVISING  and  CONSDLTING 


164  Bay  Street 


TORONTO,  ONT. 


J  NO.  S.  FIELDING,  C.  E. 


20  King  Street  Bast 


TORONTO 


WALLACE  C.  JOHNSON 

Mam.  Am.  Soc.  C.E.     Mem.  Am.  Soc.  M  E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

1724  Notre  Dame  Street,  MONTREAL,  P.  Q  , 

and  NIAGARA  FALLS,  N.Y. 

rTsTkelsch 

Consulting  Engineer 

Long  Distance  'Phone  Office  and  Residence. 

Cable  .address  "Kelsch" 

38  Victoria  Square,  Montreal 

Late  General  Superintendent  and  Engineer  of  the 
Lachine  Rapids  Hydraulic  &  Land  Co. .  Ltd. 

Mem.  Am.  Inst.  E  E.  Mem.  Can.  .So.  C.  E- 

Design  and  Construction  of  Transmissions. 
Lighting  and  Power  Plants  of  every  description. 
Underground  Systems,  Conduits,  Estimates,  Re- 
ports and  Arbitrations.  70  years  practical  exper- 
ience. 

Roderick  «J.  P£i,]:»ke 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  E.K. 

CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  Lighting  Systems. 
Long  Distance  I'ower  Tran.smis«ions. 
Reports— Tests— Valuating. 

53-53  Janes  Building    -    TORONTO,  CAN. 

Cable  Address  "Rodparke"  (W.  U.  Code.) 
Long  Distance  Telephones — Office  and  Residence 


ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missiotls.     Electric  Railways,  Lighting 
and   Power  Sy.stems. 
Arbitrations,   Reports,  Etc., 


ST.  FRANCOIi  XvVIBR  ST. 


MONTREAL 


Please  miMilion  this  p.ipor  when  lorre 
.spondinjj  with  advertisers. 


T.  T.  SIMPSON 

A.  M.  Amer.  Inst  Iv 

Consviltirvg  Engineer 

Long  Distance  Phone  Ottawa  1.^88. 

Design  and  Construction  of  Lighting, 
and  Power  Plants  of  every  desc-iption 
Long  Distance  Power  Transmission.  Re- 
ports, Kstiniates,   Tests,  Spccific.itions. 


OTTftWft, 

55  Sparks  St 


DESGHENtS. 

QUE 


Edward  B.  Merrill 
Electrical  &  Mechanical 

Engineer 
16  Kino  St.  W.  Toronto 


TENDERS  WANTED 


1 


A  V'eekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium  for  advertise- 
ments for   '  Tenders. 


;CANADFAN  CdNTRACtRECORDl 

V  TORONTO.-       -  E 


THOMAS' 

HIGH   GRADE  PORCELAIN  FOR  ELECTRICAL  PURPOSES 

IN'CLUDING 

HIGH  VOLTAGE  INSULATORS  (Zace) 

Special  Designs,  Insulator  Cleats  and  Tubes. 

The  R.  THOMAS  &  SONS  CO. 


Main  Office: 
East  Liverpool,  Ohio 


East  Liverpool,  Ohio 


Factories 


Sales  office: 

39-41  CORTLANDT  STREET,  Nf.W  YORK 

Lisbon,  Ohio 


ISOLATED 
PLANTS 

Combined  Lighting 
and  SteoLm  HeaLting. 


J  w.  J.  oiearu 
k  GO. 

ELEGTRICAL  ENGINEERS 
AND  CONTRACTORS. 

748  Craig  Street, 

MONTREAL 


ALUMINUM 

ELECTRICAL  CONDUCTORS 


FOR 


RAILWAY  FEEDERS  and 
TRANSMISSION  LINES,. 

INGOTS,    SHEETS,   WIRE,   TUBING,  CASTINGS 

Prices  with  full  information  on  application. 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 


ENGINEP:RS  who  follow  the 
I'oiislant  ilevelopment  in  Cir- 
cuit Breaker  practice  will 
remember  lliat  there  i^  not  on  the 
market  to-day  a  siii>jle  iiiiportani 
Ivpe  of  Ciritiit  Breaker  v\  Im  h  did 
not  originate  with  the  Culler  Co. 
W<!  are  .s|>eci.Tlisl-.  in  this  line  and 
wiuild  be  j.;la>l  to  give  inform  ilion 
ami  quote  pi  ices. 


THE  CUTTER  GO. 

Philadelphia,  U.  S.  A. 

Circuit  Hieakei  KuKincers  and 
So  e  Agents  for 

KEYSTONE  MEASURING 
INSTRUMENTS 


\\  I. 
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Tlie  Now  Brunswick  Teloplione  Conip.uiy  are  buiUiiiif^  a  new 
exchange  at  St.  Stephen,  \.H. 

The  Hall)  Consolidated  Telephone  Company,  Bath,  N.B.,  are 
exiendin^i  their  line  by  the  construi'tion  of  foi  ty  miles  ot  new  wire 
from  Kilfoyle  Settlement  to  the  border  of  Northumberland  County. 

Some  of  the  vast  amount  of  latent  power  in  the  vicinity  of 
Winnipeg,  Man.,  is  tu  be  utilized,  for  which  purpose  the  Mani- 


toba Water  Power  Electric  il  Company  has  been  org-anized, 
with  a  capital  of  $5,000,000.  The  officers  of  the  company  are: 
President,  Hon.  H.  J.  Macdonald  ;  vice-present,  Sir  Daniel 
McMillan,  Lieut-Governor  of  Manitoba  ;  secretary-treasurer,  R. 
P.  Roblin,  Premier  of  Manitoba.  The  proposed  point  of  devel- 
opmodt  is  Silver  l''alls,  one  of  the  bast  cascades  on  on  the  Win- 
nipeg river.  The  company  expsct  to  be  in  a  position  to  deliver 
power  in  Winnipeg  within  eighteen  months. 


METALLIC  SEAMLESS  TUBE  GO  

BIRMINGHAM         -         -  ENGLAND 

 -Mmiufacmrers  of  the  

'^Metallic"  Steel  Conduit  System  for  Interior  Wiring 

^•    V*    ^»    -A-I-iSO  V 

Cold  Drawn  Seamless  Steel  Tubes,  for  Boilers,  Cycles,  etc.,  etc. 

Diploma  and  MpMal  Awarded  "World's  Fair"  Chicaqo,  1893. 


THE  1905  EDITION 

STANDARD  WIRING 

FOR  EllECTRIC  UIGMT  AND  POWER 
ADOPTED 

By  the  Fire  Underwriters  of  the   United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  wijl  prevent  disputes. 

Flexible  Leather  Cover.  Pocket  Size,  Retail  Price  -  -  $1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 


Internal  Furnace  Saves  Ten  Per  Gem. 


An  externally  fired  boiler  wastes  fuel  because  of  the 
radiation  of  heat  from  the  outside  of  the  brickwork  and 
the  leakage  of  cold  air  above  the  fire,  which  causes 
a  double  loss  by  heati.ig  the  excess  of  air  and  by  pro- 
ducing imperfect  combustion. 

In  a  Robb-Mumford  internally  fired  boiler  the  heat 
is  transmitted  directly  to  the  water,  and  air  cannot 
get  into  the  furnace  except  through  the  regular  drafts. 
This  makes  a  saving  of  at  least  ten  per  cent. 


Robb   Engineering    Co.,  Limited 


AMHERST,  N.S. 


Ar-TTv-rc  fWM.  McK\Y,  320  Ossington  Avenue,  Toronto  ;  WATSON  JACK  &  COMPANY,  Bell  Telephone 
AGENTS     I  Bldg.,  Montreal  ;  j.  F.  I'ORTKR,  355  Carlton  Street.  Winnipejr. 
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THE  OTIS 

TDBEAR  FEED  WATER  HEATER 


Oil  Separator  and  Purifier 


is  not  an  experiment  but  a  tried  and  tested 
appliance  that  the  makers  are  not  afraid  to 


EXHAUST  I  INLET   EXHAUST  T  OUTLET 


GUARANTEE 

To  heat  the  feed  water  to  the  boiling  point 
(210  or  212  degrees)  with  the  exhaust  steam 
without  causing  any  back  pressure,  also  to  ex- 
tract the  oil  from  the  exhaust,  so  that  the  ex- 
haust steam  after  being  passed  through  the 
heater  can  be  used  for  heating  purposes,  and 
the  water  of  condensation  for  the  heating  sys- 
tem be  returned  to  the  boiler  without  the  addi- 
tional expense  of  an  eliminator. 


We  are  so  sure  of  the  OTIS  that  we 
agree  to  pay  all  cost  of  a  trial — freight,  cartage, 
piping,  etc.,  if  it  fails  to  do  all  we  claim  for  it. 

Catalogue  and  Prices  at  Your  Service. 


The  Stewart  Heater  Co. 


300  Eacst  DelevaLii  Ave.. 

BUFFALO.  N.  Y. 
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SPARKS.  The  Bertram  Brake  Company,  Limited,  has  been  incorporated, 

Tlie  CaiKulian  Ti-lephone  L'ompaiiy  hold  their  eig-htli  annual  with  a  capital  of  $40,000,  to  manufacture  brakes  for  street  cars, 

meeiing  at  Sawyerville  Que.,  last  month.    The  company  operate  ^''"^  head  office  of  the  company  is  in  Toronto,  the  directors  being 

in  the  counties  of  Compton  and  Lake  Megantic.    Mr.  G.  G.  Messrs.  C.  J.  Leonard,  Goodwin  Gibson,  Charles  Heath,  Fred- 

Murd  is  president  and  A.  Adam  vice-president.  dick  Pole  and  C.  S.  Robertson. 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 

SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

134  UPPER  THAMES  ST., 
LONDON,  ENG. 


Mii^iiet  l-'orgiiigs.  Slabs,  liars 
in  ttie  KourIi  and  Machined. 


TURNER  BROS., 


ESTABLISHED  1870. 


Telegraphic  Address,  'Sheetiron',  1,ondon. 
lyieber's  Code  ustd. 

MILD  STEEL  CASTINGS  FOR  MAGNETS 

MAGNET  STEEL  FOR  PERMANENT  MAGNETS.  BRIGHT  CHAKCOAL   IRON  RODS 

Solfi  ReprGsenratives  for  Canada  -  Peacock  Brothers,  Canada  Lite  Buildings,  Montreal. 


Plain  and  Slotted 
Discs. 


=  Electrical  Noveltles= 

ARE  YOU  INTER^ESTED? 

If  so,  send  for  our  No.  20  Novelty  Catalogue  just  issued. 

Mailed  to  any  address  on  receipt  of  post  card. 

We  want  bright  agents  in  every  place.     Big  commissions. 

Write  to-day. 

H6e  Sawyer  Electric  Compa^ny 

10,  12  and  14  BEAVER  HALL  HILL,  MONTREAL. 


THE  McEWEN  "'""^''EF,? 


Sizes 
Ready  for 
Immediate 
Shipment 


AUTOMATIC 


In  Single  and  Compound  Units. 

NO  BE.TTBR  HIGfi  SP&BD  BNGINB  BUILT 


U/ATER06iS.  BRANTFORD,  CANADA 
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The 


Westinghouse 

Integrating  Wattmeter 


The  Original 

and  leader  which  others  have  followed. 

The  Standard 

by  which  others  are  judjjed. 


Type  A  Wattmeter, 
with  Metal  Case. 


Type  A  Wattmeter, 
Single  Phase-Three  Wire 


Master  Wattmeter. 


Type  A  Wattmeter, 
Polyphase. 


Type  A  Wattmeter, 
with  glass  case. 

The  Type  A 

embodies  all  the  well-known  Westinghouse  features. 

t 

Canadian  Westinghouse  Co.,  Limited 

Generatl  Offices  and  Works,  HoLmilton,  Onta.rio 

For  PBLrlfcvjlars  Address  Nearest  Office 
Lawlor  BIdg.,  King  a.nd  Yonge  Streets,  Liverpool  S.  London  &  Globe  Bldg. 

Toronto  Montreal 

Hamilton 

633  Hfystings  Street  134  GroLnville  Street 

Vancouver  HaLlifa^x 
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SOLE 


AGENTS 


f^CTORERS  0/ 


Milde  MicrDphDP.p 

The  bi?Bt  TRANBMMTER 

QUEBEC  AGENTS 

ror  the 


isriimi  syfi'iJiS. 


arara. 


SwitGD-Boards  and  flnnunciators 


f 


FIRE  ALARM  APPARATUS  and  : 

TELEGRAPH  INSTRUMENTS  ^ 

  0) 


'Nessphones,'  Montrea 

732  Dopehestep  St. 
MONTRBflL 

Telephone  Main  1100. 


El  ectrical  Supplies  of  all  kinds. 


Montreal 


MANGANE3E  t^l't^l 

FItfor  Spar,  Withcritc, 
Granulated  Battery  Sal 

Ammoniac  are^'fered^by 

OTTO  MINNER  &  CO., 

Arnstadt.  Germany. 


 Bought  and  Sold  

LARGE  STOCK  ALWAYS  ON  HAND 

The  delay  and  expense  incidental  to  buying  in  the  Cedar  Districts  can  be 
avoided  by  sending  your  Inspector  to  Hamilton  for  Assorted  Car  Loads. 

Cor.  Main  and  Catherine  Streets.  %^  WOODMAN  BROTHERS 

Telephone  1294-  HAMILTON,  ONT. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY.  Limited,  TORONTO 


The  Workman's  Friend-A  Reliable  Belt 


OUR  "EXTRA"  BRAND 


-'."ivj;.  {  «  J.  G.  MgL/vren  belting  go.  1 


TORONTO 
VANCOUVER 


THE  ELECTRICAL  CONSTRUCTION 


Company  of  Canada,  Limited. 

33-40  OoDdas  Street,  London,  Can.— Phone  1103. 
Perfection 
Type 


DYNAMOS 
MOTOR.S 


Multipolar 

Bipolar,  Direct 
Connected  or  Belted. 
High  efficiency.    Designed  for  any  required  speed  or  voyage* 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 

Estimates  cheerfully  given.    Descriptive  matter  furnished  on 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa 

tion  and  public  works. 
The    recognized   medium  for  auvertise 
ments  tor  Tenders. 


CANADIAN 


Electrical  News 

AND  EnQINEERINQ  JOURNAL 


FOURTEENTH  YEAR. 
No.  9. 


TORONTO,  MONTREAL  AND  WINNIPEG,  SEPTEMBER,  1904 


PRICE  10  CENTS 
$1.00  Per  Year. 


THE  DIRECT  CURRENT 


THE 


OF 


UNITED 
ELECTRIC 

....GO. 

Are  in  everu  Respect  fll 

ventilated  and  thoroug^hly  laminated 
Armature  and  magnet  cores.  Built  by 
day  labor,  tested  to  hig-hest  standards, 
absolutely  guaranteed,  YOU  CAN  NOT 
LOSE  IF  YOU  BUY  AT 

134  King  St.W.,TORONTO 


PUMPING  MACHINERY 


For  Boiler  Feeding,  Mirves»  Hydraculic  Elevators,  Hydraulic  Presses 
a^nd  all  duties  requiring  the  delivery  of  liqviids  under  heavy  pressvire 

Waterworks  Supplies  of  every  description 
Boilers,  Tanks,  Water  Towers  dLnd  all 
kinds  of  R.iveted  Steel  PloLte  Work  ^  ^ 

Sends  for  our  Pumping  Machinery  Catalogue. 

CANADA  FOUNDRY  COMPANY,  limited 

Head  Office  and  Works :  TORONTO,  ONT. 

District  Offices  : 


II. 
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ThB  FIRSTBROOK  BOX  CO.,  Limited 


Kiny  St,  l-:<tst. 


TO  a  OA  TO 


TOPPIN©, 


MANl'PACTUKKRS  OF 

ilDE-BUOCKS 

AND  CROeS-AKMS 


WRITE  KOK  P.\KTICl'l,AKS. 


TRADE,  WITH  ENGLAND 

Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  166  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(•Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 


I.ong  Distance  Telephone  Main  4118 

VoltSL  Electric 
R^epair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Reconstructed 

86  Adelaide  Street  West, 
TORONTO 

D.  MCGREGOR  JOHNSTON,  Proprietor. 


The  Local 
Hardware  Man 

Is  one  of  the  first  to  know  of 
contemplated  building  oper- 
ations. His  favor,  his  "O.K." 
is  worth  having.  Talk  up 
your  goods  to  him  through 

HARDWARE  AND  METAL 

Goes  everywhere  in 
Canada  weekly.  .  . 

THE  MacLEAN  PUBLISHING  CO 
LIMITED 


Montreal  Winnipeg  Toronto  p_ 

3=T=i=T=i=T=l=gfcT=l=T=l=T=i=^^ 


F.  N.  Phillips,  President. 


Geo.  H.  Olnev  2nd,  Secretary-Treasurer. 


yfii  F.  PIPS  mm 


MONTR&f\b       -  TORONTO 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Rubber.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


DYNAMOS  \  MOTOR.S 

New  or  Second  -  Hand,  For  Sale 

Especially  equipped  for  repairs  to   Electrical  Apparatus  of  all  kinds. 

ELECTRIC  REPAIR      CONTRACTING  CO. 

617  ®.  619  Lagauchetiere  Street    -  MONTREAL 

Jump  SoarK 

Goils  and  Plugs 

Manufactured  by 

THE  DOW  ccyy. 

of  Braintree 

118  ST.  JAMES  STREET  Canadian  Agents  ' 


MONTREAL 


Sole  Makers 


LORD  KELVIN'S  PATENTS 

K[LIII  I  Mil  Wl  LID.1fSrslVSn" 

Awarded  Grand  Prix,  Paris,  1900. 

Ammeters         ^  Indicating 
Voltmeters  Recording 
Wattmeters  Portable 

Standard  Balances  and  Electrostatic  Voltmeters 

Resistance  Boxes,      Galvanometers,  Electrometers. 

C  Insulation     "l    ^nd    all   kinds  of 


6"  scale 


Electrostatic  VoUmetmer  Testing  Sets  for   .<  Conductivity  r    t,„„.:„„  ,  ,  _ 

,0"  scale.  Dial  Type,  also  made  (Rail  Bond      J    Testing  Apparatus. 


STUART-HOWLAND  COMPANY 

MANUFACTURERS  OF— ^^^^ 

The  Most  Symmetrical  and  Substantial  Line  of 

Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 
Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East. 

C&r\&.dia.n  Branch :  261-287  Devonshire  ¥l|^QTr#^lW 

52  AdelaLidr  St.  W..  TORONTO  4-5  Wlthrop  Sq.  A  VTl'^ 
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McCormick 
T\irbirves 

4,000  H.  P.,  72  ft.  head,  arranged  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Five 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inches  for  their  plant  at  Mechanicsville,  N.  Y. 


S.  Morgan  Smith  6ompany,YorK,pa.,u.s./¥. 

I76_FEDERAL  STREET,  BOSTON,  MASS. 

Writ6  tor  GatalOQU6  it  contemplatlna  purcliase  ot  TurblnCc^ 


WIRES  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


MONTREAL 


I  SAY! 


R.  E. 
R.  H. 
R.  S. 
R.  F. 


Telephone  :  9130  I,.  \v. 
Telegrams':  Rhodique. 


Works]:  BRADFORD,  ENG. 


D/y  English  Port  10  Days 


H. 


SPARKS. 

It  is  stated  thai  the  t^^uobec  Electric  Company,  ot  Quebec,  in- 
tend building  an  electric  railway  Irom  St.  Anne  to  Murray  Bay. 

The  new  sub-station  at  New  Westminster  tor  the  British  Col- 
umbia Electric  Railway  Company  has  been  completed  and  the 
installation  of  the  machinery  is  now  under  way. 

The  car  shops  of  the  British  Columbia  Electric  Railway  Com- 
pany at  New  Westminster,  B.C.,  were  totally  destroyed  by  fire 
about  the  middle  ol  Auy;iist,  entailing  a  loss  of  $25,000.  The 
work  of  rebuilding  was  commenced  immediately. 


Sepember,  1904 


Poles  are  being  erected  and  other  preparations  made  for  light- 
ing the  villages  of  St.  Andrews  and  Carillon,  Que.,  with  electric 
light.  The  power  is  obtained  from  the  North  river  at  Isle  au 
Chats  and  the  work  is  being  carried  out  by  the  Selby  Company, 
of  Montreal. 

Mr.  R.  E.  Kinsey  intends  to  develop  a  water  power  on  Lamb 
Creek  and  install  an  electric  plant  for  lighting  the  village  of 
Moyie,  B.C.,  about  two  miles  distant.  The  surplus  power  will 
be  used  for  mining  purposes.  The  plant  will  cost  about  $18,000, 
and  it  is  the  intention  to  have  if  in  operation  by  January  nexl. 
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Wood-Working  MaccKinery 


The  line  of  wood-working  machines  made  by  The  Goldie  &  McCulloch  Co. , 
^  Limited,  Gait,  Ont.,  is  in  great  demand.    They  build  an  extensive  range 

%  suitable  for  almost  any  kind  of  wood-working  etablishments.    Their  machines 

J  are  built  very  heavy  and  made  to  stand  hard  and  continuous  work.    Send  for 

S  a  catalog.  Address 

I 

I  The  Goldie  &  McCulloch  Co.,  Limited,  | 

We  Make  S 

I 


WHEELOC  K  ENGINES,  IDEAL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS,  OATMEAL  MILL 
~  M.^CHINERV,     FLOUR     MILL    MACHINERY,    WOLF    GVRATORS,      WOOD-WORKING    MACHINERY,     SHINGLE     MACHINERY,  W 

HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  COUPLINGS,  & 


1 


2  FRICTION    CLUTCH    COUPLINGS,  FRICTION    CLUTCH    PULLEYS,    SAFES,    VAULTS  AND   VAULT  DOORS. 


Street  Fixiypes 


We  manufacture  a  complete  line 
and  would  be  pleased  to  quote  on 
your  requirements. 


SWITCHBOARDS  and  PANELS 


THE  R.  E.  T.  PRINGLE  GO.,  LIMITED 


Ma-nufa-cturers  and  Dealers  in 


ElectricoLl  Apparatus  and  Svipplies 
ST.  JOHN  MONTREAL  TOR.ONTO 
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SPARKS. 

W.  S.  Hearn,  electrical  supplies,  Winnipeg,  Man.,  has  old  his 
business  to  Charles  Goodyear. 

Messrs.  Prowse  Bros.  &  Crowell,  of  Sydney,  N.S.,  intend  in 
stalling:  an  electric  plant  for  lighting  their  store  premises. 

The  Saj'er  Electric  Company,  Montreal,  has  been  dissolved, 
and  Mr.  E.  \V.  Sayer  will  conduct  a  business  under  the  same 
name. 

The  Council  of  Niagara  F"alls,  Ont.,  propose  to  issue  bonds  to 
ttie  extent  of  $15,000  for  the  purpose  of  extending  and  improving 
the  electric  light  plant. 

The  City  Council  of  St.  John,  N'.R.,  have  decided  to  purchase 
the  electric  light  plant  of  the  Carleton  Electric  Light  Company, 
at  the  price  of  $25,000. 

The  Johi^  McDougall  Caledonian  Iron  Works  Company,  of 
Montreal,  will  supply  that  city  with  three  boilers  for  waterworks 
purposes.    Their  tender  was  $15,350. 

Stephens  &  Hawkins,  of  \'ictoria,   B.C.,  are  installing  the 


electrical  machinery  in  connection  with  the  new  carpenter  shop 
for  the  Imperial  Government  at  Esquimalt. 

The  Secretary  of  the  Board  of  Trade  of  Sydney,  N.S.,  has 
been  instructed  to  p.scertain  the  probable  cost  of  an  electric  or 
gas  lighting  plant  to  be  installed  by  the  town. 

Mr.  John  Fachine,  night  engineer  in  the  electric  light  works, 
Regina,  N.W.T.,  was  on  August  18  found  in  an  unconscious  con- 
dition with  a  gash  in  his  head,  I'  's  supposed  that  he  was  struck 
with  the  crosshead  of  the  engine. 

An  order  has  been  made  by  the  Prethonotary  of  the  district  of 
Arthabaska  declarmg  the  Plessisville  Electric  Company,  of 
Plessisville,  Que.,  insolvent.  Mr.  J.  B.  Dupuis,  of  Plessisville, 
has  been  appointed  provisional  liquidator. 

Mr. Kelly, of  Goderich,  was  engaged  by  the  council  of  Seaforth, 
Ont.,  to  value  the  electric  light  plant.  Misestimate  was  placed 
at  $19,300.  The  company  have  agreed  to  accept  this  figure,  and 
a  by-law  authorizing  Ihs  purchase  of  the  plant  will  be  submitted 
to  a  vote  of  the  ratepayers  on  September  12th. 


United  States  Steel  Products  Export  60. 

Battery  Park  Building,  NEW  YORK 
Rails  and  Special  Work  for  Electrical  Railways 

COPPER.  R.AIL  BONDS 

With  Hollow  or  Solid  Terminals— Applied  With  Steel  Drift  Pin  or  Screw  Compressor. 

RUBBER  AND  PAPER  INSULATED  WIRES  AND  GABLES 

WRITE  FOR  OUR  CATALOGUE 


Eighteen  Inch  WORTHINGTON  VOLUTE  PUMP 

Designed  for  direct  connection  to  a  steam  engine  and  used  fbr  supplying  water 
to  elevated  jet  condensers  in  the  Power  House  of  the  Manhattan  Elevated 
Railway  Co.,  New  York  City. 

Capacity,  10,000  j^allons  per  mitiule  against  25  leet  head. 

Worthington  Turbine  Pumps  aire  Keliable.  Durable,  Efficient  a.nd  Exceedingly  Simple 


The  John  McDougall  Caledonian  Iron  Works  Co.,  Limited,  Montreal,  Que. 

iumi.[-)i;rs  I' or  canad.\. 
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Stanilard  Wning   xvi 

BELTING. 

.McLaren  Bellini;  Co.,  ).  C   IV 

Sailler  &  Haworlli   xiii 

BOILERS. 

Goldie  &  McCulloch  Co   ii 

Hamilton  Mfg.  Co.,  Wm  xiv 

Uobb  Engineering  Co   xvi 

COMMERCIAL  AGENCIES. 

Bradstre-t'>   xiv 

CROSS-ARMS,  SIDE-BLOCKS,  AND 
BRACKET-ARMS. 

Firsbrook  Box  Co     I[ 

Stuart-Mowland  Co     Ij 

CASTINGS. 

Northern  Aluminum  Co   xv 

Turner  Bros  xviii 

CEDAR  POLES 

Woodman  Bros   IV 

CONDUCTORS. 

Northern  .\luminnm  Co   xv 

CONDUIT  TUBING 

Metallic  Seamless  Tube  Co   xvj 

Montreal  Lleclric  Co     vj 

Richmondt  Conduit  Co   v, 

DYNAMOS  AND  MOTORS. 

Allis-Chalmers-Bullock   ix 

Canadian  General  Electric  Co   I 

Camptiell  &  Renton   xv 

Electrical  Construction  Co.  of  London.  .  .  IV 

Pringle  Co.,   R.  E.T   ii 

Starr,  Son  &  Co.   John   xi 

United  Electric  Co  I,  IV 

DYNAMO  COVERS. 

Montreal  Tent,  Awning  Tarpaulin  Co.  xiv 
Sonne,  Thos  

ENGINEERS  AND  CONTRACTORS. 

Brandeis,  Charles   xv 

Electrical  Supervision  Society   xv 

Fielding,  John  S   xv 

Fcgarty  Bros   II 

Johnson,  Wallace  C   xv 

Merrill,  E.  B   xv 

O'Leary  &  Co.,  W.  J   xv 

Parke,  R.  J     xv 

Ross  &  Holgate   xv 

.Simpson,  T.  T   xv 

Starr,  Son  &  Co.,  John    xv 


ENGINES  (STEAM). 

.MIis-Clialnici.>-15iiliock    ix 

Coldie  &  McCullcch  Co   u 

\\  ateious  Co    xviii 

Kobb  Engineering  Co   xvi 

ENGINES  (GAS  AND  GASOLINE). 

tloldie  &  McCulloch  Co   ii 

Thonibury  Gasoline  Engine  &  Foundry  Co.  xii 
Hamilton  Mfg.  Co.,  Wui  xiv 

ELECTRICAL  SUPPLIES. 

Bongard  tS:  Co.,  C.  VV   iv 

Canada  Metal  Co   xii 

Cutter  Manulaciuring  Co    xv 

Dawson  &  Co.,  J.  .-V   x 

Electrical  Engineering  &  Supply  Co.  .  ,    ,  xiv 

Forman,   John   xi 

Il.nrt  &   Co   xi 

Kelvin  &  James  While,  Lul   II 

Mundcrloh  &  Co   ,  V 

Ness,   McLaren  &  Bate   IV 

I'ringle  Co.,  The  R.  E.  T   ii 

Packard  Electric  Co   viii 

Thomas  &  Sons,  R   xv 

Trumbull  Electrical  Manufacturing  C(j.  .  viii 

U.  .S.  Steel  Products  Expoit  Co   iii 

ELECTRICAL  INSTRUMENTS. 

The  Cutter  Co.  

Foxcioft  &  Duncan  

Kelvin  &  James  White,  Limited    II 

Norton  Electrical  Instrument  Co   xii 

Shedrick,  C.  E     xi 

Weston  Electrical  Instrument  Co   Ill 

FEED  WATER  HEATERS. 

Stewart  Heater  Co  ■  xvii 

GENERATORS. 

Alli.s-Chalmers-Bidlock    ix 

Canadian  General  Electric  Co   I 

Canadian  Westinghouse  Co   HI 

Electrical  Construction  Co.  ol  Lomlon.  ,  .  IV 

Pringle  Co.,  R.  E.  T   ii 

United  Eleclric  Co  I, IV 

HEATING  APPLIANCES 

American  Electrical  Healer  Co   viii 

IRON  SHEETS  AND  BARS. 

Turner  Bros   xviii 

INJECTORS. 

Penberthy  Injector  Co   xiii 

JUNCTION  BOXES. 

Chase-.Shawmut  Co   .  ,\iii 


LIGHTNING  ARRESTERS. 

Kelvin  &  James  White,  Limited   II 

Pringle  Co.,  R  E.  T   ii 

LAMPS  (ARC). 

Al  is-Chalmers-Bulloi  U   ix 

Canadian  General  Eleciiic  Co.,  Liiuiu 

Canadian  Westinghouse  Co  

Economical  Eleclric  Lamp  Co  

Forman,  John  

Packard  Electric  Co.,  The  

Pringle  Co..  R.  E.  T  

.Sunbean  Lamp  Co  


.  1 
III 


MANGANESE. 

Otto  M inner  &  Co   IV 

OFFICE  FURNITURE. 

Canadian  Office  &  .School  Furniture  Co.  II 

PUMPS. 

Goldie  &  .McCulloch  Co   ii 

McDougall  Caledonian  IrDn  Works,  John  iii 

PULLEYS. 

Goldie  &  McCulloch  Co   il 


MAGNET  STEEL. 


Turner  Bros. 


REPAIRS  (ELECTRICAL) 

Collyer  &  Brock   x 

Chase-Shawniul  Co   xiu 

Electric  Repair  and  Contracting  Co   II 

Thomson  &  Co.,  Fred   v 

SCIENTIFIC  SCHOOLS. 

Clarkson  School  of  Technology   ii 

McGill  University   vi 

SWITCHES. 

Bongard  &  Co.,  C.  W   iv 

Chase-.Shawinut  Co   xiii 

Kelvin  &  James  White,  Limited   II 

SWITCHBOARDS. 

Allis-Chalmers-Bullock    ix 

Canadian  General  Electric  Co   I 

Canadian  Westinghouse  Co  .   Ill 

Electric  Construction  Co.  of  London   IV 

F'oxcroft  &  Duncan  .    xii 

Kelvin  &  James  White,  Limited    '  II 

Ness,  McLaren  &  Bale   IV 

Pringle  Co.,  R  E.  T   Ii 

United  Electric  Co   I,IV' 

TELEGRAPH  SUPPLIES 

Ness,  McLaren  &  Bate.    IV 

Starr,  Son  tS;  Co.,  John    i  x 

TELEPHONE  SUPPLIES. 

Ness,  McLaren  &  Bate   IV 

Sayer  Electric  Co  Tcviii 

Stuart  -  Howland  Co   H 

Stan,  Son  &  Co.,  John   xi 

TELEPHONES. 

Ne^s,  McLaren  &  Bale   IV 

Sayer  Electric  Co  xviii 

Starr,  Son  &  Co.,  John   xi 

TURBINES. 

Hamilton  Mfg.  Co.   Wm   xiv 

Smith,  S.  Morgan    i 

TRANSFORMERS. 

Allis-Chalmers-Bullock    ix 

Canadian  Westinghouse  Co   HI 

Canadian  General  Electric  Co   I 

Pittsburgh  Transformer  Co   v 

Pringle  Co.,  The  R.  E.  T   li 

United  Electric  Co    I, IV 

WIRES  AND  CABLES 

Canada  Metal  Co   xii 

Chase  -  Shawmut  Co    xiii 

Northern  Aluminum  Co   xv 

Philips  Electrical  Works,  Eugene  F   II 

Wire  &  Cable  Co   i 


"DIAMOND 


Made  by  The  Hart  Manufacturinf;  Co.,  Hartford,  Conn. 

TRADE  MARK  STANDS  FOR-  RELIABILITY. 

Push  Button  Switches,  Flush  Receptacle  and  Plug, 

Rotary  Flush  Switches,  Wall  Cases, 

Standard  Dial  Surface  Switches,  Automatic  Door  Switches 


C.  W.  BONGARD  &  CO., 


52  Adelaide  St.  West. 

Toronto,  Ca.naLdaL 


September,  1904 
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Pittsburgh  Transformers. 

Three  i^o  Kilowatts,  ii,ooo  Volts,  60  Cycles, 
Self-Cooling:,  Oil  Insulated. 


These  high  voltage  power 
transformers  are  chatac- 
ten'zed  by  low  temper- 
ature rise  and  the  entire 
absence  of  hot  spots  in 
their  coils  or  cores.  This 
is  secured  by  means  of 
oil  ducts  between  each 
pair  of  coils  and  between 
the  coils  and  iron  The 
vertical  position  of  the 
windings  insures  a  plenti- 
ful supply  of  cool  oil 
flowing  upwards  through 
the  several  passages 


Pittsburgh  Transformer  Company, 

Pittsbugh,  Pa. 


Pittsburgh,  Pa. 
September,  1904. 
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SPARKS. 

Thf  Froiiienac  Cereal  C~ompaii_v,  Kingston,  Ont.,  are  buikling' 
an  adilition  to  their  power  house. 

I'he  Renfrew  Milling  Company  are  building  a  new  dam  at  Ren- 
frew Onl..  of  cement  foundation  ad  timber  superstructure. 

Survejors  have  laid  out  the  route  ot  llie  proposed  Ontario 
Fraction  Company's  railway  from  Walkerville  to  Tecumseh, 
Ont. 

I")ennis  &  Company,  ol  Minot,  O.H.,  have  secured  the  contract 
to  build  a  new  power  house  for  the  municipality  of  Moose  Jaw, 
N.W.T. 

The  power  house  of  the  Hamilton,  Grimsby  and  Beamsville 
Rai'way  at  Beamsville,  Ont.,  was  destroj'ed  by  fire  on  August 
14th  during  an  electrical  storm. 

The  annual  picnic  of  the  employees  of  the  Montreal  Street 
Railway  Company  was  held  at  Riverside  Park  on  August  i8th 
and  19th.    It  is  estimated  that  fully  4,000  persons  were  present. 

The  City  of  Winnipeg  have  just  added  another  generator  to 
the  electric  plant,  increasing  the  lighting  capacity  by  450  arc 
lights.  Ii  was  supplied  by  the  Canadian  General  Electric  Com- 
pany. 

The  British  Columbia  Electric  Railway  Company  are  equipping 
several  of  their  cars  with  air  brakes  furnished  by  the  Canadian 
General  Electric  Compa  y,  agents  in  Canada  for  the  Chrislensen 
Engineering  Company,  of  Milwaukee,  Wis. 

Mr.  R.  S.  Kelsch  is  announced  to  have  concluded  a  contract 
whereby  the  Montreal  Light,  Heat  &  Power  Company  will  supply 
the  Montreal  Street  Railway  with  7,000  horse  power  per  year  a^ 
$25  per  horse  power  for  a  number  of  years. 

The  first  annual  report  of  the  lighting  and  power  system  of  the 


City  of  tiuelph,  Ont.,  under  municipal  ownership,  is  claimed  to 
show  a  profit  of  $10,000,  after  providing  for  maintenance,  de 
preciation  and  interest  on  debentures. 

The  Southern  Light  &  Power  Company,  Limited,  has  obtained 
an  Ontario  charter.  The  capital  is  $300,000  and  the  head 
office  is  in  Toronto,  the  provisional  directors  including  Mr.  D. 
A.  Dixon,  electrical  engineer,  and  Prof.  F.  J.  Davidson. 

The  Dartmouth  Electric  Light  Company,  Dattmouth,  N.  S., 
has  been  reorganized,  with  the  following  board  of  directors  : 
President,  James  Simonds  ;  vice-president  and  managing  direc- 
tor, John  White  ;  secretary,  J.  H.  Austen;  J.  C.  Mackintosh 
and  Hon.  S.H.  Holmes.    Additions  are  being  made  to  the  plant. 

Mr.  Albert  H.  Kirkpatrick,  son  of  Mr.  William  Kirkpatrick,'of 
Hamilton,  Ont.,  was  killed  recently  at  Prince  Albert,  N.W.T., 
while  engaged  in  the  installation  of  new  engines  in  the  electric 
_  light  plant  there.  He  was  superintendent  of  construction  for  E. 
Leonard  &  Sons  of  London,  Ont.,  and  was  in  his  twenty-eighth 
year. 

Electric  lighting  is  just  now  a  live  question  at  Wiarton,  Ont. 
About  one  year  ago  the  Canada  Furniture  Company  advanced 
their  rates,  since  which  time  there  has  been  a  steady  decline  in 
the  number  of  commercial  lights  used.  Mr.  Thede,  who  owns  a 
water  power  at  the  Sauble,  is  anxious  to  secure  a  franchise  from 
the  town,  and  there  is  a  feeling  in  favor  of  giving  him  encourage- 
ment to  develop  his  power.  On  the  other  hand,  Messrs.  Kast- 
ner,  Crawford,  and  Eli  desire  to  buy  the  existing  plant  and  as- 
sume the  mortgage  which  the  town  holds  against  it.  They  want 
a  twenty  years'  lease  of  the  old  pumping  house  and  a  ten  years' 
contract  with  the  town.  They  would  build  a  new  power  house 
and  give  an  all  night  service  for  what  the  town  now  pays  for  a 
midnight  service,  and  would  supply  commercial  lights  below  the 
present  rate. 


ELEGTRIGAL  REPAIRS 

In  the  large  and  well  equipped  factories  wheie  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  CO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  The 
fctory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
(hefhiriest  possible  time.  Telepbone  Main  3M9. 


Thos.  S.  Clarkson  Memorial 
Potsdam,  N.  Y. 


GlarKson  School  ot  TechnoloQu 

Courses  leading  to  degrees  of  Bachelor  cf  Science  in  Chemic 
al.  Civil,  Eectrical  and  Mechanical  Engineering,  comprising 
four  years  of  thorough  training  and  resident  college  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.  Healthful  climate.  Tuition  and  living  ex 
penses  moderate. 

WM.  S.  ALDRICH,  Director 


l=i-a=T=l=r=lri=l=i,^l=T=l=i=i=f=l3 


THE  TRADE  MARK  OF  aUALITY  1     NEW  TELEPHONE  LINE 


richmondt 

ELECTROCALVANIZED 

WIRE  CONDUIT  TUBING 

r>,-- PATENTED  MCH.  I900  - 

"'^HMONWroNDUlTSMFi-CO-l'""' 


Tor 


ONTO, 


ont 


LOOK  FOR  THIS  LABEL  AND  BE 
SURE  OF  THE  BEST 

The  RICHMOHDT  CONDUIT  &  MFG.  CO.,  Limited 

15,  17  and  ig  Jarvis  St.,  Toronto,  Canada  1 


I 


A  new  copper  metallic  line  has  just  been 
cotnpleted  froin  Simcoe  to  Port  Rowan.  The 
towns  listed  below  can  now  be  reached  from 
Toronto  at  the  following  rates  : 

Port  Rowan  -  .  50c. 
St.  Williams  -  -  50c. 
Vittoria       -       -  40c. 


pbTdi=T=l=T=I=T=i=l=JEir=ET=E:T=^ 


I 
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i 
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s 
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fliuerlcan  Circular 

Loom  Gonipanu's 


FLEXIBLE  CONDUIT 


DEOIBTEREO 

MONTREAL  ELECTRIC  COMPANY,  AGENTS. 


The  ORiGi.\.\L  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  twelve  years,  and  handled  by  us  for 
over  nine  years.    No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.    For  price  lists,  discounts 


and  full  information,  address 


Montreal  Electric  CompaLny, 


354  St.  JaLtnes 
Street, 


Montreal 


Instant  shipment  made. 


Large  stock  of  all  sizes  always  on  hand. 
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TKe  Largest  CenlroLl  Stations  maLke  no 
mistOLkes  when  buying  Lamps.  TKey  buy 
the  Highest-Priced  Lamp  sold  in  Ca^nada, 


©Lnd  get  the  best. 


C  .  T  . 


27  9  80 


I 


L^-tfhSUNBEAM  INCANDESCENT  LAMPS 

FOR  thf;  montrp  al  i^ioht.  meat  a  power  CO. 


This  is 
Evidence 


OF 


SUNBEAM 


Quality 


'     1  fHi  I'm:  Quebec  Pailway 

Li^  W  a  PoweKCo.  ^ 

SEND  US  YOUR  ORDERS 

THE  SUNBEAM  INCANDESCENT  LAMP  CO. 

OF  CANADA,  LIMITED 

Main  Office :  TORONTO  Factory  at  St.  Catharines 

p.  S.    By  the  way,  we  make  a  full  line  of  Miniature  and  Decorative  Lamps. 
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MOONLIGHT  SCHEDULE  FOR  OCTOBER. 


Dale. 

Ught. 

Date. 

Bxtiiigtiish. 

No.  of 
Hoiu's. 

O.I  1 

6 

1 0 

V-'L  I.  - 

00 

5  5*^^ 
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c 

3 

C 

6 

00 
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4 

'  5 
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6 

7 
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20 
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n 
/ 

6 

00 

c 

b 

00 

0 

c 
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~ 

0 

6 

00 
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20 
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6 

00 
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5 

5f 
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30 
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5 

50 

5 
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16 

5 

5" 

16 

c 
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30 
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10 

'5 
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30 
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'5 

18 
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0 

05 
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c 

40 
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00 

20 

5 

40 
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00 
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5 

40 
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5« 
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5 

40 
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No 
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24 

25 
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30 
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26 
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1 1 

45 

6  -5 

3' 
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3u 
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0 

50 

7  20 
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Upon  the  recommendation  of  Mr.  J.  M.  Cami)bell,  expci  t  ad- 
viser, the  City  Council  ol  Kingston,  Ont.,  have  decided  to  spend 
$7,700  on  temporary  repairs  to  the  lighlin^^  plant  acquired  b}'  the 
city.  Thc'genera!  overliauliiig  of  the  power  house  will  not  be 
started  un'il  next  spring. 


The  Most  Progressive 
and  Up-to-Datc  Line 
in  Existence. 


Let  as  send  you  our  New  Bulletlas, 
Covering  our  Complete  Line. 


SWITCHES 

AND  OTHER  ELECTRICAL  SPECIALTIES 


TRUMBULL  ELECTRICAL  MFC.  CO. 

Main  Office  and  Factory  -  PLAINVILLE,  CONN, 

Complete  stock  carried  at  our  New  York  Office,  136  I^iberty  St. 


L 


We  are  making  Packard  Lamps 
better  than  ever  these  days  and  we 
want  you  to  see  how  much  better 
they  really  are  than  others.  Order 
a  sample  barrel  of  lamps  now  and 
test  them  alongside  the  kind  you 
are  now  using.  Such  a  test  will 
show  you  that  the  Packard  Lamps 
have  the  best  sustained  candle 
power,  most  even  rating  and  great- 
est ultimate  efficiency. 


PACKARD  ELECTRIC  COMPANY,  Limited 

Winnipeg,  Man.  St.  Catharines,  Ont.  Montreal,  Que 


Si-ptemher,  1904 
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BU 


K 


GE 


ATORS 


FOR 


Direct  or  fliiernaiina  systems 


EXCELLENT 
REGULATION 

HIGH 
EFFICIENCY 

MINIMUM 
OF  HEATING 


4  5  6 


250  K.  W.  BULLOCK  WATER  WHEEL  ALTERNATOR 

Suiiplicd  Corporation  of  Port  Artluir,  Onl. 


BRANCHES 

TORONTO. 
WINNIPEG. 
HALIFAX. 
ROSSLAND. 
VANCOUVER 


— «=— =«3— =•  

The  Allis-Chalmers  Co.  Chicago. 

The  Bullock  Electric  Man'f'g  Co.  Cincinnati. 

The  Wagner  Electric  Man'f'c  Co.  ST  Louis. 

Ingersoll  -  Sergeant  Drill  Co.  New  York. 

LiDGERWooD  Man'f'g  Co.  New  York. 


Montreal 


WORK5 

ROCKFIELD 

NEAR  MONTREAL 


THE  CANADIAN  ELECTRICAL  INEWS 


Setpcmber,  1904 


OUTLET  BOXES 

Fifteen  types  in  stock  for  immediate  delivery 

PULL  IN  BOXES 

Made  up  to  order,  any  size 

PANEL  BOARDS,  SWITCH  BOARDS,  ENCLOSED  FUSES 

Ciet  our  prices  before  orderin<>- 

COLLYER  &  BROCK 


Tolpphotxc  M.  1903 


1801a.  Notre  Dame  Street.  MONTREAL 


J.  A.  DAWSON  &  COMPANY.  743  CRAIG  ST.,  MONTREAL 

WHY?^ 


are  Leadquartevs  for  Electric  Railwaf/,  Power 
Station   and   General  House    Wiring  Supx>ly 


Because  we  C£l<K*I^y  'tli.e  StiOCk  and   buy  in   such  quantities  that  we  are  in  a 
position  to  make  close  prices  and  prompt  shipments. 

A   trial  order  will  convince  you  our  statements  are  correct. 


The  Original  and  Only  Practical 
"PULL  STRING" 
TURN  DOWN 


LAMP 


All  Others  are  Imitations.    "Beware  of  them." 

For  Sale  toy- 
JOHN  FORMAN,  Montreal 
MUNDERLOH  &  CO., 

THE  R.  E.  T.  PRINGLE  CO.,  LIMITED, 
J.  A.  DAWSON  &  CO., 
SAYER  ELECTRIC  CO., 
MONTREAL  ELECTRIC  COMPANY 
AHEARN  &  SOPER,  LIMITED, 
GARRIOCH,  GODARD  &  CO. 
MECHANICS'  SUPPLY  CO., 
R.  E.  T.  PRINGLE, 

CENTRAL  ELECTRIC  &  SCHOOL  SUPPLY  CO.',  Toronto. 
THE  R.  E.  T.  PRINGLE  CO.,  LIMITED 
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The  Power  Equipment  of  the  McClary  Manufacturing  Company^s 

New  Works  at  London^  Ontario 


JUDGING  by  the  enterprise  displayed  by  the  Mc- 
Clary Manufacturing  Company,  of  London,  Ont. , 
in  the  erection  of  their  new  works  and  power 
house,  it  is  apparent  that  some  of  our  Canadian  manu- 
facturers at  least  are  awakening  to  the  possibilities  and 
advantages  of  electrical  power  for  industrial  estab- 
lishments. 

The  McClary  Manufacturing  Company  have  been  es- 
tablished in  London,  Ont.,  for  over  twenty-five  years  in 


moulding  shop,  a  stove  mounting  shop,  a  storage 
warehouse  and  an  independent  power  house. 

The  new  works  have  been  laid  out  with  the  object  of 
simplifying  and  expediting  as  much  as  possible  the 
sequence  of  processes  of  the  manufacture  of  stoves  and 
furnaces,  and  the  equipment  has  been  arranged  in  such 
a  way  that  the  material  in  process  of  manufacture  is 
received  at  one  end  and  shipped  from  the  other  end  of 
the  works,  thus  avoiding  the  necessity  of  any  piece  in 


1-^  ^ 


Vie.  I. — \'IEW  OF  POWICR   IIOUSK,  SHOWING   RaM^WAY  SlDING  FOR  COAL  DELIVERY. 


the  manufacture  of  stoves',  furnaces,  enamelled  iron 
household  utensils,  tinware,  etc.  The  old  works  are 
located  near  the  G.T.  R.  depot  at  London  and  occupy 
approximately  a  block,  but  owing  to  the  enormous  in- 
crease of  their  business  lately  they  have  been  compelled 
to  double  the  capacity  of  their  works,  and  in  order  to 
effect  this  they  decided  to  erect  an  entirely  new  plant 
at  some  point  where  room  would  be  available  for  future 
expansion.  Accordingly,  the  firm  selected  a  site  on  the 
north  bank  of  the  Thames  River  at  the  corner  of  Ade- 
laide and  Trafalgar  streets,  about  a  mile  east  of  the  old 
works. 

The  new  works  are  devoted  exclusively  to  the  manu- 
facture of  stoves  and  furnaces  and  have  a  capacity  of 
50,000  stoves  per  annum.    The  buildings  consist  of  a 


process  of  manufacture  being  carried  back  to  any  point 
it  has  once  passed. 

One  of  the  most  important  elements  of  the  thorough- 
ness and  efficiency  of  the  plant  is  contributed  by  the 
electrical  equipment,  the  various  machines  in  the  works 
being  arranged  in  groups,  similar  machines  being  in 
one  group  driven  by  a  single  line  shaft  driven  by  an  in- 
dividual motor  attached  to  the  ceiling  or  placed  in  such 
position  above  the  floor  as  to  be  entirely  out  of  the 
way.  The  result  of  this  distribution  of  power  is  that 
the  line  shafts  have  been  placed  in  the  most  advantag- 
eous positions  to  give  ample  room,  light,  and  con- 
venience. The  difficulty  so  frequently  met  with  in  in- 
dustrial establishments,  namely,  the  laying  out  of  the 
line  shafting  and  the  counter  shafting  in  such  a  way 
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th.it  .ill  will  torin  a  unit  driven  by  one  or  two  engines, 
has  been  entirely  dispen.sed  with,  with  the  result  that 
the  company  have  one  of  the  cleanest,  best  lighted, 
best  ventilated  and  most  ellicient  industrial  plants  to 
be  found  anywhere.  Although  the  new  works  have 
been  in  operation  scarcely  more  than  a  year,  the  com- 
pa-ny  have  already  had  reasons  to  appreciate  the  ad- 
\    Mt         'I'ld  i~coiK-'ni\-  of  the   system   of  distributing 


Fig.  2.  —  ExTKKiOR  \'if.w  ok  Folndrv,  Showing  "Saw-Tooth" 
Roof  Construction. 

power  throughout  the  works  by  individual  motors  and 
line  shafts,  over  that  of  the  old  method. 

The  buildings  were  designed  by  and  erected  under 
the  supervision  of  Messrs.  Moore  &  Henry,  architects, 
London,  Ont.,  and  the  power  plant  and  electrical  dis- 
tribution system  and  equipment  were  designed  by  and 
installed  under  the  supervision  of  Mr.  Roderick  J. 
Parke,  consulting  electrical  engineer,  of  Toronto. 

The  moulding  shop  or  foundry,  in  which  the  first 
process  of  stove  construction  takes  place,  is  situated 
at  the  north-west  corner  of  the  property,  and  is  200 
feet  wide  by  220  feet  long,  one  storey  high,  built  of  white 
brick  with  concrete  foundations  and  having  a  roof  of 


Fig.  3. — \  iEw  OF  Portion  of  Milling  Room,  Showing  Tumb- 
ler Group  Driven  by  Motor. 

the  saw-tooth  variety,  as  shown  in  Fig.  2,  the  glass 
sides  of  the  roof  being  exposed  to  the  north,  giving  all 
the  light  desired  without  exposing  the  workmen  to  the 
direct  rays  of  the  sun.  The  moulding  shop  has  a  con- 
crete floor  ;  across  the  south  end  and  divided  from  the 
moulding  room  is  the  milling  room  containing  the  tum- 
blers and  core  ovens.  A  Colliau  cupola  having  a  melt- 
ing capacity  of  10  to  12  tons  of  iron  per  hour  is  located 
in  the  centre  of  the  moulding  shop,  as  shown  in  Fig.  4, 
The  charging  platform  is  constructed  of  steel  and  con- 
crete to  support  a  track  from  the  cupola  to  the  north 
wall  of  the  building  at  which  the  pig  iron  and  coke  are 
received  from  the  railroad  cars  which  are  taken  in  on  a 
siding  especially  constructed  for  the  purpose,  the 
moulding  shop  being  located  in  such  position  as  to 
take  advantage  of  a  hill  at  the    north    side,  thus 


enabling  the  railway  cars  to  be  shunted  up  to  the  level 
of  the  charging  platform.  The  progress  of  the  mater- 
ial and  product  through  the  moulding  shop  is  direct 
and  continuous,  toward  the  mounting  shop. 

The  blast  for  the  cupola  is  furnished  by  a  No.  6B 
Green  positive  rotary  pressure  blower  made  by  the 
Wilbraham-Green  Blower  Company,  Philadelphia, 
driven  by  a  50  h.p.  Bullock  motor  connected  to  the 
blower  by  means  of  a  12  inch  Morse  silent  chain.  In 
the  milling  room  are  two  groups  of  tumblers  driven  by 
a  35  h.p.  Crocker-Wheeler  motor  and  a  dust  exhaust 
fan  driven  by  a  5  h.p.  motor.     (See  Fig.  3.) 

The  mounting  shop,  located  about  200  feet  east  of 
the  foundry,  is  307  feet  long  by  32  feet  wide,  two 
storeys  in  height  ;  the  walls  are  built  of  solid  concrete, 
and  the  floors  of  steel  and  concrete,  being  of  absolute- 
ly fire  proof  construction.     Between  the  foundry  and 


Fig.  4. — Interior  \'iew  of  Foundry,  Showing  Cupola  and 
Charging  Platform. 


the  stove  mounting  shop  is  the  pattern  storage  ware- 
house, 130  feet  long  by  40  feet  wide,  one  storey  high. 

On  the  first  floor  of  the  mounting  shop  are  the  de- 
partments devoted  to  drilling  and  punching,  shearing, 
finishing  castings,  assembling  and  finishing  of  parts 
and  shipping,  and  on  the  second  floor  nickel  polishing, 
nickel  plating,  stove  mounting,  stove  blacking,  and 
finishing. 

The  motor  equipment  of  the  mounting  shop  consists 
of  a  50  h.p.  type  H,  a  35  h.p.  type  B,  a  24  h.p.  type 
N  and  a  10  h  p.  type  B  Bullock  motors,  three  15  h.p. 
and  one  10  h.p.  type  C.E.4  Canadian  General  Electric 
motors,  also  one  10  i"!.p.  and  three  5  h.p.  motors  made 


Fig.  5. — Exterior  X'ievv  of  Stove  Mounting  Shop,  Showing 
Concrete  Construction. 


by  the  Electrical  Construction  Company  of  London, 
Ont. 

All  of  the  motors  in  the  mounting  shop  are  supported 
on  or  near  to  the  ceiling  so  as  to  occupy  as  little  useful 
room  as  possible.  Each  motor  is  controlled  by  a  Cut- 
ler-Hammer motor  starter  with  automatic  no-voltage 
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release.  Push  buttons  are  installed  at  various  points 
so  that  a  motor  can  be  instantly  stopped  in  thd  event 
of  an  accident  occurring  or  a"quici<  shut-down  becomino- 
necessary.  ^ 

Direct  current  is  distributed  throughout  the  build- 
ings to  the  various  motors  and  lamps,  at  2^,0  volts. 
The  works  are  illuminated  by  means  of  Adams-Bac^- 
nall  3.5  ampere  230  volt  arc  lamps,  snd  230  volt  in- 
candescent   lamps.      Separate   circuits  are  provided 


Fig.  6.-Inter,c,r  View  of  Mounting  Shop.  Showing  Frkct- 
iNG  Department  and  "Hot  Blast  '  Heating  Conduit. 

between  the  power  house  and  the  shops  so  that  separ- 
ate control  IS  had  at  the  switchboard  for  the  lamps 
and  motors  in  the  moulding  shop  and  the  mounting 
shop  Sub-distribution  panels  are  located  in  the  shopt 
for  the  separate  local  control  of  incandescent  and  arc 
lamp  circuits  and  certain  of  the  motor  circuits,  thus 
affording  a  very  flexible  system  with  a  minimum 
amount  of  wiring  and  maximum  simplicity 

The  power  house  is  located  on  the  north  bank  of  the 
K.ver^lhames  300  feet  south  of  the  mounting  shop. 
It  IS  built  of  white  brick  one  storey  high  with  concrete 
foundations  and  concrete  floors,  and 
is  104  feet  long  hy  35   feet  wide, 
with   a   wing   56   feet  long  by  44 
feet  wide  for  the  storage  of  coal, 
this  wing  being  in  such  position  as 
to  take  advanlaoe  of  the  natural 
gradient,    permitting  the  railroad 
cars  to  be  shunted  to  the  north  end 
of  the  coal  house  so  that  the  coal 
can   be  dumped  directly  from  the 
cars  into  the  coal  bunkers.  The 
power    house     is    divided    into  a 
boiler  room  49  feet  6  inches  wide 
by  26  feet  long,  and  an  engine  room 
56  feet  6  inches  long  by  49  feet  6 
inches  wide.     In  the  dynamo  room, 
adjacent  to  the  south   wall   of  the 
building,  is  the  condensing  pit  20 
feet  square  by  8  feet  deep,  shown 
in  Fig.  12. 

The  boiler  equipment  consists 
of  three  loo  h.  p.  standard  internal 
fired  Scotch  boilers,  manufactured 
by  Messrs.  E.  Leonard  &  Sons, 
London,  Ont.,  and  constructed  for 
160  lbs.  working  steam  pressure. 
They  are  15  feet  9  inches  in 
length  over  all,  exclusive  of  the 
smoke  box.  The  shell  of  each  boiler  is  84  inches 
side  diameter,  made  of  19/32  inch  steel  plate.  There 
are  56  tubes  35^  inches  outside  diameter  and  12  feet  6 
inches  long.  Each  boiler  is  equipped  with  a  Morrison 
suspension  type  corrugated  steel  furnace,  40  inches  in- 
side diameter  by  12  feet  2^  inches  long  and  7/16 
inches  thick,  and  a  Jones  underfeed  mechanical  auto- 
matically operated  stoker,  which  with  the  induced 
draft  equipment  affords  an  available  capacity  of  i  co 
h.p.  from  each  boiler  when  required.  When  the  foui\h 
boiler,  for  which  space  is  provided,  is  installed  the 
total  plant  capacity  will  be  600  h.p. 


A  Green  fuel  economizer  has  been  installed  to  operate 
as  a  part  of  the  steam  plant.  This  economizer  con- 
tains 1920  square  feet  of  heating  surface  and  is  divided 
into  4o_  sections,  each  section  containing  four  tubes 
4  9/16  inches  external  diameter  and  9  feet  long.  The 
economizer  is  provided  with  a  safety  valve  2}(  inches 
diameter  and  a  blow-off  valve  3  inches  in  diameter,  and 
the  front  or  face  of  the  machine  consists  of  10  sectional 
removable  covers  2  feet  5  inches  wide  with  2  inches  of 
asbestos  lining.  Each  section  of  the  economizer  was 
subjected  to  a  hydrostatic  test  of  350  lbs.  to  the  square 
inch  before  erection,  and  after  the  economizer  was 
erected  it  was  subjected  to  a  hydrostatic  test  of  200 
lbs.  per  square  inch. 

_  The  advantage  of  the  economizer  is  apparent,  in 
view  of  the  fact  that  when  the  plant  is  operating  at  full 
load  the  temperature  of  the  feed  water  is  raised  from 
1X2  degrees  Fah.,  at  which  temperature  it  is  received 
from  the  exhaust  heaters,  to  260  degrees  Fah.,  at 
which  temperature  it  is  delivered  to  the  boilers. 

The  reader  will  notice  on  looking  at  the  illustration 
the  absence  of  a  tall  stack  or  chimney.  Draught  for 
the  boiler  furnaces  is  obtained  by  means  of  forced  and 
induced  draught  combined,  the  forced  draught  beino- 
supphed  from  a  30  inch  three-quarter  housing  bottom 
horizontal  discharge  Buffalo  Forge  Company  steel 
plate  fan  delivering  air  at  2  ounces  pressure  into  an 
underground  pipe  leading  to  the  underfeed  stokers. 
1  his  fan  IS  driven  by  a  6  in.  x  6  in.  horizontal  high 
speed  engine  supplied  by  the  Robb  Engineering  Com- 
pany, Amherst,  N.S.  This  engine  is  shown  below  the 
induced  draft  fans  in  Fig.  10. 

The  induced  draft  is  created  by  a  duplicate  fan 
apparatus  furnished  by  the  Buffalo  Forge  Company  • 
the  equipment  consists  of  two  8  foot  full  housing-up 
blast  steel  plate  steam  exhausters,  each  being  driven  by 
a  direct  connected  4>4  inch  by  5  inch  single  vertical 
double  acting  engine  having  the  cylinders  below  the 
shafts.  The  equipment  is  provided  with  water-cooled 
bearings,  a  sheet  steel  smoke  chamber  and  a  Y  smoke 
outlet  connection  upon  which  the  stack  rests,  the  stack 
being  47  inches  in  diameter  and  15  feet  high,  the  top 


-View  ok  Portion  oi-  Boiler  Room,  Showing  100  H.P.'  Internal  I'Li-Nvrr 

HO.LERS   WITH    UNOEUEEEn  STOKERS  AND   PORTION  OE  SteAM  PlpfNc;! 


in- 


of  i^he  stack  being  about    40    feet    above  ground. 

The  smoke  breeching  connecting  the  boilers,  fuel 
economizer,  and  induced  draft  apparatus,  is  provided 
with  by-passe;,  and  dampers  arranged  so  that  the 
economizer  can  be  cut  out  of  the  smoke  circuit  at  any 
time  and  the  smoke  turned  directly  from  the  boilers 
and  through  the  induced  draught  fans  to  the  stack. 
The  induced  draught  fan  engines  and  the  stoker  engine 
are  controlled  separately  by  two  Foster  automatic  steam 
pressure  regulating  valves,  so  that  when  the  steam 
pressure  falls  below  a  given  point  more  steam  is  ad- 
mitted to  the  engines-,  and  llicir  snccd  is  incn-asi-d  u  lil- 
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a  correspiiruliiij;  increase  in  the  Jrauglit,  with  a  reversal 
of  this  operation  when  the  steam  pressure  goes  above  the 
pre-iletermined  point  for  which  the  valves  have  been  set. 

The  generating  equipment  in  the  engine  room  con- 
sists of  a  1S5  h.p.  12  in.  and  20  in.  x  14  in.  Peerless 
self-oiling,  centre-crank,  automatic  tandem-compound 
engine  direct  connected  to  a  VVestinghouse  250  volt 
direct  current  engine  type  generator,  the  speed   of  the 


the  city  water  mains  to  provide  a  reserve  for  use  in  the 
event  of  repairs  being  required  for  the  regular  feed- 
water  supply  system.  The  feed  water  is  forced  by  the 
pumps,  through  the  heaters,  thence  directly  to  the 
Green  fuel  economizer,  thence  into  the  boilers.  By- 
passes are  provided  in  the  feed  water  line  so  that  any 
heater  and  the  economizer  can  be  cut  out  of  service 
when  required.  A  feed  water  thermometer  is  provided 
at  the  outlet  of  each  heater,  also  at  the  outlet  of  the 
economizer  and  on  the  main  feed  water  line  between 
the  heaters  and  the  economizer,  thus  enabling  the 
attendant  to  determine  instantly  and  accurately  the 
value  of  the  work  each  individual  heater  is  doing,  as 


Fig.  8. — Induced  Draft  Fans,  Showing  Stoker  Engine 
Below  Platform,  and  Portion  of  Green  Fuel 
Economizer  at  Left  Hand. 

unit  being  250  r.p.m.;  also  an  11  in.  x  10  in.  Peerless 
self-oiling  centre  crank  automatic  80  h.p.  simple  en- 
gine, direct  connected  to  a  VVestinghouse  50  k.w.  250 
volt  direct  current  generator,  the  speed  of  this  unit 
being  300  r.p.m.  The  engines  were  made  by  Messrs. 
E.  Leonard  &  Sons,  of  London,  Ont. 

The  auxiliary  steam  plant  equipment  consists  of  two 
Northey  independent  jet  condensers, 
one  8  in.  and  12  in.  x  12  in.  for  the 
tandem-compound  engine,  the  other 
6  in.  and  10  in.  x  12  in.  for  the  75 
h.p.  engine  ;  two  outside  packed 
plunger  boiler  feed  pumps  each  6^ 
in.  and  4^  in.  x  8  in.,  one  200  h  p. 
and  one  80  h.p.  Laurie  closed  type 
feed  water  heater,  and  a  full  equip- 
ment of  Bundy  automatic  steam 
traps. 

The  water  used  for  condensing  is 
drawn  directly  from  the  Thames 
River  and  is  allowed  to  run  to  waste, 
as  in  view  of  the  adoption  of  other 
methods  of  utilizing  the  waste  heat 
the  advantages  of  having  a  hot  well 
are  so  small  that  its  use  is  not  war- 
ranted. Owing  to  the  poor  quality 
of  the  Thames  River  water  for  boiler 
feeding,  the  feed  water  supply  is  ob- 
tained from  a  creek  across  the  river, 
this  creek  furnishing  practically 
pure  water.  The  different  sources 
of  water,  including  that  of  the  creek,  the  river,  and  an 
artesian  well  sunk  on  the  premises,  were  analyzed,  with 
the  result  that  the  creek  water  was  round  to  be  very  suit- 
able for  boiler  teed.  Accordingly,  a  special  conduit  was 
run  across  the  bed  of  the  Thames  from  the  creek  to  a 
settling  basin  at  the  power  house,  from  which  the  feed 
water  is  drawn.    A  special  connection  is  provided  with 


Fig.  10.- — Side  View  of  175  h.p.  Compound  Engine  and 
Generator. 

well  as  the  net  results  of  the  combined  operation  of  the 
feed  water  heating  system. 

The  engine  exhaust  is  arranged  as  follows  :  The  75 
h.  p.  engine  and  50  k.  w.  dynamo  unit  is  used  only 
when  a  melting-heat  is  in  progress  and  when  required 
for  lighting  the  works.  The  exhaust  from  this  engine 
is  connected  directly  to  its  condenser,  but  a  branch 
and  valves  are  provided  so  that  the  condenser  can  be 
cut  out  of  service  and  the  exhaust  turned  directly  into 
the  works  heating  system.  An  automatic  relief  valve 
to  the  atmosphere  is  provided  between  the  engine  and 
the  condenser,  this  valve  being  adjustable  to  give  any 
desired  back-pressure  within  ample  limits  when  the 
steam  is  being  supplied  to  the  factory  heating  system. 


Fig.  9. — View  of  Engine  Room  from  Switchboard. 


The  exhaust  from  the  185  h.  p.  tandem  compound  en- 
gine can  be  turned  directly  into  its  condenser,or  direct- 
ly into  the  factory  heating  system,  or  to  the  atmos- 
phere, as  may  be  required.  A  branch  is  provided  to 
the  200  h.  p.  feed  water  heater,  which  latter  can  be 
run  under  a  vacuum  or  at  atmospheric  pressure  or  cut 
in  or  out  pf  service,  as  may  be  required. 
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The  exhaust  steam  for  the  induced  draught  fan 
engine,  the  mechanical  stoker  engine,  the  condensers, 
and  the  boiler  feed  pumps,  is  run  into  a  common  ex- 
haust pipe  leading  into  the  80  h.  p.  heater,  on  the  out- 
let ot  which  is  placed  a  vent  pipe  to  the  atmosphere, 
with  an  adjustable  back-pressure  valve  on  it.  The  ex- 
haust steam  from  the  auxiliaries  is  not  condensed  since 
it  is  utilized  to  better  advantage  in  heating  the  feed 


justable  for  a  capacity  of  50  per  cent,  above  and  below 
the  rated  capacity  of  the  respective  generators  which 
they  are  intended  to  protect.  A  double  set  of  busbars 
with  double  throw  switches  has  also  been  provided  on 
the  switchboard  and  the  connections  arranged  so  that 
the  generators  can  be  operated  independently  or  in 
parallel.  This  provision  has  been  made  with  the  object 
of  providing  an  independent  control  for  lamps  and  for 
the  50  h.p.  cupola  blower  motor  in  the  foundry,  as  it  is 
necessary  to  vary  the  speed  of  this  motor  at  times,  the 


Fig.  II. — Air  Compressor  and  Motor. 

water  passing  through  the  80  h.  p.  heater.  The  tem- 
perature of  the  feed  water  from  the  small  heater  with 
the  plant  runriing  under  normal  conditions  averages 
210  deg.  Fah  ,  and  the  temperature  of  the  feed  water 
passing  through  the  200  h.  p.  heater  while  the  large 
engine  is  running  condensing  averages  iio  deg.  Fah. 
When  the  large  engine  is  running  non-condensing  the 
tfemperature  of  the  feed  water  averages  210  deg.  Fah. 
It  will  be  apparent  from  the  above  description  that  the 
auxiliary  plant  as  designed  affords  full  facilities  for 
operating  the  power  plant  under  the  most  economical 
conditions  during  the  winter  and  summer  season,  in 
addition  to  permitting  advantage  to  be  taken  of  the 
exhaust  steam  for  heating  the  shops  in  winter,  and  of 
condensing  in  summer. 

The  switchboard  equipment  consists  of  two  genera- 
tor panels  and  a  feeder  panel,  of  blue  Vermont  marble, 
65''x24"x2",  with  sub-panels  25^"x24"x2",  each  gener- 
ator panel  being  equipped  with  an  I-T-E  Dublarm" 
automatic  double-pole  250-volt   circuit  breaker,  con- 


FiG.  12. — Yiiiw  OF  Condenser  Pit. 

nected  so  that  it  is  impossible  to  accidentally  short- 
circuit  either  generator,  the  function  of  the  circuit 
breakers  being  that  the  single  poles  of  each  breaker 
open  and  close  independently  of  each  other,  so  that  in 
the  event  of  a  short  circuit  or  overload  remaining  on 
the  generator  circuit  after  the  breaker  has  been  thrown 
open,  the  closing  of  the  second  pole  will  immediately 
open  the  other.  These  circuit  breakers  were  made  by 
the  Cutter  Electric  Company,  Philadelphia,  and  are  ad- 


Mr.  Roderick  J.  Parke, 

Consulting  Electrical  Engineer,  Toronto,  Who  Designed  the  Power 
Plant  and  Equipment  for  the  McClary  Manufacturing  Company. 

variation  of  speed  being  secured  by  manipulation  of  the 
generator  rheostat  on  the  switchboard.  When  the 
cupola  is  in  operation,  the  50  k.w.  unit  and  the  50  h.p. 
motor  operate  as  an  independent  combination,  a  special 
pair  of  mains  being  run  from  the  switchboard  to  the 
cupola  for  this  purpose. 

The  circuits  between  the  dynamos  and  the  switch- 
board are  run  in  trenches  built  into  the  floor,  these 
trenches  being  covered  with  cast-iron  checkered  plates. 
The  conductors  are  rubber-covered  and  are  supported 
upon  split  porcelain  insulators  held  in  position  by  iron 
clamps  fastened  by  screws  to  3 '  x  3" 
vertical  wood  strips  set  into  the  con- 
crete flush  with  the  wails  of  the 
trenches.  The  outgoing  circuits 
from  the  power  house  are  run  under- 
ground through  a  brick  tunnel. 
Forming  a  part  ot  the  switchboard 
is  a  gauge  panel  upon  which  are 
mounted  a  10"  engine  room  clock, 
an  8"  boiler  pressure  steam  <;auge, 
an  8"  steam  gauge  connected  to  the 
receiver  between  the  high  and  low- 
pressure  cylinders  of  the  compound 
engine,  and  two  8"  compound 
vacuum  and  back  pressure  gauges, 
one  connected  to  the  exhaust  pipe 
from  each  engine. 

For  furnishing  compressed  air 
for  operating  the  pneumatic  hoists 
and  other  pneumatic  machinery  used 
in  the  works,  a  class  D-2  10"  x  16"  x 
12"  Canadian  Rand  Drill  Company 
air  compressor  has  been  installed.  This  compressor  is 
driven  by  belt  from  a  40  h.p.  Westinghouse  direct 
current  motor.  This  compressor  is  designed  as  a  com- 
pound machine,  the  high-pressure  or  10"  x  12"  halt  be- 
ing installed  at  present,  the  foundations  being  so  ar- 
ranged that  the  low  pressure  or  16"  x  12"  half  can  be 
installed  when  required.  The  capacity  of  this  com- 
pressor is  446  cubic  feet  of  free  air  per  minute  at  a 
speed  of  120  revolutions  per  minute. 
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At  the  last  convention  of  Rail- 
VauSng  Telegraph  Superintendents, 

held  in  Indianapolis,  some  dis- 
cussion took  place  on  the  possibility  of  the  telephone 
beinj.^  more  generally  used  in  railway  work.  Several 
well-known  telegraphers  gave  it  as  their  opinion  that, 
owing  to  the  many  improvetnents  that  were  being  made 
in  telephonic  apparatus,  it  was  likely  to  supersede  the 
telegraph  system  to  some  extent.  That  events  are 
working  in  this  direction  is  shown  by  the  fact  that  on 
September  7  last  the  Pittsburg  Railways  Company 
made  a  final  test  of  the  portable  telephone  for  street 
car  use,  the  test  being  found  satisfactory  as  far  distant 
as  the  inventors  could  get  from  Pittsburg  by  trolley, 
which  was  thirty  miles.  The  overhead  trolley  wire  is 
used  for  transmitting.  Each  car  is  supplied  with 
a  portable  telephone  hung  in  a  neat  box, 
which  can  be  used  from  any  pole  along  the  entire 
line.  From  each  pole  hangs,  within  six  feet  of  the 
ground,  a  "jack,"  into  which  the  conductor  or  opera- 
tor places  a  plug,  and  by  pressing  a  button  the  tele- 
phone bell  rings  in  the  main  office  of  the  company  in 
Pittsburg,  when  connection  can  be  made  wiih  the  main 
central.  The  invention  is  the  work  of  Superintendent 
James  W.  Boden,  of  the  Pittsburg  Railways  Company. 
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A  late  consular  report  from  Ger- 
Use  of^Superheated  ^^^y^  gj^es  some  particulars  re- 
garding the  use  of  superheated 
steam  in  that  country,  showing  that  very  satisfac- 
tory results  have  been  attained.  The  first  experiments 
were  made  with  stationary  engines,  but  during  the 
last  few  years  some  of  the  State  railways  have  been 
equipped  with  the  Schmidt  superheater,  which  is  the 
one  most  commonly  used.  On  a  trial  between  Som- 
merfeld  and  Berlin  the  performance  of  a  twin  locomo- 
tive using  superheated  steam  and  of  two  similar  com- 
pound locomotives  using  ordinary  steam  showed  that 
the  engine  with  the  superheater  effected  a  saving  of 
lo.g  per  cent,  in  the  quantity  of  coal  used  and  of  25. 8 
per  cent,  in  the  amount  of  water  used.  The  engine 
with  superheater  also  made  much  better  time  at  start- 
ing than  the  compound  engines  at  the  fifteen  stations 
where  the  train  stopped,  and  climbed  the  grades  at  a 
greater  speed.  Based  on  the  amount  of  steam  pro- 
duced, it  was  estimated  that  the  real  saving  in  coal 
should  have  been  15.3  per  cent,  instead  of  10.9  per 
cent.,  the  saving  actually  attained.  Most  exhaustive 
co  rparative  tests  were  also  made  by  the  management 
of  the  Stadtbahn,  of  Berlin,  whose  lines  run  through 
and  around  the  city.  Three  engines  of  types  con- 
sidered best  adapted  to  the  service  of  the  railroad 
were  tested  under  conditions  as  nearly  alike  as  possible, 
and  the  locomotives  using  superheated  steam  gave 
much  better  results  than  the  ordinary  engines.  It  is 
pointed  out  that  engines  using  superheated  steam 
gather  speed  much  more  rapidly  at  the  start  than 
other  locomotives  and  are  therefore  especially  adapted 
for  urban  traffic.  The  report  states  that  the  com- 
pound engine  can  be  replaced  by  the  simpler  twin  en- 
gine, with  increase  of  power  and  lower  pressures  in 
the  boiler,  which  fact  would  seem  to  warrant  the  use  of 
superheated  steam  even  if  no  economy  in  fuel  were  at- 
tained. In  America  the  utilization  of  superheated 
steam  has  not  made  progress  owing  to  difficulties  in 
lubrication.  It  seems  that  this  trouble  has  been  largely 
overcome  in  Germany,  and  it  should,  therefore,  not 
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be  regfarded  as  an  obstacle  to  further  experiment  on 
this  side.  We  understand  that  one  of  the  the  Cana- 
dian railroads  is  now  experimenting  with  a  locomotive 
equipped  with  the  Schmidt  superheater  and  that  the 
results  are  being:  awaited  with  considerable  interest. 


The     International  Electrical 

The  International  Elec-  Congress  which  is  to  be  held  in 
trlcal  Congress.  ° 

the  city  of  St.   Louis,  Mo.,  dur- 
ing the  entire  week  beginning  September  12th  promises 
to  be  the  most  important  assemblage  which  has  taken 
place  during  the  history  of  electrical  science.  Visiting 
engineers  have  arrived  in  large  numbers  from  Ger- 
many,  France,   England,  Italy  and   Switzerland,  the 
Institution  ot  Electrical  Engineers  of  Great  Britain 
alone  being  represented  by  75  members.     Never  before 
has  such  an  opportunity  been  offered  to  learn  through 
personal  contact  the  views  of  such  a  large  number  of 
distinguished  electricians  and  to  discuss  the  relative 
merits  of  different  systems  with  their  respective  advo- 
cates.    In  response  to  invitations  to  join  the  Congress, 
1 ,956  acceptances  had  been  received  by  August  31st, 
of  which  1,560  are  from  North  America  and  396  from 
other  countries.    The  American  Institute  of  Electrical 
Engineers  have  arranged  a  trip  of  inspection  for  their 
guests,  the  intention  being  to  visit  Schenectady,  Pitts- 
burg, Niagara  Falls,  Montreal,   and  other  important 
electrical  centres.    The  committee  in  charge  have  re- 
ceived the  promise  of  about  170  pajjers,  77  of  which 
are  already  in  hand.    These  have  all  been  submitted 
by  request  and  they  will  doubtless  form  the  most  in- 
teresting volume  of  transactions  which   has  yet  been 
compiled.     It  is  the  intention   that  immediately  after 
the  opening  the  Congress  will  be  divided  into  eight 
sections,    as  follows  :    Section    A — General  Theory. 
Section  B — General  Applications.     Section  C — Electro- 
chemistry.    Section  D — Electric  Power  Transmission. 
Section  E — Electric  Light  and  Distribution.  Section 
F — Electric  Transportation.   Section  G — Electric  Com- 
munication.     Section   H — Electrotherapeutics.  Sec- 
tions B  D  and  E  will  likely  be  found  of  most  interest 
to  practising  electrical  engineers  and  central  station 
and  electric  railway  managers.    The  papers  arranged 
for  section  B,  as  given  in  the  preliminary  programme, 
include  one  on  "  Electric  Motors  in  Shop  Service,"  by 
C.  Day,  and  another  on  "  Very  High  Voltage  Trans- 
formers," by  Prof.  H.  B.  Smith.     Dr.  A.  E.  Kennelly 
and  S.  E.  Whiting  will  read  a  paper  on  *'  The  Present 
Status  of  the  Edison  Storage  Battery  "  before  Section 
C.     Under  Section  D  we  find  many  important  papers, 
among  which  we  might   specially  mention   "  High- 
Potential   Long-Distance  Transmission  and  Control," 
by  F.  G.  Baum  ;  "The  Construction  and  Insulation  of 
High  Tension  Transmission  Lines,"  by  M.  J.  Gerry, 
jr.;  "Some  Practical  Experiences  in  the  Operation  of 
Many  Plants  in   Parallel,"  by  li.  F.  Hayward  ;  and 
"The  Maximum   Distance  to  which   Power  can  be 
Economically  Transmitted,"  by   Ralph   D.  Mershon. 
Before  the   Electric  Light  and  Distribution  section  will 
be  read  upwards  of  thirty  papers,  including   "  The 
Superiority  of  the  Alternating  Current  for  Distribution 
in   Large  Cities,"  by  Dr.   G.  Stearn  ;  "Commercial 
Limits  of  Electric  Transmission  with  Special  Reference 
to  Lighting  Service,"  by  Sig.  Ing.   Guido  Semenza  ; 
"  Electric  Transmission  and  Distribution  for  Suburban 
Towns  from  a  General  Power  Station,"  by  Herbert  A. 
Wagner  ;  "  The  Effect  of  Steam  Turbines  on  Central 


Station  Practice,"  by  W.  L.  R.  Emmet.  "  The 
Storage  Battery  in  Electric  Railway  Service,"  by  A. 
G.  Entz,  will  probably  be  one  of  the  most  practical 
papers  submitted  before  the  Electric  Transportation 
Section.  Persons  interested  in  electric  communication 
will  find  much  tood  for  thought  in  the  papers  to  be 
presented  before  that  section.  In  Section  G  the  sub- 
ject of  "  Automatic  Versus  Manual  Telephone  Ex- 
changes "  is  to  be  discussed  by  Kempster  B.  Miller, 
and  "  The  Telephone  Problem  in  Large  Cities  "*will  be 
handled  by  Franz.  J.  Dommerque.  We  would  like  to 
mention  other  papers  to  be  presented,  but  space  does 
not  permit.  We  hope  that  many  Canadian  electrical 
engineers  will  take  advantage  of  the  opportunity  offered 
to  attend  the  Congress,  as  they  are  certain  to  be 
abundantly  repaid  for  the  time  ?nd  money  involved. 


ELECTRIC  RAILWAY  CONSTRUCTION. 

It  is  announced  that  the  Canadian  Electric  Traction 
Company,  Limited,  which  was  recently  financed  in 
London,  Eng.,  for  the  purpose  of  constructing  an 
electric  railway  from  London,  Ont.,  through  the  city  of 
St.  Thomas  to  Port  Stanley,  a  distance  of  thirty  miles, 
have  awarded  the  contract  for  the  equipment  of  the 
road  to  Bruce,  Pebbles  &  Company,  of  Edinburgh, 
Scotland.  There  will  be  ten  motor  cars,  all  designed 
to  operate  at  a  speed  of  thirty  miles  an  hour  on  the 
level  and  fifteen  miles  an  hour  on  grades  of  one  in 
twentv-five.  Each  car  will  have  a  seating  capacity  for 
fifty  passengers  and  will  be  capable  of  hauling  a 
freight  or  passenger  trailer  in  addition.  The  value  of 
the  contract  secured  by  the  Scotch  firm  is  upwards  of 
$200,000. 

This  is  the  first  contract  ever  given  to  a  British  con- 
cern for  the  equipment  of  a  Canadian  electric  road. 
It  is  understood  that  power  will  be  transmitted  at 
10,000  volts  and  will  be  stepped  down  to  1,000  volts 
for  the  motors.  The  Ganz  polyphase  system  is  to  be 
adopted  and  the  contractors  claim  it  will  show  a  saving 
of  thirty  per  cent,  both  in  first  cost  and  operating  ex- 
penses when  compared  with  a  single  phase  or  a  con- 
tinuous current  equipment. 

As  soon  as  the  road  from  London  to  Port  Stanley  is 
completed,  it  is  probable  that  a  line  from  London  to 
Hamilton  will  be  constructed,  making  in  all  a  distance 
of  160  miles. 


LIGHTING  OF  THE  WINNIPEG  EXHIBITION. 

Mr.  W.  Phillips,  Manager  of  ilie  Winnipejj  Electric  Street 
Railway  Company,  sends  us  the  follovving^  communication,  wliich 
explains  itself  : 

Winnipeg,  30th  August,  1904. 
Publishers  Canadian  Electrical  News  . 

Dear  Sirs, — Wc  have  to  iiand  your  .August  number  of  the 
Electricai,  News  in  which  you  give  a  general  write-up  of  the 
Oominion  Exhibition  at  Winnipeg,  and  we  wish  to  thank  you  for 
the  complimentary  mention  of  the  street  car  service.  We,  how- 
ever, wish  to  correct  an  item  in  connection  with  the  Exhibition 
lighting  where  you  say  the  current  for  lighting  the  Exhibition  was 
supplied  from  the  city  plant  and  all  details  and  arrangements  in 
connection  therewith  wtre  handed  over  to  the  E.  S.  Harrison 
Company,  Limited.  This  is  incorrect,  inasmuch  is  the  city  plant 
did  not  supply  any  of  the  current  for  the  Exhibition  lighting,  this 
being  all  supplied  by  the  Street  Railway  Company,  anti  in  addi- 
tion to  supplying  the  Exhibition  the  Street  Railway  Company 
supplied  50  k.w.  to  the  city  for  all  their  special  illuminations. 
Kindly  make  correction  accordingly  in  your  next  issue  and 
oblige. 

^'ours  truly, 

W.  Phillips,  Manager. 
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MACHINERY    HALL   AT  THE  CANADIAN 
NATIONAL  EXPOSITION,  TORONTO.  . 

I'pwards  of  fifty  cxhibilois  are  to  be  found  in  the 
Machinery  Hall  at  the  National  Exposition  now  in  pro- 
gress in  Toronto.  Taken  as  a  whole,  the  exhibit  in 
this  building  is,  without  doubt,  superior  to  that  of  any 
previous  year  both  in  point  of  general  attractiveness 
and  the  variety  of  manufactures  shown.  The  accom- 
panyinfj  panoramic  view  will  give  the  reader  some  idea 
of  the  character  ot  the  exhibits  as  well  as  of  the 
general  appearance  of  the  building. 

The  most  extensive  exhibit  is  that  of  the  Canadian 
deneral  Electric  Company  and  its  associate  concern, 
the  Canada  Foundry  Company,  of  which  an  illustration 


actual  working  plant,  the  generators  being  under  load 
and  supplying  current  for  the  operation  ot  motors  in 
the  Produce  Building,  Implement  Hall,  etc.,  as  well  as 
lor  special  purposes  such  as  focusing  arc  lamps,  pic- 
ture machines,  and  Incandescent  lighting  in  various 
parts  of  the  grounds. 

The  Toronto  &  Hamilton  Electric  Company,  of 
Hamilton,  are  exhibiting  a  line  of  direct  current  appar- 
atus, including  15  k.  w.  and  7  1/2  k.w.  direct  con- 
nected dynamos,  also  three  single  phase  motors,  one  2- 
phase  motor,  switch-board  instruments  and  supplies. 

The  Consolidated  Electric  Company,  of  Toronto, 
show  a  40  h.p.  direct  current  King  Edward  motor, 
operating  at  a  speed  of  775,  which  they  claim  is  un- 


VIEW  OF  THE  EXHIBITS  IN  THE  MACHINERY  HALL  AT  THE  CANAD! 


and  full  particulars  will  be  found  on  another  page. 

The  exhibit  of  tha  United  Electric  Company,  ot  To- 
ronto, is  very  attractive  and  particularly  interesting  to 
central  station  men.  It  includes  a  112  1/2  k.w.,  500 
volt,  multipolar,  direct  current  six-pole  generator ;  one 
50  k.w.  m.p.d.c.  250  volt  steel  generator  ;  one  12 
k.w.  125  volt  generator  ;  one  6  k.w.  125  volt  genera- 
tor ;  one  25  h.p.  induction  motor  ;  one  8  h.p.  250  volt 
motor,  several  smaller  motors,  and  one  50  k.w.  200 
volt  alternating  current  inductor  alternator  of  1904  de- 
sign. There  is  shown  a  complete  switchboard  equip- 
ment, including  two  marble  generator  panels  and  two 
distributing  panels,  also  a  full  line  of  arc  lamps,  fan 
motors,  telephones,  etc.    The  exhibit  is  laid  out  as  an 


surpassed  in  efficiency  and  coolness  of  operation. 
They  have  also  on  exhibit  a  range  of  motors,  switch- 
boards, fan  motors,  and  electrical  supplies,  including 
oscillating  fans. 

An  attractive  exhibit  of  electrical  apparatus  has  been 
made  by  the  Jones  &  Moore  Electric  Company,  of  To- 
ronto. They  show  a  line  of  bipolar  and  multipolar 
generators  and  motors  from  3  1/2  to  80  h.p.,  and  sup- 
ply arc  and  incandescent  lighting  throughout  the 
Machinery  Hall.  All  motors  are  connected  up.  Their 
switchboards  are  handsomely  decorated  and  are  equip- 
ped with  double-throw,  double-pole,  quick-break 
switches,  the  arrangement  of  which  is  quite  unique. 
Not  the  least  interesting  feature  of  their  exhibit  is  the 
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display  of  Adams-Bagnall  arc  lamps  and  special  lamps. 
Direct  and  alternating  current  fans  and  a  full  line  of 
electrical  house  furnishings,  telephones,  etc.,  complete 
a  very  creditable  exhibit,  which  is  artistically  lighted 
by  colored  incandescent  lights  in  such  a  manner  as  to 
produce  a  most  pleasing  effect. 

The  McLachlan-Joy  Electric  Company,  201  Queen 
street  east,  Toronto,  are  showing  a  15  k.  w.  dynamo 
to  operate  at  800  revolutions,  a  30  k.  w.  500  volt 
motor,  5  h.  p.  110  volt  motor,  6  h.  p.  bipolar  motor 
and  a  6  h.  p.  multipolar  ceiling  motor,  also  a  marble 
switchboard  and  instruments.  The  exhibit  of  the  Mc- 
Lachlan  Gasoline  Engine  Company  includes  a  gas 
engine  of  8  h.  p.  operating  a  4  h.  p.  steam  engine  from 


confined  to  a  4  h.  p.  gasoline  engine,  ot  simple  con- 
struction but  fully  guaranteed.  They  manufacture 
stationary,  portable  and  marine  gasoline  engines 
for  all  purposes  and  make  a  special  engine 
for  electric  plants,  for  which  they  guarantee  a  mini- 
mum of  variation  from  no  load  to  full  load.  This 
company  also  manufacture  automatic  towing  machines, 
mine  hoists  and  contractors'  plant,  and  intend  this 
winter  to  take  up  the  manufacture  of  steel  launches. 

Another  new  exhibitor  is  the  Smart-Turner  Machine 
Company,  of  Hamilton,  who  show  steam  pumps  and 
gasoline  engines  from  lyi  horse  power  upwards,  also 
the  Rogers  shaking  grate,  which  is  claimed  to  be  a 
greater  fuel  saver  and  to  accomplish  splendid  results 


EXHIBITION,  TORONTO,  AUGUST  28  TO  SEPTEMBER  10,  .904- 


the  waste  heat  of  the  gas  engine,  also  a  threshing 
engine  of  double  cylinder  type  and  six  gasoline  engines 
of  various  sizes. 

The  power  for  the  main  drives  in  the  Machinery 
Hall  is  supplied  by  two  Goldie  &  McCulloch  engines, 
one  being  of  the  well-known  Wheelock  type,  the  other 
a  high  speed  "Ideal"  engine.  The  Goldie  &  McCul- 
loch Company  also  show  a  12-inch  4-sided  moulder, 
new  style  power  feed  cut-off"  saw,  new  30-inch  double 
surface  planer,  four-sided  moulder,  milling  separator, 
wheat  steamer,  boiler  feed  pump  and  several  sets  of 
Philbrick  patent  matcher  heads. 

A  new  exhibitor  this  year  is  the  Georgian  Hay  En- 
gineering Works,  of  Midland,  Ont.    Their  display  is 


with  slack  coal.  This  company  recently  acquired  the 
business  of  the  Hamilton  Motor  Works. 

The  Goold,  Shapley  &  Muir  Company,  of  Brantford, 
Ont.,  also  exhibit  gas  and  gasoline  engines,  the  range 
being  from  3  h.p.  upwards. 

The  almost  entire  absence  ot  smoke  from  the 
chimney  of  the  Machinery  Hall  is  due  to  the  fact  that 
the  boilers  operating  the  machinery  are  equipped  with 
the  Jones  underfeed  stoker,  which,  in  addition  to  being 
a  smoke  consumer,  is  a  mechanical  stoker,  producing 
perfect  combustion. 

The  large  water  tube  boiler  exhibited  by  Babcock  & 
Wilcox,  Limited,  Montreal  and  Toronto,  has  been  in- 
spected by  many  persons  interested  in   power.     It  is 
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equipped  with  tli:  U.  aiui  W.  superheater,  which  they 
chiim  will  reduce  the  fuel  bill  by  20  per  cetit.  Boiler 
foTfjings,  manhole  covers,  ecotiomizers,  gauges,  etc., 
complete  the  display. 

The  Dodge  Manufacturing  Company,  of  Toronto, 
have  a  very  interesting  exhibit  of  power  transtnission 
appliances.  The  shafting  shown  is  fitted  with  the 
Dodge  friction  clutch  and  is  attracting  much  attention. 
Dodge  wood  split  pulleys  are  shown  in  all  sizes,  be- 
sides a  complete  line  of  couplings,  hangers,  ring, 
chain,  and  capilliary  selt-olling  bearings,  machine 
moulded  iron  pulle)s,  etc. 

I\nir  belting  firms  are  represented  in  the  Machineiy 
llall.  The  J.  C.  McLaren  Belting  Company,  of  Mon- 
treal and  Torotito,  show  a  36-inch  2-ply  leather  belt 
mado  for  the  Ingersoll  l^iectric  Light  &  Power  Com- 
pany ;  a  24-inch  belt  made  for  the  electric  light  plant 
:a  Mitchell,  Ont.,  and  a  4S-inch  belt  for  the  Firstbrook 
Box  Company, of  Toronto.  The  latter  belt  is  to  operate 
on  a  Reeves  pulley,  which  is  shown  in  the  Manufac- 
turars'  .Annex. 

In  the  exhibit  of  D.  K.  McLaren,  of  Montreal,  are 
to  be  found  leather  belts  of  various  sizes,  made  from 
oak-ianned  leather,  also  belts  made  of  a  mixture  of 
Batavia  and  rubber,  for  use  in  exposed  places.  English 
card  clothing, cotton  mill  supplies,  belt  hooks,  etc.,  are 
also  shown. 

The  Dominion  Belting  Company,  of  Hamilton,  show 
a  stitched  cotton  duck  belt  five  teet  wide,  of  their  well- 
known  "Maple  Leaf"  brand,  also  smaller  belts  down 
to  1%  inches  wide.  The  duck  from  which  this  class 
of  belting  is  made  is  treated  with  a  special  preparation 
which  gives  splendid  results. 

The  Rossendale  Belting  Company,  of  Manchester, 
Eng.,  whose  Canadian  office  is  at  59-63  Front  street 
east,  Toron'-O,  have  an  exhibit  of  their  M.  A.  Y.  solid 
woven,  anti-friction  edged  belting  and  the  Jackson 
patent  belt  fasteners. 

A  varied  line  of  goods  is  shown  by  the  Fairbanks 
Company,  of  Montreal,  who  have  a  very  interesting 
exhibit.  The  list  includes  their  standard  scales, 
asbestos  disc  valves,  Thompson  engine  indicators, 
safely  valves,  Foster  pressure  regulating  valves,  steam 
gauges,  gas  and  gasoline  engines  of  horizontal  and 
vertical  types,  Nicholson's  patent  compression  coup- 
lings, ball  and  socket  drop  hammers.  Fair  wood  split 
pulleys  (made  in  Canada),  compressed  steel  pulleys. 
Fair  brand  leather  belting,  Geipel  steam  traps,  Burt 
exhaust  heads.  Warden  oil  filters  and  several  other 
steam  specialties.  Of  special  interest  is  Goodison's 
magnetic  ignjter,  a  new  and  unique  invention  for  the 
ignition  of  gas  and  gasoline  engines  by  means  oi  which 
all  loose  batteries  commonly  used  for  the  ignition  of 
such  engines  are  done  away  with. 

The  Canada  Metal  Company,  of  Toronto,  are  again 
in  evidence  this  year  with  a  neatly-arranged  exhibit  of 
babbitt  metals,  stereotype  metals,  electrical  zinc, 
solders  for  electrical  purposes,  fuse  wires,  lead  pipe, 
etc.  They  claim  to  be  the  largest  manufacturers  of 
electrical  zinc  in  Canada  (from  one  ampere  up),  also  to 
be  making  the  largest  and  smallest  lead  pipe  in  On- 
tario. Their  "  Hercules  "  babbitt  metal  is  guaranteed 
for  all  line  shafting.  The  goods  shown  are  all  the 
product  of  the  company's  factory  on  William  street, 
Toronto. 

Babbitt  metal  comprises  the  main  feature  of  the 
exhibit  of  the  Syracuse  Smelting  Works,  of  Montreal. 


Their  Manganese  anti-friction  metal  is  claim.ed  to  have 
no  superior.  Specimens  of  copper  ore  and  the  refined 
product  are  shown  by  their  associate  company,  the 
Montreal  Copper  Company,  who  were  the  first  in 
Canada  to  produce  refined  ingot  copper.  This  was 
accomplished  on  February  12,  1904.  This  copper 
analyses  99.75  per  cent,  pure,  which  is  a  remarkable 
showing. 

The  Eureka  Mineral  Wool  Company,  of  Toronto, 
are  utilizing  a  considerable  portion  of  their  space  to 
demonstrate  the  advantages  of  "Cling  Surface"  belt 
dressing,  of  which  they  are  making  a  specialty.  When 
treated  with  this  dressing  the  friction  of  a  belt  is 
greatly  reduced  and  the  incidental  expenses  decreased. 
Mineral  wool  pipe  covering,  Daniels'  perfect  pistol 
packing,  Florian  fireproof  deadening  felt,  and  Paroid 
roofing  are  among  the  other  articles  exhibited  by  this 
company. 

The  Philip  Carey  Manufacturing  Company,  100 
Front  street  east,  Toronto,  are  showing  standard 
asbestos  pipe  covering.  Magnesia  flexible  cement  roof- 
ing, asbestos  sheeting,  etc. 

One  of  the  most  brilliant  exhibits  in  the  Machinery 
Hall  is  that  of  the  James  Morrison  Brass  Manufactur- 
ing Company,  of  Toronto,  which  includes  lighting  fix- 
tures in  gas,  electric  and  combination,  in  both  bright 
gold  and  old  brass  finishes,  bronze  Newell  posts,  an 
electric  binnacle  for  steamships  and  a  wide  range  of 
plumbers'  supplies.  The  Nethery  flush  valves  exhibited 
are  unique  and  possess  many  advantages. 

Exhibits  of  roller  bearings  are  again  prominent 
this  year,  and  great  interest  is  shown  in  the  practical 
demonstrations  that  are  being  made.  The  Henderson 
Roller  Bearing  Compahy,  of  Toronto,  have  in  the 
centre  of  their  exhibit  a  heavy  roller  weighing  5,628 
pounds  mounted  on  pedestals  and  running  on  roller 
bearings,  and  which  is  actually  driven  by  a  fine  silk 
fish  line.  A  three-ton  railway  truck  is  moved  by  4 
pounds  4  ounces  of  power.  The  Canadian  Bearings, 
Limited,  of  Hamilton,  are  exploiting  Wright's  taper 
roller  bearings,  which  they  exhibit  as  fitted  to  buggy 
and  waggon  hubs,  shafting,  bicycles,  and  other 
mechanical  devices.  It  is  claimed  that  this  bearing 
saves  from  33  to  75  per  cent,  in  motive  power  and  95  per 
cent,  of  lubricant.  Besides  their  main  exhibit,  the  Chap- 
man Double  Ball  Bearing  Company,  of  Toronto,  have 
all  the  shafting  in  the  Machinery  Hall  equipped  with  their 
bearings,  which  enables  manufacturers  to  examine  the 
bearings  operating  under  the  ordinary  conditions  that 
would  be  found  in  their  own  plants. 

Messrs.  Kerr  &  Goodwin,  of  Brantford,  Ont.,  have 
a  very  fine  exhibit  of  the  "Imperial"  lathe  chuck,  and 
Messrs.  G.  .S  Sinclair  &  Sons,  of  Wiarton,  Ont.,  ex- 
hibit Sinclair's  patent  shaft  coupler  for  the  transmis- 
sion of  power,  the  salient  features  of  which  are  safety, 
no  bolts,  no  keys,  never  slips.  The  holding  power  of 
it  is  increased  as  the  strain  on  the  shaft  is  increased, 
its  grip  being  automatic. 

Other  exhibitors  in  the  buildirg  include  the  C.  Wil- 
son Scale  Company,  of  Toronto,  scales,  power  meat 
cutters,  and  bread  moulding  machines;  S.  V^essot  & 
Company,  Joliette,  Que.,  Champion  feed  mills;  R.  H. 
Buchanan  &  Company,  Montreal,  Erecson  hot  air 
engine;  A.  R.  Williams  Machinery  Company,  Toronto, 
woodworking  machinery,  mining  machinery,  machine 
tools,  etc. ;  Wayland  Williams,  Roberts'  filling  ma- 
chines for  liquids,  oils  and  paints;  American  Machine 
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Company,  Newark,  Del.,  hot  air  pumping-  engine; 
The  Sheetz  &  Lynde  Company,  Toronto,  sales  agents, 
the  von  der  Osten  brick  machine,  of  which  Mr.  E. 
von  der  Osten,  consulting  engineer,  g  Toronto  street, 
Toronto,  is  the  patentee. 

In  the  exhibit  of  the  Pease  Foundry  Company,  of 
Toronto,  in  the  Stove  Building,  we  notice  the  "Allen" 
automatic  air  valve,  which  seems  to  embody  several 
new  features  in  the  fact  that  it  is  absolutely  automatic 
and  non-adjustable  and  closes  entirely  by  flotation.  It 
is  very  simple  in  construction  and  specially  applicable 
to  low  pressure  steam  heating. 


MICA  PRODUCTION  IN  CANADA. 

There  was  produced  from  the  mica  mines  of  Ontario 
in  1903,  according  to  the  1904  r>;port  of  the  Bureau  of 
Mines,  948  tons  of  mica,  worth  $102,205.  A  decided 
change  has  come  over  the  business  of  mica  mining  in 


from  the  pits,  and  forwarding  the  product  thus  ob- 
tained to  the  trimming  works,  where  it  is  graded,  split 
and  cut  into  marketable  sizes  and  forms.  The  figures 
given  above  as  to  quantity  and  value  of  product  repre- 
sent the  "  rough-cobbed  "  mica,  and  not  the  output  of 
the  trimming  works,  which  employ  in  the  aggregate  a 
large  amount  of  labor. 

Ontario  and  Quebec  are  perhaps  the  leading  sources 
of  mica  supply  on  the  continent,  and  furnish  a  very 
large  share  of  the  mica  used  in  the  manufacture  of 
electrical  apparatus.  The  variety  yielded  by  both 
Provinces  is  almost  entirely  phlogopite  or  "amber" 
mica,  the  flexibility  and  resistance  of  which  to  the 
passage  of  the  electric  current  render  it  most  suitable 
for  this  purpose.  It  is  exported  principally  to  the 
United  States,  but,  as  is  shown  by  statistics, 
quantities  have  of  late  years  also  gone  to  Great 
Britain,  whose  supplies  in  the  past  have  been  drawn 


The  Canadian  Electrical  Association  at  Power  Glen,  Enjovinc;  Llncheon  on  the  Lawn  at  the 
Superintendent's  Residence,  June  17TH,  1904. 


this  Province.  Formerly  a  large  number  ot  small 
openings,  hardly  to  be  designated  "  mines,"  were 
spasmodically  worked  by  their  owners,  mostly  the  farm- 
ers on  whose  lands  they  were  situated,  during  their 
spare  time,  or  when  a  rise  in  prices  made  it  an  object 
to  bring  mica  to  the  market.  Recently,  modern  busi- 
ness methods  have  been  applied  to  the  production  of 
mica,  and  the  number  of  properties  worked  has  become 
much  smaller,  while  at  the  same  time  operations  have 
been  on  a  larger  scale  and  more  steadily  carried  on. 
The  output  of  last  year  was  practically  all  from  three 
mines,  two  of  them,  the  Lacey  and  the  Hanlan, 
owned  by  the  General  Electric  Company,  and  the 
third,  the  Bob's  lake,  by  Messrs.  Kent  Bros.,  of  King- 
ston. Mr.  J.  W.  Trousdale,  of  Sydenham,  Mr.  L.J. 
Gemmell,  of  Perth,  and  Messrs.  J.  Richardson  &  Sons, 
of  Kingston,  also  produced  smaller  quantities,  from 
the  McClatchey,  Donnelly  and  Freeman  mines  respec- 
tively. 

The  practice  is  now  generally  adopted  of  simply 
"rough-cobbing"  the  mica  at  the  mine  as  it  comes 


mainly  from  India.  Muscovite  or  white  mica  also  oc- 
curs in  both  Provinces,  but  it  is  usually  stifTer  in 
quality  and  less  amenable  to  the  bending  and  shaping 
required  in  making  the  insulating  parts  of  electrical 
machinery. 

The  disproportion  which  formerly  existed  between 
the  value  of  the  larger  sizes  of  mica  and  the  smaller 
sizes  has  to  some  extent  been  done  away  by  the  in- 
creasing manufacture  of  "  micanite,"  in  which  pieces 
of  mica  of  all  shapes  and  sizes  are  built  up  bj'  means 
of  a  shellac  cement  into  any  dimension  and  thickness 
required.  These  boards  can  be  cut,  planed  and  shaped 
with  ease,  and  are  almost,  if  not  quite,  as  eflicient  in 
their  insulating  properties  as  the  mica  itself.  In  mak- 
ing "  micanite,"  the  quality,  not  the  size,  of  the  piece 
is  the  important  consideration,  and  fragments  down  to 
I  inch  by  2  inches  in  area,  which  were  formerly  rele- 
gated to  the  scrap  heap,  are  now  made  use  of  in  this 
way. 

The  producing  mica  mines  of  Ontario  are  situated 
in  the  counties  ot  Lanark  and  Frontenac,  in  eastern 
Ontario,  but  mica  of  what  appears  to  he  marKetable 
quality  has  also  been  found  in  the  districts  of  Nipissing 
and  Parry  Sound. 
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STEEL  TOWERS  FOR  TRANSMISSION  LINES. 

rhc  illustration  herewith  represents  one  of  2,800 
steel  towers  which  the  Cicada  l'\Hindry  Company,  of 
Toionto,  are  buildin>;  tor  carrying  the  conductors  of 
the  Toronto  and  Niai;ara  Power  Company's  transmis- 
sion line  from  Niagara  Falls  to  Toronto,  a  distance  of 
eighty  miles.  These  towers  will  extend  along  each  side 
of  the  eighty-foot  right  of  way,  and  will  be  spaced  400 
teet  apart.  They  are  constructed  of  galvaniz2d  steel 
angles  bolted  together  with  bracing  similar  to  the  usual 
design  of  windmill  towers.  They  will  be  forty-six  feet 
high,  having  a  base  fourteen  feet  by  twelve  feet. 
Lengthwise  of  the  line  each  tower  will  have  a  uniform 
width  of  fourteen  feet  from  bottom  to  top,  but  cross- 
wise the  width  of  twelve  feet  at  the  bottom  will  dimin- 
ish, ttie  sides  coming  together  at  the  top.    A  steel  pipe 


One  of  the  Steel  Towers  for  the  Toronto  and  Niagara 
Power  Company. 

will  form  a  cross-b.ir,  carrying  four  steA  pins,  on 
which  insulators  will  be  p'aced.  The  other  two 
insulators  will  be  placed  on  vertical  steel  pipes, 
so  that  the  conductors  of  each  circuit  will  form  an 
equilateral  triangle,  with  a  horizontal  base  of  six  feet. 
The  towers  will  be  sunk  about  six  feet  in- the  ground, 
each  foot  resting  on  a  cedar  block,  and  braced  with 
other  blopks,  upon  which  the  earth  will  be  solidly 
rammed.  'Wherever  the  nature  of  the  soil  demands  it, 
a  concrete  foundation  will  be  used.  Towers  will  be 
bolted  together  in  a  horizontal  position  and  raised  to 
the  vertical  by  means  of  a  derrick. 

The  towers  are  designed  to  withstand  a  side  strain 
of  10,000  pounds  applied  to  the  top.  Where  unusual 
conditions  exist,  special  towers  will  be  provided.  At 
curves  the  towers  will  be  placed  at  shorter  intervals, 
and  so  constructed  that  they  will  withstand  the  strain 
without  guys.     At  the  crossing  of  the  Welland  Canal 


towers  will  be  erected  of  special  height  to  allow  the 
passage  of  ships  below  the  conductors,  and  the  same 
will  be  done  at  the  Hamilton  Bay  Gap.  With  few  ex- 
ceptions the  line  passes  through  a  practically  level 
country  and  presents  few  difficulties  in  construction. 

The  insulators  will  be  glazed  brown  porcelain,  made 
in  three  or  four  parts.  The  parts  making  up  the  insula- 
tor will  be  cemented  together  and  the  insulator  cement- 
ed to  the  steel  pin.  The  insulator  will  be  about  four- 
teen inches  in  diameter  of  top  umbrella,  and  about 
fourteen  inches  high  over  all. 

The  transmission  line  will  consist  of  four  three-phase 
circuits,  to  be  operated  at  60,000  volts,  two  circuits 
being  carried  by  each  line  of  towers.  The  conductor 
will  be  composed  of  6  strands  No.  6  copper  wire  wound 
about  a  hemp  core.  The  combined  area.of  the  strands 
is  190,000  circular  mills,  and  a  high  conductivity  with 
a  high  tensile  strength  and  elasticity  is  obtained.  Tests 
with  this  cable  show  that  an  elastic  limit  exceeding 
35,000  pounds  per  square  inch  can  be  obtained  with  an 
ultimate  tensile  strength  of  55,000  pounds  per  square 
inch.  The  cable,  which  will  be  supplied  by  the  manu- 
facturer in  lengths  of  3,000  feet,  will  be  joined  by 
twisted  copper  sleeves  unsoldered,  and  copper  tie  v/ires 
will  be  used.  Low  temperature,  wind,  sleet,  etc.,  have 
been  provided  for  in  the  spacing  of  the  towers  and  the 
amount  of  sag  to  be  allowed.  Lightning  arresters  of 
ample  capacity  will  be  placed  at  various  points  on  each 
circuit,  each  arrester  being  provided  with  a  knife- 
switch  for  disconnecting  it  from  the  transmission  line. 

ALCOHOL  MOTORS  AND  PUMPS  IN  CUBA. 

United  States  Minister  Squires,  of  Habana,  Cuba, 
writes  as  follows  : 

Matanzas,  a  city  of  about  40,000  inhabitants,  has 
water  connection  in  1,700  out  of  4,000  houses,  which 
use  about  100,000  gallons  a  day.  The  waterworks, 
operated  by  an  American  company  incorporated  in  the 
State  of  Delaware,  are  located  a  few  miles  distant  from 
the  city,  where  there  are  springs  givingf  excellent  water 
in  sufficient  quantity  to  supply  a  city  of  100,000  people. 

The  alcohol  motor  pump,  used  on  Sunday  last  for 
the  first  time,  is  of  German  manufacture,  and  cost, 
complete  with  installation,  $6,000.  This  motor  pump 
is  a  45  horse-power  machine  and  is  operated  at  a  fuel 
cost  of  about  40  cents  an  hour,  or  $4  a  day  of  ten 
hours,  pumping  1,000,000  gallons  of  water. 

As  alcohol  here  is  very  cheap  (10  cents  a  gallon),  the 
running  expenses  of  these  motors  are  at  the  minimum. 
The  Germans  are  selling  in  Cuba  many  such  motors 
for  electric  lighting  and  water  plants  at  very  low  prices. 
One  firm  has  a  contract  to  put  in  an  alcohol  motor 
pump  at  Vento,  for  use  in  connection  with  the  Habana 
water  supply,  which  is  expected  to  develop  i8o  horse- 
power, to  cost,  with  installation,  about  $25,000,  and 
to  pump  1,000,000  gallons  an  hour  at  a  fuel  cost  of 
$1.60.  The  same  firm  has  installed  an  electric-plant 
alcohol  motor  of  45  horse-power,  which  supplies  138 
lights  (Hersh  lamps)  at  a  fuel  cost  of  5  cents  an  hour. 

The  dissolution  is  announced  of  Finlayson  &  Cavers,  electri- 
cians, Montreal. 

Mr.  Charles  Brandeis,  consulting  engineer,  has  recently  re- 
moved into  commodious  offices,  Nos.  62  and  63  Guardian  Build- 
ing, Montreal. 

Mr.  VV.  F.  McLaren,  electric^il  engineer  with  the  Westing- 
house  Mfg.  Co.  at  Pittsburgh,  Pa.,  was  called  home  to  Hamilton 
last  week  by  the  sudden  death  of  his  father. 
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EXHIBIT  OF  ELECTRICAL  MACHINERY 
AND  FOUNDRY  PRODUCTS. 

The  largest  space  in  the  Machinery  Hall  at  the 
Toronto  Exhibition  is  occupied  by  the  Canadian  Gen- 
eral Electric  Company  and  the  Canada  Foundry  Com- 
pany, of  Toronto,  their  exhibit  consisting  of  four  car- 
loads of  electrical  machinery  and  foundry  products 
covering  a  space  of  120  feet  by  14  feet.  The  exhibit  is 
most  admirably  displayed  and  gives  the  visitor  some 
idea  of  the  vast  range  of  products  made  by  these  com- 
panies. 

Starting  at  the  entrance  of  this  building,  first  appears 
a  display  of  cast  iron  pipe  and  special  castings  ;  follow- 
ing this  a  Irrge  space  is  devoted  to  the  electrical  in- 
terests, and  here  the  attention  of  the  wireman  is  fixed 
as  he  looks  with  envious  eyes  on  the  display  of  elec- 
trical supplies  in  such  a  variety  as  has  before  been  un- 
known to  him.  The  ladies'  attention  is  arrested  by  a 
display  of  electric  cooking  and  heating  apparatus.  A 
full  line  of  transformers  is  displayed,   together  with 


the  core  and  coils  used  in  their  manufacture,  demon- 
strating the  method  of  insulation  used  in  the  manu- 
facture of  the  well-known  type  "H";  also  a  complete 
line  of  direct  current  motors  from  2  h.  p.  to  35  h.  p., 
and  standing  nearby  are  two  Kio  railway  controllers 
with  the  cover  off,  disclosing  the  mysterious  working 
parts.  A  handsome  marble  switchboard  forms  the 
background. 

On  the  wall  is  arranged  a  neat  display  of  armature 
and  transformer  punchings  and  armature  coils  insulated 
ready  to  be  placed  in  the  machines.  Next  comes  a  dis- 
play of  waterworks  supplies,  consisting  of  hydrants, 
valves  and  valve  boxes.  The  "Easy"  injector  and 
Beaver  post  lioie  diggets  cause  no  little  interest  and 
have  been  shown  and  explained  many  times.  A  large 
and  imposing  pyramid  of  set  screws  and  nuts  next 
catches  the  eye,  of  which  the  variety  is  a  surprise  to 
even  those  mechanics  who  are  constantly  using  them. 

In  the  office  was  displayed  views  of  the  different  fac- 
tories and  descriptive  matter.  A  very  handsome  man- 
tle illustrated  the  use  of  fire  dogs,  fenders  and  smoke 
guards  to  good  advantage. 


Then  follows  a  line  of  the  well-known  "  Northey  " 
pumps  :  A  "Triplex"  pump  5"  x  8"  driven  by  a  10 
h.p.  motor  supplying  180  gallons  per  minute  for  a 
water  face,  which  is  attracting  much  attention,  not 
only  from  the  mechanical  standpoint,  but  being  taste- 
fully decorated  with  ferns  and  moss  it  is  very  much 
admired  from  an  artistic  aspect. 

The  products  of  the  Subway  Works  are  shown  by 
a  superb  teller's  cage,  finished  in  matt  copper  with  a 
counter  railing  of  handsome  design  in  a  like  finish. 
Samples  of  electro  finishes  are  shown  in  endless 
variety,  and  a  very  choice  selection  of  wrought  iron 
andirons,  fenders  and  fire  screens  attract  much  atten- 
tion, the  whole  forming  a  display  calculated  to  impress 
one  with  the  conviction  that  Canadians  have  in  their 
midst  a  source  of  supply  in  electrical  and  mechanical 
engineering  lines  equal  to  anything  on  the  American 
Continent. 

On  the  lawn  was  displayed  an  assortment  of  foun- 
tains,  both  ornamental  and  drinking,  together  with 


si. 


some  handsome  cast  iron  flower  vases  and  lawn 
rollers,  the  whole  enclosed  by  a  neat  wrought  iron 
fence.  Close  by  was  erected  one  of  the  wrought  iron 
towers  used  by  the  Toronto  &  Niagara  Power  Com- 
pany in  the  electric  transmission  line  from  Niagara  to 
Toronto. 


Local  parties  have  taken  steps  to  secure  a  telephone  line  be- 
tween Shelburne  and  Black's  Corners,  Ont.  They  desire  that 
the  Central  Dufterin  Telephone  Company  should  undertake  to 
construct  the  line. 

Mr.  Wain  has  been  appointed  chief  engineer  and  electrician 
for  the  corporation  of  Kamloops,  B.C.,  as  successor  to  Mr. 
Marshall,  who  recently  resigned.  Mr.  T.  Shackleton  has  been 
promoted  to  the  position  of  second  engineer.  This  corporation 
owns  and  operates  the  electric  light  plant. 

Referring  to  the  fact  that  the  Dominion  Exposition  was  held 
at  Winnipeg  this  year,  and  that  last  year  Toronto  was  the  point 
chosen,  the  Maritime  Merchant  points  out  that  next  year's 
Exhibition  should  justly  be  held  in  the  Maritime  Provinces.  It 
is  absolutely  essential  that  the  people  of  the  different  provinces 
should  become  acquainted  with  the  possibilities  of  each  province 
and  as  a  means  to  this  end  a  Dominion  Exhibition  should  be  held 
in  the  Maritime  Provinces. 
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ANNUAL  CONVENTION  OF  STEAM  ENGINEERS. 

Tlio  .iiiiuKil  (.  oiiviMii  1011  ot  the  C'an.ulian  Assoi'lation  of  Slation- 
uy  Kngineers  opened  in  the  County  Council  Chamber  of  the 
v.'ouri  Houso,  Mamilton,  Out.,  on  Tuesday,  August  i6tli,  when  an 
address  of  welcome  was  delivered  by  Mayor  Morden  and  re- 
>|H->nded  to  by  President  11.  K.  Terry.  The  following  persons 
were  in  allriulaiice  : 

II.  E.  Terry,  piesideiit  ;  J.  M.  Oi.xon,  treasurer;  W.  Inglis, 
-ovieiaiy,  all  ot  Toronto;  J.  ^.">gle,  Brantford,  conductor;  F. 
^^•ultliorpe,  1  l.imilton,  door-keeper  ;  delegates,  Toronto  No.  1, 
A.  M.  Wickens,  C.  C.  .Mooring,  W.  McGhie,  W.  Outhwaite. 


Mr.  F.  J.  ScuLTHORPE,  Hamilton, 
President  Canadian  Association  of  steam  Engineers. 

Brantford  No.  4,  J.  Ogle.  Berlin  No.  9,  W.  Oelschlager. 
Chatham  .\o.  21,  E.  Grandbois.  Dresden  No.  8,  W.  Steeper. 
Waterloo  No.  17,  N.  Beam.  Hamilton  No.  2,  W.  F.  Crockett, 
\V.  -A.  Sweet. 

The  president's  address  contained  several  important  sugges- 
tions, and  is  given  in  part  below  : 

president's  address. 
Early  this  year  it  was  found  that  Toronto  No.  18  were  having 
great  difficulty  in  getting  out  their  members  to  the  meetings,  and 
that  there  was  great  danger  of  them  becoming  defunct.  After 
several  meetings  with  the  brothers,  it  was  decided  to  efllect  an 
amalgamation  with  Toronto  No.  i,  and  on  March  8th  No.  18 
surrendered  its  charter,  and  the  members  were  accepted  in  To- 
ronto No.  I,  and  in  view  of  the  fact  that  No.  1  assumed  the  risks 
of  No.  iS,  the  cash  in  possession  of  No.  18  was  turned  over  to 
No.  I. 

I  am  pleased  to  report  that  on  May  16th  an  Association  was 
instituted  in  Chatham  to  be  known  as  Chatham  No.  21,  with  a 
charter  of  twenty-one  members.  Also  on  July  26lh  an  Associa- 
tion was  instituted  in  St.  John,  New  Brunswick,  to  be  known  as 
St.  John  No.  22,  with  a  chartt^r  list  of  43  members.  Both  of 
these  Associations  are  reported  as  doing  well,  and  are  in  a  fair 
way  to  become  useful  additions  to  our  order. 

I  am  pleased  to  report  that  Ottawa  Association  will  be  in 
working  order  again  befoie  the  end  of  the  year. 

I  would  recommend  that  you  take  into  consideration  the  mat- 
ter of  reducing  the  per  capita  tax  of  the  Associations  that  are  too 
far  distant  to  be  represented  at  this  convention.  Also  that  those 
-Associations  which  do  not  pay  sufficient  tax  to  cover  their  repre- 
sentative's expenses,  should  pay  one-half  of  his  expenses. 

I  would  also  recommend  the  advisability  of  meeting  every  two 
years  instead  of  annually. 

During  the  year  the  secretary's  correspondence  and  enquiries 
regarding  the  Association  have  been  very  large,  the  small  amount 
of  advertising  done  in  the  Canadian  Engineer  and  the  ELECTRI- 
CAL News  having  brought  forth  fruit  abundantly. 

secretary's  report. 
The  secretary's  report  stated  that  the  correspondence  during 
the  year  had  been  very  large,  the  advertisement  in  the  Canadian 
Engineer  and  the  Canadian  Electrical  News  having  brought 


the  order  prominently  before  the  public  and  engineers  all  over 
the  Dominion.  The  recommendations  of  the  secretary,  in  short, 
were  as  follows  :  i.  That  a  board  of  examiners  be  appointed  by 
the  Association  to  examine  all  members  of  the  C.  A.  S.  E.  and 
grant  them  certificatesof  competency,  according  to  their  qualifi- 
cations. 2.  That  a  sick  benefit  fund  be  established  by  paying  a 
limited  number  of  weeks  per  year  and  by  grading  the  members 
according  to  age,  or  by  paying  a  flat  rate  per  year.  3.  That 
the  per  capita  tax  be  raised  to  one  dollar  per  year,  or  that  less 
mileage  and  per  diem  be  paid.  4.  That  a  representative  be  ap- 
pointed in  each  province  in  the  Dominion  to  receive  applications 
for  membership  and  transact  the  business  of  the  order  in  his 
province.  5.  That  members  put  forth  greater  efforts  to  increase 
the  membership.  There  were  admitted  by  initiation  and  new 
branches  during  the  year  58  members,  making  the  present 
membership  294.  6.  The  receipts  during  the  year  were  $190.50 
and  the  expenditure  $68.10,  leaving  a  balance  of  $122.40,  which 
will  need  to  be  carefully  dealt  with  to  leave  the  Executive  some 
funds  to  start  the  year's  work  on.  The  following  standing  com- 
mittees were  appointed  :  Mileage — N.  Beam,  W.  Steeper. 
Ways  and  Means — R.  J.  Pettigrew,  E.  Grandbois,  W.  Outh- 
waite, W.  A.  Sweet,  W.  McGhie.  Good  of  the  Order— G.  C. 
Mooring,  W.  F.  Crockett,  A.  M.  Wickens,  J.  M.  Dixon,  W. 
Steeper.    Auditors — W.  A.  Sweet,  J.  Ogle. 

Mr.  G.  C.  Mooring  gave  notice  of  motion  that  the  name  of  the 
Association  be  changed  to  the  Canadian  Association  of  Steam 
Engineers,  and  Mr.  J.  M.  Dixon  gave  notice  that  the  preamble 
of  the  constitutio  1  be  amended  so  as  to  appeal  more  strongly  to 
the  mind  of  the  enquiring  workman. 

Clauses  i,  2,  4,  5  and  6  of  the  Secretary's  report  were  referred 
to  the  Committee  on  the  Good  of  the  Order,  and  clause  3  to  the 
Committee  on  Ways  and  Means. 

At  the  afternoon  session  the  report  of  the  Committee  on  Ways 
and  Means  on  the  president's  address  was  received  and  adopted 
as  read,  also  the  report  of  the  Auditors  and  the  Mileage  Com- 
mittee. 

Mr.  F.  B.  Uttley,  of  the  Goldie  &  McCulloch  Company,  gave 


Mr.  W.  a.  Sweet,  Hamilton, 
Vice-President  Canadian  Association  of  Steam  Engineers. 

an  interesting  talk  on  engineering,  after  which  the  delegates 
visited  the  Victoria  Ave.  sub-station  of  the  Hamilton  Cataract 
Power,  Light  &  Traction  Cempany,  of  which  Mr.  W'..\.  Sweet  is 
superintendent,  and  the  works  and  power  station  of  the  Internat- 
ional Harvester  Company.  A  special  car  was  placed  at  the  disposal 
of  the  Association  by  the  Hamilton  Street  Railway  Company. 
In  the  evening  the  members  enjoyed  a  social  time  at  the  East 
End  Incline.  Mr.  Robert  Baker,  of  Hamilton,  in  a  brief  talk,  de- 
scribed his  patent  perfect  combustion  automatic  machine,  w'hich 
he  claims  will  separate  the  impurities  from  the  pure  gases. 

Upon  resuming  business  on  Wednesday  morning  a  telegram 
was  read  from  the  International  Union  of  Steam  Engineers  ask- 
ing the  co-operation  of  the  Association  in  procuring  a  compul- 
sory license  law  at  the  next  session  of  the  Ontario  Legislature, 
which  met  with  the  support  of  the  convention. 
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The  report  of  the  Committee  on  the  Ciood  of  the  Order  was 
submitted,  and  the  president's  address,  with  the  exception  of  the 
recommendation  that  meeting's  be  held  every  two  years  instead 
of  annually,  was  adopted.  Clauses  1,  2,  and  4  of  the  secretary's 
report  were  rejected,  but  the  other  recommendations  were 
adopted.  The  per  capita  tax  is  thus  increased  from  70  cents  to 
$1,  this  to  apply  to  all  branches  within  400  miles  of  the  place  of 
meeting.  It  was  resolved  to  change  the  name  of  the  Associa- 
tion to  the  Canadian  Association  of  Steam  Engineers.  The  follow- 
ing preamble  will  take  the  place  of  the  old  in  the  new  constitution : 

"This  Association  having  for  its  object  the  furtherance  of 
mechanical  and  expert  training  of  its  members,  endeavors  to 
strengthen  itself  by  encouraging  a  higher  standard  of  skill 
among  them. 

"In  the  everyday  work  of  the  engineer,  there  conies  an  un- 
conscious addition  to  his  past  experience  by  his  application  to 
new  phases  of  his  labor  arising  from  the  increased  demands  on 
the  uses  of  steam.  How  best  to  acquire  the  knowledge  to  meet 
this  march  of  events  in  our  profession  is  the  principal  object  of 
this  Association.  By  means  of  instructive  meetings  and  circular 
letters  we  intend  to  equip  all  members,  and  especially  those  who 
may  locally  be  placed  at  a  disadvantage.  Fraternity  is  the  spirit 
of  love,  and  should  guide  our  relations  in  life.  Our  labor  is  so 
closely  identified  with  capital,  that  we  wish  to  concede  to  it  the 
position  its  commercial  interests  demand,  but  recognize  the 
identity  of  interests  between  employee.  Our  intercourse  should 
be  marked  with  a  preference  for  the  furtherance  of  our  progres- 
sive lite,  avoiding  all  subjects,  such  as  politics  or  religion,  which 
are  man's  own  private  thought." 

•  At  the  afternoon  session  a  motion  was  adopted  that  the  Exe- 
cutive should  make  arrangements  for  the  reading  of  at  least  two 
papers  on  mechanical  subjects,  and  at  least  one  on  social  rela- 
tions, at  the  next  annual  meeting. 

The  election  of  officers  resulted  as  follows  :  President,  E.  J. 
Scullhorpe,  Hamilton;  vice-president,  W.  A.  Sweet,  Hamilton; 
secretary,  W.  Inglis,  Toronto;  treasurer,  J.  M.  Dixon,  Toronto; 
conductor,  W.  Ou  thwaite,  Toronto  ;  doorkeeper,  E.  Grand- 
■bois,  Chatham.  The  retiring  president,  Mr.  H.  E.  Terry,  was 
presented  with  a  past  president's  jewel  and  was  tendered  a 
hearty  vote  of  thanks  for  his  efforts  on  behalf  of  the  association, 
to  which  he  fittingly  responded. 

Chatham  was  selected  as  the  next  place  of  meeting,  and  after  a 
vote  of  thanks  was  tendered  to  the  press,  Street  Railway  Com- 
pany, Hamilton  Cataract  .Power  Company  and  the  Hamilton 
Association,  the  convention  closed. 


AN  UP-TO-DATE  ENGINE  AND  THE  RESULT. 

How  many  men,  whether  interested  in  steam  or  not,  will  pass 
an  up-to-date,  clean,  bright,  shiny  engine  room  without  re- 
marking to  themselves,  "  Tnat  engineer  takes  pride  in  the  way 
things  look.  "  It  does  not  take  an  experienced  eye  to  judge  the 
principles  employed  by  the  enginei-r. 

The  clean  floors,  the  bright  walls,  the  shiny  oil  can,  the  rack  in 
the  corner  with  a  row  of  bright  tools,  the  clean  steam  gauge,  all 
go  at  a  glance,  says  Dr.  Kinkaid,  the  president  of  the  well-known 
International  Boiler  Company,  to  show  the  success  of  the  engi- 
neer. Some  engineers  may  possibly  think  the  theheads^of  the  fiin-. 
do  not  notice  the  engine  room,  or  do  not  care — possibly  some  do 
not,  but  the  precentage  is  very  small  and  the  chances  of  the  engi- 
neer's ad vanccmement  are  smaller  yet. 

The  engineer  who  takes  an  interest  in  his  engine  room  has  in 
most  cases  the  full  say  regarding  the  steam  power.  He  orders 
the  necessary  supplies,  the  boiler  compound,  the  oils,  etc.,  in 
fact,  all  that  he  needs  without  taking  it  up  with  the  firm,  while  the 
engineer  who  takes  less  interest  has  as  a  consequence  less  privi- 
leges, and  in  a  good  many  cases  is  working  only  for  six  o'clock, 
regardless  of  the  conditions  under  which  he  runs  his  engine. 
He  shuts  down  every  20  days  or  so  to  clean  out  his  boilers,  and 
painfully  hammers  off  the  scale. 

The  engineer  with  the  interest  of  the  firm  at  stake  uses  a  boiler 
compound  that  softens  the  water,  burns  less  fuel,  and  saves  the 
time  and  the  expense  of  shutting  down  to  clean  the  boilers. 

There  is  a  booklet  published  by  the  International  Boiler  Com- 
pound Company  that  every  engineer  will  find  well  worth  sending 
for.  It  contains  some  practical  points  aDout  keeping  boilers 
clean. 


C.  Iletherington,  of  Gall,  Out.,  has  invented  a  rotary  com- 
pound engine. 


PITTSBURGH  TRANSFORMERS. 

The  Pittsburgh  Transformer  Company,  in  their  advert  sement 
in  this  issue,  show  some  excellent  illustrations  of  their  power 
transformers.  It  is  some  time  since  we  have  illustrated  apparatus 
of  this  kind,  and  the  engravings  in  question  will  doubtless  be  of 
interest  to  everybody  engaged  in  power  transmission. 

The  transformer  case  proper  is  composed  of  a  fluted  sheet 
steel  tank,  which  is  mounted  in  a  cast  iron  base  and  top,  these 
being  held  together  by  means  of  heavy  eye  bolts.  A  feature  of 
this  construction  is  that  by  the  removal  of  these  two  eye  bolls, 
the  top  casting  may  be  removed  and  the  tank  lifted  from  the  cast 
iron  base,  in  much  the  same  manner  that  a  cup  would  be  lifted 
from  a  saucer,  thus  permitting  easy  handling  m  case  repairs  to 
the  tank  are  necessary,  such  as  might  be  caused  by  damage  to 
the  tank,  resulting  from  rough  handling  or  accidental  collision, 
which  might  spring  the  metal  and  cause  leakage. 

The  tanks  are  made  of  No.  20  gauge  sheet  steel,  and  are  thus 
exceedingly  rigid  and  will  stand  a  surprising  amount  of  rough 
handling.  The  company  state  that  the  tanks  shown  in  this  issue 
may  be  laid  upon  their  sides  and  as  many  men  stand  upon  them 
as  can  find  foot-hold,  without  the  slightest  distortion  of  the  circu- 
lar shape  of  the  tanks,  thus  showing  their  extreme  rigidity.  The 
hand-hole  cover  has  a  diameter  of  twelve  inches  in  the  clear, 
thus  permitting  thorough  inspection  of  the  interior  of  the  case 
and  easy  replenishing  of  the  oil. 

The  high  voltage  transformers  in  this  class  are  equipped  with 
heavy  porcelain  bushings,  thus  bringing  the  high  tension  cables 
well  above  the  castings.  These  bushings  ex'end  into  the  tank, 
and  underneath  the  surface  of  the  oil,  which  thus  eliminates  one 
of  the  troubles  inherent  with  high  tension  transformer  leads. 

The  transformers  themselves  are  of  the  shell  type  construction 
with  the  coils  mounted  vertically.  There  is  an  oil  space  between 
each  pair  of  coils,  and  between  the  coils  and  the  iron  so  that 
there  is  a  steady  flow  of  cool  oil  from  the  bottom  to  the  lop 
through  the  body  of  the  transformer.  The  transformer  lamina- 
tions are  held  between  top  and  bottom  plates,  Ihe  bottom  plate 
having  tour  legs,  which  support  the  transformer.  This  construc- 
tion has  resulted  in  eliminating  uneven  temperature  rise,  which 
has  hitherto  been  one  of  the  serious  objections  to  shell  type 
transformers. 

The  company  state  that  the  only  way  in  which  the  operation 
of  a  shell  type  winding,  which  is  embedded  in  the  iron,  can  be 
kept  cool,  is  to  open  the  windings  so  that  the  oil  miy  flow 
through  in  unimpeded  currents.  The  vertical  mounting  is  also 
essential  in  order  that  a  good  draught  may  be  secured  in  much 
the  same  manner  as  a  draught  in  a  chimney,  owing  to  the  dif- 
ference in  temperature  between  the  oil  in  the  top  of  the  trans- 
former tank  and  that  near  the  bottom. 


VISIT  TO  POWER  GLEN. 

The  president,  general  manager  and  directors  of  the  Hamilton 
Cataract  Power,  Light  &  Traction  Company  recently  took  a 
party  of  one  hundred  people  to  Power  Glen  to  inspect  the  power 
bouse  and  works  of  the  company.  A  general  inspection  was 
made  of  the  old  and  new  plant  of  the  company,  and  great  interest 
was  shown  in  the  vast  enterprises  now  being  brought  to  com- 
liletion  and  by  which  Ihe  company  will  be  in  a  position  to  supply 
Hamilton  and  St.  Catharines  wilh  all  the  power  required  fur 
many  years  to  come.  When  ihe  work  is  completed  Ihe  company 
will  have  a  chain  of  artificial  lakes  about  three  miles  long  and 
from  300  feet  lo  half  a  mile  wide. 

An  excellent  luncheon  was  served  on'tlic  properly  at  Power 
Glen.     Hon.  Mr.  Gibson  prcsiilod  and    acted  as  tc">ast-master. 


FIRST-CLASS  IN  EVERY  RESPECT. 

Mr.  R.  S.  Cotton,  Peterboro,  Out.,  in  remitting  his  subscrip- 
tion to  the  ElivCTKic.xl  Nuvvs,  writes  :  "  Your  paper  is  a  first- 
class  journal  in  every  respect,  and  I  would  not  be  without  it." 


A  successful  test  of  peat  fuel  was  made  on  the  night  of  August 
the  4tli  in  the  furnace  of  the  Electric  Car  Company's  station  at 
\'armouth,  N.S.  This  coke  had  been  perfected  largely  through 
the  agency  of  Malcolm  Booth,  and  in  the  test  made  demon- 
strated its  intensa  heat  giving  powers.  Ten  minutes  after  the 
first  supply  was  put  in  the  furnace  the  drafts  had  to  be 
closed,  and  for  several  hours  the  pressure  was  maintaineil  a 
100  lbs.  The  heat  was  intense,  the  peat  burning  with  a  clear 
flame  and  giving  out  almost  no  smoke,  while  llic  coke  practi- 
cally burnt  away  to  fine  ashes.. 
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The  aiHuninceiiieiit  of  the  establishment  of  our 
"Technical  School"  has  been  received  in  a  manner 
which  leads  us  to  believe  th  it  this  new  feature  will  be 
found  both  interesting  and  useful  to  many  of  the  read- 
ers of  the  journal,  and  now  that  a  start  has  been  made 
and  the  iioliday  season  is  about  closed,  we  hope  that  a 
good  many  more  will  join  us. 

We  give  below  answers  or  notes  on  the  answers  of 
the  questions  ol  last  month,  and  also  a  new  set  of 
questions  for  this  month.  As  answers  for  a  good  many 
of  our  questions  we  shall  merely  give  notes  calling 
attention  to  tlie  more  important  features,  though  we 
shall  be  glad  to  explain  difficulties  to  the  best  of  our 
ability  when  asked  to  do  so. 

ANSWERS  TO  AUGUST  QUESTIONS. 

Ti.  Anvthing  does  work  in  transferring  energy  to 
anything  else.  (For  "anything"  consider  engine,  motor, 
turbine,  water,  steam,  piston,  electric  current,  etc.) 

Power  is  a  rate,  the  rate  at  which  work  is  done. 

T2.  "i.h.p."  Indicated  horse  power.  So  called 
because  the  indicator  card  is  used  in  its  calculation. 

"  h.h.p."  Brake  h.  p.  Horse  power  wherever  it 
might  be  measured  by  a  brake  (such  as  the  Prony). 

T3.  For  the  production  of  E.  M.  F.  in  a  generator 
we  must  have  a  magnetic  field  and  conductors  cutting 
that  field.  The  E.M.F.  in  each  conductor  is  propor- 
tional to  its  rate  of  cutting  magnetic  lines — that  is  to 
the  magnitude  of  the  field  and  to  its  rate  of  cutting  the 
field.  The  E.M.F.  at  the  terminals  or  brushes  (and 
this  is  true  for  A.C.  or  D.C.)  will  be  proportional  as 
well  therefore  to  the  number  of  these  conductors  in 
series  between  such  terminals  or  brushes. 

„        100      100      100  lU  u 

Pi    —  X  —  X  —  X  27  =  34  lbs.   steam   per  h.  p. 
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hour  at  pump,  when  motor  driven,  as  compared  with 

55  lbs.  steam  per  h.  p.   hour  at  pump  when  steam 

driven.    The  coal  used  will  be  in  the  same  proportion 

if  we  assume  steam  produced  with  the  same  efficiency 

in  both  cases,  and  the  pumps  themselves  working  at 

the  same  efficiency. 

P2.     Some  causes  of  hot  bearings  are  : — 

1.  Poor  or  insufficient  oil. 

2.  Grit  or  foreign  substances  in  oil,  etc. 

3.  Too  tight  fit. 

4.  Bad  alignment. 

5.  Overloaded. 

6.  Too  tight  belt. 

7.  Oil  grooves  stopped  up. 

8.  Worn  out  oil.     (Needing  filtering). 

9.  Oil  cups  failing  to  drip. 

10.  Rings  not  turning.  (In  self  oiling  bearings). 

11.  Journal  not  smooth,  or  truly  circular. 

12.  Errors  in  materials  or  construction  of  bear- 

ings. 

13.  Errors  in  design  of  bearings. 

P3.  With  the  object  of  providing  a  suitable  service 
under  such  conditions  as  will  render  a  minimum  the 
sum  of  the  interest  on  outlay,  the  cost  of  operating 
and  maintenance,  and  the  depreciation  of  plant,  the 
following  are  some  of  the  main  points  usually  to  be 
considered  : 

1.  Nature  and  amount  of  domestic  lighting. 

2.  "         "        "  municipal  " 
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3.  Nature  and  amount  of  power  service. 

4.  Day  load.     Night  load.     Peak  and  minimum 

loads. 

5.  Compact  or  extended  territory. 

6.  Source  of  power — water,  steam,  etc. 

7.  Distance  of  power-house  from  centre  of  distri- 

bution. 

8.  If  steam,  the  facilities  for  obtaining  coal,  con- 

densing water,  etc. 

QUESTIONS. 

7.  What  are  the  usual  forms  in  which  we  have  to 
deal  with  or  measure  energy  ? 

8.  What  are  the  functions  of  a  volt  meter,  ammeter, 
wattmeter,  ampere-hour  meter,  integrating  wattmeter? 

9.  What  does  the  steam  engine  indicator  give  you 
and  how  do  you  make  use  of  this  ? 

10.  A  small  lake  disch  irges  through  a  waterfall. 
What  power  can  be  obtained  from  it  ? 

We  may  add  the  following  particulars  affecting  the 
competition  referred  to  last  month  :  Three  prizes  will 
be  offered  each  month;  the  first  will  be  in  engineering 
publications  to  the  value  of  $5.00,  the  second  in  en- 
gineering publications  to  the  value  of  $3.00,  and  the 
third  a  year's  subscription  to  the  Electrical  News. 
In  addition  three  prizes  will  be  offered  at  the  end  of 
the  year  for  the  best  aggregate  standing,  these  to  be 
of  the  values  of  $10.00,  $5.00  and  $3.00  in  engineer- 
ing publications.  Of  the  monthly  prizes,  no  person  re- 
ceiving one  shall  be  eligible  subsequently,  during  the 
same  year,  to  receive  one  of  the  same  6r  of  lower 
grade;  this  will  not  affect  the  prizes  given  for  aggre- 
gate standing.  The  receivers  of  these  prizes  will  have 
the  privilege  of  selecting  them  from  standard  lists 
which  we  shall  be  glad  to  furnish.  Prizes  may  be 
withheld  at  any  time  if  the  character  of  the  answers  re- 
ceived is  not  considered  of  sufficiently  high  standard. 

Answers  should  be  as  brief  as  possible.  Endeavor 
to  strike  the  vital  points.  They  should  be  clearly 
written,  on  standard  letter  paper  (8)4"  x  11"),  on  one 
side  of  the  paper  only,  and  should  be  sent  in  before  the 
fifth  of  the  month  following  the  publication  of  the  ques- 
tions. All  answers  received,  however,  before  the 
awarding  of  the  prizes  will  be  considered. 

We  take  pleasure  in  announcing  that  the  first  prize 
for  last  month  has  been  awarded  to  Mr.  H.  A.  Easter, 
of  Toronto,  and  the  second  prize  to  Mr.  L.  O'Connor, 
of  Thorold,  Ont. 


WIND-POWER  ELECTRICITY. 

The  problem  of  wind  power  for  electric  stations  has 
been  studied  for  several  years  by  Prof.  La  Cour,  in  the 
interest  of  the  Danish  Government.  To  overcome  the 
difficulty  of  irregular  speed,  the  motor  is  provided  with 
an  intermediate  shaft  in  connection  with  a^  balance, 
and  the  belt  from  the  windmill  is  led  vertically  on  the 
disc  of  this  shaft,  the  pressure  on  the  latter  being  re- 
gulated b)'  the  balance  bearing  convenient  counter- 
weights. Through  this  device  the  belt  slides  on  the 
disc  as  soon  as  the  load  exceeds  a  given  maximum.  A 
wind  power  plant,  supplying  about  50  amperes  of 
current  at  iio  volts,  has  been  in  operation  about  a 
year  at  Askov,  Denmark,  and  feeds  about  450  incan- 
descent lamps.  It  has  given  excellent  results,  with 
little  attention,  calms  of  several  days  being  bridged 
over  by  a  reserve  of  petroleum  motors. 
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NEW  INSTRUMENTS  OF  PRECISION. 

Accurate  measurements  are  an  absolute  necessity  in  electrical 
practice.  This  is  particularly  true  in  the  commercial  branches, 
where  the  receipts  are  determined  by  the  records  of  service 
meters  upon  the  consumption  circuits.  Because  of  this  urgent 
need  for  accuracy,  switchboard  and  service  meters  of  a  high 
order  have  been  developed  and  have  come  into  general  use,  and 
their  adoption  has  made  necessary  the  use  of  instruments  of  a 
still  higher  order  by  which  their  accuracy  and  permanency  may 
be  checked.  In  view  of  the  comparatively  small  number  of 
standard  instruments  used  as  compared  with  switchboard  and 
service  meters,  it  is  perhaps  not  surprising  that  the  develop- 
ment of  the  latter  has  out-stripped  that  of  the  former,  and  that  a 
point  has  been  reached  where  the  instruments  to  be  checked 
have  a  greater  range  and  a  higher  accuracy  than  those  by  which 
their  performance  is  measured.  That  such  a  condition  does 
exist  is  well  known  by  those  who  have  to  do  with  the  testing  and 
calibration  of  electrical  meters. 

In  order  to  bring  the  standardization  of  electrical  instruments 
to  a  place  in  keeping  with  its  importance,  the  Westinghouse 
Electric  &  Manufacturing  Company  has  developed  a  line  of  in- 
struments of  preci- 
sion which  combine 
the  accuracy  of  the 
best  known  stand- 
ards wilh  the  porta- 
bility and  rapid  and 
easy  manipulation  of 
the  testing  instru- 
ments now  in  vogue. 
The  advantages  of 
both  types  have  been 
retained,  with  the 
elimination  of  those 
features  which  de- 
tract from  their 
value  in  general  use. 
Having  provided 
instruments  of  super- 
ior quality,  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany proposes  to  secure  to  purchasers  a  continuation  of  their 
initial  accuracy  by  keeping  them  in  calibration  for  five  years 
without  charge.  All  the  faciliiies  of  the  Westinghouse  Depart- 
ment of  Standards  are  placed  at  the  service  of  possessors  of  these 
instruments  of  precision  so  far  as  may  be  necessary  to  keep  them 
accurate.  Special  shipping  cases  are  provided  to  minimize  the 
labjr  of  packing  and  shipping.  At  any  time  within  the  period 
named  customers  may  ship  these  instruments  to  the  Westing- 
house Department  of  Standards  to  be  checked,  and  the  work 
will  be  done  promptly,  with  no  cost  to  the  owners  except  that  of 
carriage. 

By  first  providing  instruments  which  fulfill  perfectly  the  needs 
of  ihe  laboratory  and  testing  room,  and  by  then  insuring  their 
continued  accuracy,  all  the  present  trouble  with  checking  stand- 
ards is  eliminated, 
and  a  new  system  for 
their  care  is  inaugu- 
rated. 

The  illustrations 
shoA'  the  voltmeter, 
ammeter,  wattmeter 
and  the  resistance  or 
multiplier  used  with 
voltmeter  and  watt- 
meter. The  cases  of 
the  instruments  are 
of  polished  mahog- 
any, with  all  exposed 
parts  finely  finished. 
The  mechanism  is 
mounted  in  a  cast 
frame  made  of  a  high 

resistance  alloy,  and  suspirnded  from  the  top  plate.  This  is  made 
of  black  enameled  slate,  giving  a  rigid  construction  and  not 
affected  by  warping  or  changes  in  temperature.  In  principle, 
these  instruments  operate  on  the  mutual  attraction  between  two 
systems  of  movable  anJ  stationary  coils  arranged  in  inductive 
relation  to  each  other,  the  two  systems  of  coils  being  so  arranged 


Fig. 
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as  to  neutralize  the  mutual  induction  and  the  effect  produced  by 
any  external  field.  The  readings  are  thus  equally  accurate  with 
direct  and  alternating  currents  and  there  is  no  necessity  for  re- 
versing the  readings  on  direct  currents  as  with  ordinary  stand- 
ards. 

The  controlling  force  is  very  large,  rendering  negligible  any 
friction  effects,  and  preventing  in  this  respect  a  strong  contrast 
to  the  ordinary  standards,  in  some  of  which  the  controlling  force 
is  so  slight  that  the  static  attraction  produced  by  rubbing  the 
glass  over  the  dial  will  introduce  an  error. 

,  The  scale  is  accurately  graduated  upon  a  five-inch  circle,  all 
the  divisions  being  uniform  and  thus  equally  legible  over  the 
entfre  range.  By  means  of  the  \  ernier,  tenths  of  a  division  may 
be  read,  giving 
a  range  of  2,000 
readable  divi- 
sions, greatly 
exceeding,  it  is 
claimed,  Ihe 
readable  range 
of  any  other 
standard  instru- 
ment in  general 
use. 

When  current 
passes  through 
the  instrument, 
the  sight  wire  is 
carried  to  the 
right    of  zero. 

By  means  of  the  large  central  knob  the  vernier  is  turned  to  the 
left  until  the  sight  wire  is  approximately  upon  zero,  a  fine  adjust- 
ment being  obtained  by  the  knob  upon  the  right. 

In  the  voltmeter  and  ammeter  dials  the  inner  graduations  are 
so  spaced  that  their  value  is  proportional  to  the  square  root  of 
the  deflection,  allowing  readings  to  be  taken  direct,  without  cal- 
culation. When  readings  of  fractional  parts  of  divisions  are  re- 
quired, the  outside  scale  with  the  vernier  may  be  used  and  the 
corresponding  value  of  the  reading  on  the  inner  scale  determined 
from  the  table  of  square  roots  furnished  with  each  instrument. 
In  the  wattmeter  there  is  but  one  set  of  graduations. 

The  resistance  or  multiplier  is  used  in  the  potential  circuit  of 
the  voltmeter  and  wattmeter.  The  potential  coils  of  the  instru- 
ments are  adjusted  to  a  uniform  resistance  of  too  ohms,  and  the 
external  resistance  is  subdivided  so  as  to  give  total  values  of 
1,000  ohms  or  multiples  thereof.  When  in  use  a  resistance  of 
1,000  ohms  is  employed  for  each  100  volts  nominal  potential. 
The  resistances  are  accurately  checked,  and  thus  form  standards 
of  resistance  as  well 
as  measuring  in- 
struments. As  the 
same  values  are 
used  for  both  volt- 
meter and  watt- 
meter, one  resist- 
ance will  answer 
for  both  instru- 
ments. 

The  facilities 
afforded  for  accu- 
rate observation 
are  worthy  of  spe- 
cial mention,  and 
perhaps  can  be  best  appreciated  by  comparison  with  the  instru- 
ments now  in  general  use  by  comparing  the  fineness  of  the  sigli^ 
wire  with  the  width  of  the  pointer  in  the  ordinary  standard  in- 
struments ;  the  narrow,  even,  machine-cut  division  lines  of  the 
scale  with  the  hand-drawn  irregular  lines  of  other  instruments  ; 
and  the  open  divisions  of  uniform  length  gi\  ing  equal  legibility  at 
all  points,  with  other  scales,  the  end  divisions  of  which  are  little 
if  any  wider  than  the  lines  which  divide  them  or  the  pointer  that 
indicates  the  reading.  This  superiority, which  is  readily  appar- 
ent, extends  as  well  to  other  parts  of  the  instruments,  and  to 
the  design  upon  which  they  are  constructed.  They  arc 
in  every  way  fitted  for  the  checking  of  electrical  metering 
devices  and  the  accurate  measurement  of  electrical  quantities, 
while  the  free  calibration  insures  the  perpetuation  of  their 
accuracy. 


Fu;.  4 — Resistance. 
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PUBLICATIONS. 
The  Winnipeg  Stroot  Railway  Company  have  issued  a  souve- 
nir of  Winnipeg'  entiiK-d  "  Where  and  How  to  Go." 

The  Canadian  Weslingliouse  Company,  Hamilton,  Out.,  have 
issued  circular  \o.  1,057,  whicli  contains  much  information  about 
O.n.  transformers.  The  liigh  efficiency  of  these  transformers 
make  ihem  parlicularly  desirable  where  power  is  costly  and  the 
question  of  economy  is  a  prime  consideration. 

A  very  attractive  booklet  has  been  prepared  by  the  Westing- 
house  Companies'  Publishing  Oepartment.  It  is  entitled  "West- 
inghouse  Industries  as  Exemplified  at  the  Louisiana  Purchase 
Kxposition  at  St.  Louis."  One  of  the  illustrations  shows  the 
main  service  plant,  which  includes  four  2,000  kilowatt  Westing- 
house  generators. 

The  Edison  Electric  Illuminating  Company,  of  Brooklyn,  have 
favored  us  with  a  copy  of  the  August  number  of  their  publication 
"The  Brooklyn  Edison,"  which  is  devoted  to  the  illustration 
features  at  Coney  Island.  The  Dreamland  Tower  is  probably 
themost  artistic  example  of  decorative  and  spectacular  lighting 
ever  produced.  This  publication  will  be  greatly  appreciated  by 
persons  interested  in  illuminating  effects. 

"The  Book  of  Four  Powers"  is  the  title  given  to  what  is  one 
of  the  most  attractive  catalogues  which  has  yet  come  to  our 
notice.  The  publishers  are  the  AUis-Chalmers  Bullock  Com- 
pany, machinery  manufacturers,  the  tour  powers  referred  to 
being  steam,  water,  gas  and  electricity.  Among  the  many  ex- 
cellent illustrations  is  one  showing  the  belted  type  Bullock  alter- 
nators in  the  power  house  of  the  Jacques  Cartier  Electric  Com- 
pany at  Quebec. 

The  Penberthy  Injector  Company,  of  Windsor,  Ont.,  in  a  new 
catalogue  devoted  largely  to  their  well-known  injectors,  call  at- 
tention also  to  several  new  lines  which  they  are  now  manufac- 
turing, including  "  Simco  "  quick  stop  boilers,  "  Salute  "  flushing 
signal  boilers,  "  Sultan  "  back  pressure  gas  engine  oilers,  "  Pen- 
berthy "  plain  engine  and  force  feed  double  ratchet  lubricators, 
radiator  air  valves,  air  cocks  and  cj'linder  cocks.  Persons  who 
use  such  apparatus  will  find  much  to  interest  them  in  this  cata- 
logue. No.  21. 

The  Pittsburgh  Transformer  Company  send  us  their  usual 
monthly  calendar  for  September.  This  issue  is  by  far  the  hand- 
somest thing  the  company  has  yet  published,  and  this  is  saying 
considerable,  for  their  calendars  heretofore  have  each  one 
seemed  to  be  more  artistic  than  the  last.  The  company  advise 
that  these  have  been  mailed  to  every  electric  light  station  and 
every  electrical  engineer  in  Canada  whose  name  appears  on 
their  Canadian  mailing  list,  and  wish  to  announce  that  if  any- 
body has  been  overlooked  or  if  copies  have  failed  to  reach  their 
destination,  they  will  be  pleased  to  send  duplicates  and  add  new 
names  to  their  mailing  list. 

At  the  request  of  the  Bureau  of  Statistics  of  Labor  and  Indus- 
tries of  the  State  of  New  Jersey,  the  Weston  Electrical  Instru- 
ment Company,  of  Newark,  N.J.,  have  prepared  a  pamphlet  re- 
garding the  Weston  Employees'  Club.  This  pamphlet,  intended 
for  the  Louisiana  Purchase  Exposition,  describes  at  length  the 
interesting  social  features  connected  with  the  organization  and 
administration  of  the  Weston  Electrical  Instrument  Company. 
Before  planning  their  new  works,  the  company  employed  an  ex- 
pert to  travel  through  the  country  for  a  year  to  learn  what  Ameri- 
can employers  were  doing  for  their  employees  outside  the  mere 
question  of  wages,  and  when  the  present  plant  was  erected  the 
company  reserved  the  most  desirable  portions  of  the  premises 
tor  social  and  recreation  rooms,  dining  room,  gymnasium,  bicy- 
cle depot,  etc.  The  inauguration  ceremonies  took  place  on  May 
22nd,  1903.  The  illustrations  in  the  pamphlet  show  that  every 
provision  has  been  made  tor  the  entertainment  and  comfort  of  the 
employees.  Not  the  least  interesting  chapter  of  the  pamphlet  is 
that  entitled  "A  Glimpse  at  the  Manufacturing  Department,"  in 
which  a  brief  description  is  given  of  the  large  works  for  manu- 
fac'.uring  Weston  instruments. 


The  Central  Telephone  Company  have  purchased  the  St.  Mar- 
tin's telephone  system  at  St.  Martin's,  N.B.,  and  are  now  erect- 
ing an  extension  through  part  of  King's  County.  The  company 
have  110  instruments  in  Woodstock  and  400  miles  of  wires  con- 
necting Florenceville,  Cencreville,  Grand  Forks  and  other  places. 


TRADE  NOTES. 

The  Pearson  Manufacturing  Company,  of  Brighton,  Eng.,  write 
that  they  are  desirous  of  securing  Canadian  agents  for  their 
electrolytic  meters,  and  will  be  pleased  to  send  descriptive  cata- 
logue on  application  from  Canadian  firms. 

The  Hillcoat  Bearing  Company,  Limited,  has  been  incorpor- 
ated, with  a  capital  of  $20,000,  to  manufacture  ball  and  roller 
bearings.  The  head  office  is  at  Amherst,  N.  S.,  Mr.  John  W. 
Taylor,  manufacturer,  of  that  town,  being  one  of  the  promoters. 
E  The  Whaley  Automatic  Smoke  Preventer  &  Fuel  Saver,  Limit- 
ed, has  been  incorporated  at  Toronto,  with  a  capital  of  $25,000. 
The  provisional  directors  of  the  company  are  Messrs.  John  T. 
Eastwood,  broker  ;  N.  W.  Tovell  and  Frank  Hodson,  account- 
ants ;  E.  E.  Wallace,  barrister,  and  J.  H.  Hallett,  druggist. 

The  Allis-Chalmers-Bullock-Company,  Limited,  through  their 
Winnipeg  office,  have  secured  the  contract  for  supplying  the 
electrical  driven  pump  for  the  new  waterworks  system  at  Leth- 
biidge,  N.  W.  T.  This  company  have  recently  opened  a  branch 
office  in  the  British  North  American  Building,  Winnipeg,  with 
Mr.  L.  J.  Belnap  as  district  manager. 

The  Rossendale  Belting  Company,  59-63  Front  Street  East, 
Toronto,  have  secured  from  the  Vancouver  Portland  Cement 
Company,  of  Vancouver,  B.  C,  an  order  for  3,000  feet  of 
"M.  A.  Y."  Rossendale  belting,  ranging  in  width  from  4  inches 
to  60  inches,  including  single,  double  and  triple  strength  belting, 
also  4-ply  carrying  belts  and  belt  fasteners.  The  order  will  be 
shipped  from  the  factory  in  Manchester,  Eng,,  direct  to  Van- 
couver, and  is  intended  for  new  cement  works  to  be  built  at 
Saanich  Arm. 

The  Packard  Electric  Company,  Limited,  have  recently  re- 
organized and  enlarged  their  sales  department,  which  has  be- 
come necessary  in  order  to  successful  handle  their  rapidly  in- 
creasing business.  Mr.  George  C.  Rough,  who  has  been 
manager  of  the  eastern  office  in  Montreal,  has  been  appointed 
manager  of  the  sales  department  at  the  head  office  in  St.  Cath- 
arines, and  is  succeeded  by  Mr.  Cecil  Doutre,  who  is  well  and 
favorably  known  to  the  electrical  trade,  and  who  will  hereafter 
look  after  the  interests  of  the  company  in  the  east.  The  services 
of  Mr.  J.  H.  Leamy,  late  with  the  Westinghouse  Company,  have 
been  secured,  and  he  will  cover  the  Ontario  district,  while  Mr. 
George  A.  Powell  will  continue  to  look  after  the  important  west- 
ern territory,  as  ma  ager  of  the  western  office  in  Winnipeg. 
Mr.  E.  R.  Grimshaw  will  be  connected  with  the  office  end  of  the 
sales  department  at  St.  Catharines. 


SPARKS. 

Plans  have  been  completed  for  the  proposed  extension  to  the 
Bell  Telephone  Company's  buildings  in  Winnipeg.  The  plans 
call  for  a  $50,000  building,  which  will  enclose  the  old  one  on  two 
sides,  and  will  nearly  treble  the  present  office  capacity.  The  top 
floor  will  contain  a  20,000  multiple  switch,  now  under  construc- 
tion. 

The  "central  energy"  system  of  telephony  has  recently 
been  installed  in  the  towns  of  New  Glasgow,  Westville,  Stellar- 
ton,  and  Trenton,  N.S.  It  is  intended  to  increase  the  rates  $5  a 
year,  making  house  telephones  $25  and  business  telephones  $30, 
but  this  increase  cannot  be  made  watbout  the  sanction  of  the 
Provincial  Government. 

The  office  of  assistant  chief  electrical  engineer  for  the  western 
lines  of  the  Canadian  Pacific  Railway  is  to  be  created  shortly, 
and  Mr.  H.  H.  Boyd,  of  Montreal,  is  said  to  be  slated  for  the 
position.  The  headquarters  for  the  new  office  will  be  at  Winni- 
peg. The  appointment  is  significant  of  the  broad  scheme  that 
the  company  has  in  mind  for  the  development  of  electrical 
power,  wherever  practicable,  throughout  the  west. 

Arrangements  are  practically  completed  for  the  installation, 
by  the  New  Westminster  and  Burrard  Inlet  Telephone  Company, 
of  New  Westminster,  and  the  International  Telephone  Companj', 
of  Bellingham,  Wash.,  of  a  telephone  cable  line  to  connect  Btl- 
lingham  and  X'ancouver  hy  a  direct  wire.  It  will  be  constructed 
partially  by  American  and  partially  by  Canadian  capital.  The 
proposed  route  of  the  cable  is  from  the  eastern  shore  of  \"an- 
couver  Island,  across  San  Juan,  Orcasm,  Shaw  and  Lummi  Is- 
lands. The  entii-e  line  will  be  some  65  miles  in  ength,  15  of 
which  will  be  sea  cable.  The  cable  will  be  of  Engli.sh  make  an  .i 
will  consist  of  fou   copper  wires. 
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SPARKS. 

A  by-law  to  loan  $15,000  to  the  Ontario  Electric  Railway  Com- 
pany was  carried  at  Colborne,  Ont.,  recenlly. 

A  new  company  has  made  an  offer  to  light  the  town  of  Cal- 
gary, N.W.T.,  furnishing  85  lighls  of  1,200  candle  power  each 
at  $85  per  lamp  pjr  year,  providing  a  contract  is  given  for  six- 
teen years. 

The  syndicate  known  as  ihe  "  Dam  Syndicate,"  wliich  own 
water  rights  at  Victoria  Lake,  on  the  River  Avon,  iiave  offered 
their  rights  to  the  city  of  Stratford,  Ont.,  for  $10,000,  The  pro- 
perty produces  a  revenue  of  $1,000  from  lessees. 


Mr.  R  S.  Kelsch,  electrical  expert,  of  Montreal,  is  acting  in  a 
supervisory  capacity  for  the  Hull  and  OLtawa  Power  Company, 
which  is  installing  a  new  2,000  h.p.  generator,  water  wheels, 
and  switchboard.  The  company  will  furnish  power  to  the  Inler- 
n  itional  Poi  tl  md  Cement  Company  to  the  maxiinum  amount  of 
3,000  horse  power. 

The  Ogilvie  Flour  MJIs  Company  have  m  ide  an  arrangement 
with  the  town  of  Fort  William,  Out.,  for  electric  power  to  oper- 
ate their  new  c'ev^tor.  The  companv  will  lake  the  power  they 
require  during  the  day  at  10  per  cent,  above  the  cost  of  produc- 
tion, and  will  pay  $50  per  horse  power  per  year  for  whatever  sur- 
plus power  can  be  obtained  at  niglit. 


The  Town  Council  of  Sam  a.  Out,,  li.ive 
offered  $50,000  for  the  electric  and  gas 
plants  in  that  town. 

Forest  fires  burned  down  the  pole  line 
of  the  West  Kootenay  Power  &  Light 
Company  at  a  point  between  Nelson  and 
Bennington  Falls,  B.C. 

Mr.  Fred  J.  Marshall,  City  Electrician 
of  Kamloops,  B.  C,  has  tendered  his  re- 
signation and  has  accepted  a  position  with 
the  Canadian  General  Electric  Company, 
of  V'ancouver. 

The  General  Electric  Company,  of 
Schenectady,  N.  Y.,  have  shut  down  their 
mica  works  at  Smith's  Falls  and  Perth, 
Ont.,  and  have  reduced  the  staff  at  the 
Ottawa  works  to  sixty. 

The  second  annual  picnic  of  the  Quebec 
Railway,  Light  &  Power  Company  took 
place  on  August  i8th  at  Cap  Tourment 
and  was  attended  by  half  ol  the  employees 
and  their  friends.  The  second  division 
held  their  outing  0:1  August  24. 

Mr.  Joseph  Battle  is  making  satisfac- 
tory progress  on  his  contract  fir  the  con- 
struction of  a  stone  and  timber  dam  for 
the  Orillia  power  plant.  The  contract 
price  is  $28,000  and  the  work  is  to  be 
completed  by  October  25ih  under  a  pen- 
ally of  $25  a  day. 

The  City  Council  of  London,  Ont.,  have 
granted  the  Bell  Telephone  Company  an 
exclusive  franchise  for  three  years  from 
January  ist  last,  at  a  yearly  rental  of 
$2,500,  being  an  increase  of  $1,500  per 
annum  over  the  expiring  franchise  ;  rates 
to  remain  as  at  present. 

The  Anglo-American  Cable  Company 
have  decided  to  reduce  the  telegraphic 
rates  from  Prince  Edward  Island  to  the 
main  land.  This  decision  may  have  been 
influenced  by  the  announcement  of  the 
Dominion  Government's  intention  to  estab- 
lish the  Marcon"  system. 

The  Pacific  Coast  Wood  Pulp  &  Power 
Company,  with  head  offices  in  London, 
Eng.,  have  absorbed  the  Pacific  Coast 
Power  Company  and  the  Industrial  Power 
Company,  both  tf  Vancouver,  B.  C,  and 
are  now  actively  engaged  in  tloating  the 
concern.  It  is  proposed  to  construct  pulp 
mills  on  the  Powell  river,  about  eighty 
miles  north  of  Vancouver. 

Mr.  G.  A.  Powell,  of  the  Packard  Elec- 
tric Company,  has  just  returned  to  the 
company's  "bffice  in  Winnipeg  from  a 
journey  through  the  Northwest  Territories. 
He  reports  business  in  excellent  sh  ipe, 
and  the  prospects  very  promising.  The 
advancement  of  the  Western  Cities  is  most 
marked  and  the  prevailing  disposition  is 
to  at  once  establish  things  on  a  modern 
basis. 

situation  want  d  as  Superintendent  of  Klectric 
LiKht  Plant  by  a  competent  man  having  best  of 
references,  ly  years  hi  one  employ,  at  present 
Superintendent  of  Electric  Light  &  Water 
Systems  for  a  Town,  would  prefer  some  new 
Tovn  in  the  West;  would  have  to  give  pres  nt 
employers  at  least  one  month's  notice.  Apply 
Box  loi,  Canadian  Klbctrical  News,  Toronto. 


INTERNATIONAL  BOILER  COMPOUND. 

Removes  an'i  prevents  scale  foriiiation  in  Liuilers. 
Increases  capacity  of  Boilfr  and  sives  fiiel  hikI  repairs. 
THE  BEST  COMPOUND  IN  VSE. 
For  particulars  address  ; 

Inf ernation.a.1  Boiler  Compound  Co., 

7/  47  Ma^rket  St.,  Chicago. 

Aj4eiit  :  Taylor  S;  Dethell,  Moiitrc-al,  (Jul-. 


General  Agent 
in  Canada  for 
Whitney  Elec- 
tric I  nstru- 
ment  Co. 


SHEF5 BROOKE,  QUE 


RECENTLY  PUBLISHED 


THE  Gf\Nf\Dlf\N  'Hf\ND-BOOK 
OF  STEf\M  f^ND  &LEGTRIGITY 


BY  WILL'AM  THOMPSON 
170  Pages,  Illustrated  In  Strong  Cloth  Binding 

HE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  neces'-ary  to  the  study  of  Electricity  and  Engineering. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

FRIGE  50  OFClsra?S 

TH6  6.  H.  Mortimsr  PiiDlisliina  Gompany,  of  Toronto,  Limilod 

TORONTO, 


CAN  AD \ 


Skni)  for  Tabi.k  of  Conti;nts 


TELEPHONES 


We  manuf  ctwe  TELEPHONED  for  alh kinds  of  siivice; 
Central  Exchange.  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustratei  is  a  handsome  instrument,  perfect  in 
constiuction  and  design,  with  no  exposed  contac  s  or 
uii  es,  and  has  many  other  points  of  aduantago. 

Fully  guaianteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


p.  O.  Box  448 


U  A  LI  FAX,  N.  S. 
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SPARKS. 

Tlie  i-'ity  Coiuk  iI  ot  W'.iterloo,  Oiil.,  is  still  negoliatinif  for  Uie 
purchase  ot  the  electric  light  plant. 

Mr.  Philip  Lahee,  of  Montreal,  has  secured  the  contract  for 
the  installation  of  an  electric  plant  for  the  new  C.P.R.  hotel  anil 
iloivl  it  W'iiinipoi;'. 


The  ratepayers  of  Chilliwack,  B.C.,  have  agreed  to  grant  cer- 
tain privileges  to  the  Chilliwack  Light  &  Power  Company,  re- 
presented by  Mr.  B.  Morgan.  The  company  will  install  an  elec- 
tric plant,  utilizing  the  water  power  of  N'edder  creek,  and  in  ad- 
dition to  supplying  electric  light  and  power  will  operate  an  elec- 
tric railway  to  be  built  connecting  Chilliwack  and  \ew  West- 
minster. 


WANTED 

rosilion  as  Kl^ctrical  Kiigineer  in  Water 
I'ower  I'lant,  linve  ten  years  practical  experi- 
ence, aiiil  have  passed  two  correspondence 
schools  training  ;  U  C.  preferred.  Adaress  Rox 
•1.X3.  Ki  KCTRK  \i.  Ni:\\  s,  Toronto,  Ont. 

McGILL  UNIVERSITY,  MONTREAL. 

Courses  in  Civil,  Meclianical  and  Electrical 
Kngiiieering;  Mining  Engineering  and  Metal- 
l\irg>' ;  Chemistry,  Architecture.  Also  full  courses 
in  Arts,  Law,  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

TiiK  Rkgistrar. 


FOR  SALE 


1-50  K  W.  S  K  C.  Generator,20oo-i0O0  volts,8ooo 
alternations,  will  K.W.  K.\citcr  and  Station 
Apparatus  complete. 

1-5  H.P.  S.K.C.  Motor,  8000  Alts  ,500  volts, with 
necessary  Transformer  1000-2000-500. 

1-  25  K.W.  R.  E.Co.  Bi-Polar  D.  C.  Dynamo, 
wound  for  110  volts,  with  sliding  base,  pulley, 
brushes,  etc  ,  complete. 

2-  12;^  K.W.  N.  E.  Co.  Manchester  Type  Motor, 
wound  for  250  volts,  with  base  and  pulley  com- 
plete. 

The  above  apparatus  is  all  new  and  can  be 
seen  at  the  Hamilton  Electric  Light  &  Cataract 
Power  Co  s.  Catharine  street  station,  Hamilton 
Will  be  sold  en  bloc  or  separately.  For  prices 
and  terras  address 

THE  VOLTA  ELECTRIC  STORAGE  CO., 
39  James  street  South, 

Hamilton,  Ont. 


THE,  gre:ate.st 

responsibility  resting  upon  our  manu- 
facturers and  power  users  in  Canada  is 
that  in  connection  with  their  Steam 
Plants.  The  Boiler  Room  is  the  place 
where  precaution  is  taken. 
The  largest  Steam  Users  regard  the 
assistance  of  a  responsible  Company  a 
necessity  in  order  to  provide  protection 
and  to  insure  a  safe  and  economical 
maintenance  of  their    Steam  Plants. 

The  Canadian  Casualty 
6  Boiler  Insurance  Co. 

22  Adelaide  Street  E..  TORONTO 

are  specialists  in  Boiler  Inspection. 
Consulting  Engineers.  We  can  save 
you  money.    Write  us. 

TELEPHONE  MAIN  4091 

A.  G.  C.  DINNICK,  Managing  Director 


T116  THORNBURY  GftSOLI NE.  ENGINE  &  FOUNDRY  GO.,  Ud 

Our  New  Works  now  being  in  full  runn-ng  order  we  are  prepared  to  fill  al 
orders  for  Gasoline  Engines.  Special  Machinery  and  all  kinds  of  rough 
or  finished  Iron  or  Brass  Castings.  Get  our  quotations  on  GraLte  BaLrs, 
Boiler  Fronts,  etc.,  etc.    Wholesale  and  Retail.     Head    Office,  Thorn- 

Tiie  THORNBURY  OflSOLINE  ENGINE  &  FOUNDRY  GO.,  Ltd 


ZINC  &  ANALGUNED 

y  FOR 


,  ^Ni\DA  METAL(b. 

William  St.,TORONTO.  Telephone  Main  1729. 


Electric  Hea^tirvg  Irons 


AND  OTHER  DEVICES 

Highest  tliiciencu— Neatest  Design 
Best  Construction  Greatest  Durabilitu 


AMERICAN  ELECTRICAL  HEATER  CO, 


DETROIT, 
Mich.,  U.  S.  A. 


Largest  and  Oldest  Makers  in  the  World. 


Norton  D.  C 
Volt  and  Ammeters 

"Style  A"— Brass. 
"Style  B"— Oxy  Black. 
Accurate  and  Neat. 
Prices  Competitive. 
WRITE. 
— — "iiii^ii  — 

C.W.  BONGARD&CO. 

53  Adelaide  St.  West, 


STVl^H  "A" 


FOXGROFT  &  DUNCAN 

Telegrams  :  "  Foxship,  London." 

Contractors  to   His   Majesty's   Government,  the  Colonial  Government, 
India  Office  and  London  Coknty  Council,  etc. 

....  MAKER.S  OF  EVERY  TYPE  OF  ...  . 

ElectricaLl   Mea-suring  Irvstrument 

....  .\I.SO    OF  ...  . 

Main  Switchboards,  Main  Switches  and  Fases, 
Distributing  Boards,  Open  and  Enclosed 
Type  Arc  Lamps. 

Send  for  Price  List.         -         Dlscovjnt  to  Trade. 
Phoenix  Works:   QUEEN'S   ROAD,    DALSTON,    LONDON,  ENGLAND 
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CHASE-SHAWMUT  COMPANY 

NEWBURYPORT.  MASS. 

o' "     electrical  Specialties 


SPECIFY 


TRADE 


MARK 


INJECTORS 


THE  ROSSENDflLE 
BELTING  GOMPflNY 

LIMITED 

Of  Manchester,  England. 

Sole  Makers  and  Patentees  of  the  celebrated 

lyi.A  Y.  Solid  Woven,  Anti- 
Frietion    Edged  Belting. 

Sole  Agents  for  Canada  for  the 

JACKSON  PATENT  BELT  FASTENERS 

The  only  British  firm  having- 
a  Brancli  in  the  Dominion  in 
direct  connection  with  the 
manufactory.     :    :    :    :    :  : 

59-63  Front  Street  E.,  TORONTO 


RELIABLE  DURABLE 


EFFICIENT  ECONOMICAL 


Liuie  Giani. 
D0UDI6  Torblne 

HORIZONTAL  AND  VERTICAL. 

Made  in  44  sizes,  from  4  inches  to  60 
inches  diameter,  in  either  iron  scroll  case 
(see  cut)  or  in  flume  case. 

Complete  stock  of  turbines  on  hand  to 
insure  prompt  shipment. 

Machine  dressed  gearing  a  specialty. 

Turbine  catalogue  or  gear  list  mallea 
on  application. 

Correspondence  solicited. 

J.  G.  WILSON  &  GO. 

Glenora.  Ont. 


''Shaivmjt"  Tes'ed  Fuse  Wiie  and  Links 
'•Shauumut"  Enclosed  Indic  ating  Fjhcs 
^'6hawmut"  Junction  and  Ou  let  Boxes 
"Shaivmut"  flexible  R  til  Bonds 
'  Shauimut"  and  ''MonadnncM"  Suiitches 
"Cha-^e"    Nipples    and    Flexible  Conduit 
Couplings 


^'Boston"  Cable  Hanqets 
"Cushing"  Theatie  Switchboards 
"Gushing"  Stage  Lighting  Appliances 
Sujilchboaids  and  Panel  Boaids 
I  Electrical  Repairing 


SADLER  HAWORTH 

TANNKJiS  ANr 
MANUFACTURES  OF 

Oak  Leabmer  Belting 

Try  our  "CROWN  BRAND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 
Cor.  William  and  Seigneurs  Streets,  MONTREAL  -  9  Jordan  Street,  TORONTO 


Fire  Clay  Products 

THE  GLENYARDS  FIRE  GLAY  GO. 

BONNYBRIDGE,  SCOTLAND. 

Cablegrams  :  Glerxyards,  Bonnybrldge.  Tk*  V  Codes  vised.  A. B.C.  and  Glenyards. 

Manufacturers  of  all  kinds  of  Fire  Cla.y  Goods,  Ga.nister  arvd  Silica  Goods,  for 
Iron  and  Steel  Works  a^nd  Gas  Works,  inclviding  Boiler  Sea.ting  Blocks 
a^nd  Covers  of  a-ll  sizes.    Ground  Firo  Clay,  Ganister  and  Silica^  ofpickkges 
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SPARKS. 

The  Inioniaiional  Telephone  Company  are  inslalling-  a  tele- 
phone system  at  Fort  Frances,  Ont. 

The  Great  Xorlh-Western  Telegraph  Company  are  about  to 
commence  ihe  erection  of  a  new  building  in  Quebec. 

The  Co-Opeiative  Telephone  Company,  of  Detroit,  are  en- 
deavoiing  to  secure  a  telephone  franchise  in  Windsor,  Ont. 

The  l^ell  Telephone  Company's  call  book  recently  issued  shows 


that  Montreal  has  14,700  telephones,  the  largest  number  of  any 
cit}'  in  Canada.  Within  the  last  year  the  number  increased  over 
one  thousand. 

The  Rainy  River  International  Telephone  Company  have  se- 
cured a  franchise  at  Rainy  River,  Ont.,  and  will  install  a  plant  at 
once.  There  w  11  be  long-  distance  connections  with  Beaudette, 
Fort  Frances  and  International  Falls.  A  local  company  has  also 
applied  to  the  Town  Council  for  a  franchise  to  install  an  electric 
light  s'-stem  in  that  town. 


FOR  SALE 


One  iSo  k  w.  1 100  or  j.'oo  volt  two-phase  16000 
RlleniationS  K.C.  Inductor  type  Generator,  com- 
plote  with  marble  switchboard,  station  instru- 
ments and  4-pole  exciter;  apparatus  good  as 
new  : 

Two  fo  k  w.  1 100  volt  16000  alternation  singrle- 
phaso  Canadian  Gentr.il  Alternators,  with  ex- 
citers; in  good  working  order.  Apply  Box  99 
Ei.KCTRiCAL  News,  Toronto,  Ont. 


Uncle  Sam  would  not  allow  his 
battleships  to  be  babbitted  with 
inferior  babbitt  metal.  New  battle- 
ship "  Nebraska"  is  lined  with 
Syracuse  Babbitt.  Always  specify 
best.     It  is  cheapest  in  long'  run. 

SyroLCvise  Smelting 


Montreal 


Works 

New  York 


Seattle 


ESTABLISHED  1849. 
Chari  Es  F.  Clark,     Charles  I<.  Beckwith, 
President.  Secretary. 

BRADSTFtEET'S 

Capital  and  Surlpus,  $1,500,000. 
Offices   Throughout  the  Civilized 
World. 

Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  Citv,U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infor- 
aiation  that  reflects  the  financial  condition  :  nd  the  con- 
trolling circumstances  of  every  seeker  of  m  :rcantile 
credit.  Its  business  may  be  defined  as  of  the  meicbants, 
y  Ihe  merchants,  for  the  merchants.  In  procuring, 
verilying  and  promulgating  information,  no  effort  is 
snared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit-  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
\re  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  judiciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addre.'sing  the  companv  or 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 

Offiecs  IN  Canada:  Halifax  N.S.  Hamilton,  Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec 
Que.;  3t.  John,  N.  B.  Toronto,  Ont.  Vancouver, 
B.C.;    Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto 


DYNAMO  COVERS  A  SPECIALTY 

GUARANTEED  WATER  AND  DUST  PROOF. 
TimSTTS,     OIL    CLOT-EIITSXGr     -£^TSr3D  T-A.RF^XTLIITS- 
Samples  and  Prices  on  Application. 

THE  MONTREAL  TENT,  AWNING  &  TARPAULIN  COMPANY 

23  ta  25  Youville  Place,  MONTREAL 


21  BleUrU,       ^'  ^'  LeBRtlN 

MONTREAL,        de  tillers 

ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY 


MOTORS  DYNAMOS 
Bi-polar  Power 
Multipolar  Lighting 
Direct  Connected  Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON  El«fll  INSliNI  GO. 

Wauerly  Park,  NEWARK,  N.J..  U.S. A 

New  York  Office  :  74  Cortlandt  Street. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 
London  :  Elliott  Bros.,  Century  Works,  Lewisham. 

Paris,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 

WESTON  STANDARD  PORTABLE 
Direct-Reading- 
VOLTMETERS,  MILLIVOLTMETERS 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


TT,    t  »  D    t         o  ,  Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  ryofr 

Iter  tor°^t?dfe  Wo?r"  °f  ^^ATION  AMMETERland  VOLTMETERS  are  uSnrpLIed  in  poTnt 
meter— lor  aildge  work.  of  extreme  accuracy  and  lowest  consumption  of  energ>'. 


'^he    V    V  V 


SAMSONJURBINE 

Affords  a  wonderful  power  concentrated  within  an 
exceedingly  small  space,  and  a  far  higher  velocity  than  has 
ever  been  known  in  turbines  of  the  same  amount  of  power. 

Our  new  design  gives  a  remarkably  high  economy  and 
efficiency  in  the  use  of  water. 

Let  us  write  you  full  information  regarding  these 
Samson  turbines. 

The  Wm.  Hamilton  Mfg.  Co.,  Limited 

Peterborovigh.  Ont. 
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 CHARLES  BR.ANDEIS  

A.  M.  Can.  Soc  C  E  ,  A.  M  Amer.  Iiist  E.  E. 
Mem   Amer.  Electro-Cnemical  So:.,  file. 

CONSULTING  ENGINEER 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  I<ight,  Power  and  Railroad 
Plants,  Specifications,  Reports,  Switchboard 
IJesigns,  Complete  Factory  Installations,  Elec- 
tric Equipment  of  Mines  and  Electro-Chemical 
Plants. 

L,ong  Distance  Telephone  Main  32-6. 
Cable  Address  :  Brandeis-Montreal. 

W.  U.  Code,  Univ-Edition. 
I.iverpool  &  L,ondon  MOMTRFAT 
&  Globe   Building,  MU.\  1  ivti.vi. 

The  Electrical 
Supervision  Society 
K.  L.  AITKEN,  CHIEF  ENGINEER 

SUPERYIJNG  ani  CONSULTING 

164  Bay  Street      -      TORONTO,  ONT. 

l,ong  Distance  Phone  Main  2268 

JNO.  S.  FIELDING,  C.  E. 

20  Klag  Street  East      ■        -  TORONTO 

WALLACE  C.  JOHNSON 

M«Tn.  Am.  Soc.  C.E.     Mem.  Acn.  Soc.  M  E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  i  ransmission 

17^4  Notre  Dame  Street,  MONl  REAL,  P.  Q  , 

anJ  NI.W.ARA  FALLS,  N.Y. 


Edward  B.  Merrill 
Electrical  &  Mechanical 

Engineer 
16  Kino  St.  W.  Toronto 


Rode]:*ick  *J.  F*ar]*e 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  E.E. 

CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Powerand  Lighting  Systems. 
Long  Distance  Power  Transmissions, 
Reports -Tests— Valuating. 

5a-53  Janes  Building   -   TORONTO,  CAN. 

Cable  Address  "Rodparke"  (W.  U.  Code.) 
I<ong  Distance  Telephones — Office  and  Residence 


ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.    Electric  Railways,  Lighting 
and   Power  Systems. 
Arbitrations,   Reports,  Etc., 


ST.  FRANCOI?  XWISR  ST. 


MONTREAL 


T.  L  SIMPSON 

A.  M.  Amer.  Inst.  E.  E., 

Corvsviltirvg  Engineer 

Long  Distance  Phone  Ottawa  1388. 

Design  and  Consti  uctioii  of  Lighting 
and  Power  Plants  cf  every  desc  iption 
Long  Distance  Power  Transmission.  Re- 
ports, Estimates,  Tests,  Specifications. 


OTTftWft, 

55  Sparks  St 


DESGHENES. 

QUE 


* A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The   recognized  medium    for  advertise- 
nients  for    '  IcikIli  s. 


CANADIAN  CONTRftCTRECORD 

TQBdNTO;  - 


ALTERNATING  CURRENT  MOTORS 

Made  by  BROWN,  BOVERI  &  CO.,  Baden,  Switzerland 

Excellent  Design,  Slow  Speed,  Very  Low  Prices, 

Prompt  Delivery  from  Canadian  Stock 

CUMrBELL  &  REHTOH  -  KlIOSM.  Out. 

THOMAS' 

HIGH   GRADE  PORCELAIN  FOR  ELECTRICAL  PURPOSES 

INCLUDING 


HIGH  VOLTAGE  INSULATORS  (vTtace) 

Special  Designs,  Insulator  Cleats  and  Tubes. 


The  R.  THOMAS  &  SONS  CO. 


Main  Office: 
East  Liverpooi..  Ohio 


East  Liverpool,  Ohio 


Factor lES 


.S.\LES  office: 
39-41  CoRTLANDT  .Street,  New  York 


I,iSBON,  Ohio 


ISOLATED  i^^Jj™ 
PLANTS 


Combined  Lighting     ]  743  ^raig  Street, 


ELECTRICAL  ENGINEERS 
AND  CONTRACTORS. 


and  Stea-m  HeaLting. 


MONTREAL 


ALUMINUM 

ELECTRICAL  COyDUCTORS 


FOR 


RAILWAY  FEEDERS  and 
TRANSMISSION  LINES,. 
INGOTS,    SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  with  full  information  on  application. 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 


ENGINEERS  who  follow  the 
constant  development  in  Cir- 
cuit Breaker  practice  will 
reniember  that  there  is  not  on  the 
market  to-day  a  single  important 
type  ot  Circuit  Breaker  wliich  did 
not  originate  with  the  Cutler  Co. 
We  are  specialists  in  this  line  and 
would  be  glad  to  give  information 
and  quote  prices. 


THE  GUTTER  GO. 

Philadelphia,  U.  S.  A. 

Circuit  Breaker  Engineers  and 
Sole  Agents  for 

KEYSTONE  MEASURING 
INSTRUMENTS 
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SPARKS 

tliroiigli  the  Sarnia  tunnel.    The  plans  call  for  the  three-rail  sys- 

The  St.  John  Street  Railway  Company  have  found  that,  not-  tern  and  the  cost  is  estimated  at  $400,000.     It  is  calculated  that 

withstandinjr  the  new  generators  which  theo  recently  installed,  the  saving  effected  by  the  adoption  of  electricity  will  be  about 

ihi>ir  plant  is  not  capable  of  handling  the  load  at  all  times,  and  it  $40,000  a  year.-     It  is  probable  the  substitution  of  electric  power 

has  been  de.cided  to  install  another  large  generator  for  incandes-  for  the  present  method, with  its  smoke  and  coal  gases,  will  make 

cent  lighting.  jl^g  Grand  Trunk  much  more  popular  with  the  travelling  public. 

The  Graiul  Trunk  Railwa)'  are  said  to  liave  finally  decided  ^''^  tunnel  will  be  lighted  up  as  bright  as  day,  permitting  pas- 

upon  plans  for  substituting  electric  power  for  operating  the  trains  sengers  to  see  the  whole  interior  when  passing  through. 


THE 


METALLIC  SEAMLESS  TUBE  GO  

BIRMINGHAM         -         -  ENGLAND 


 Manufacturers  of  the- 


''Metallic''  Steel  Conduit  System  for  Interior  Wiring 

Cold  Drawn  Seamless  Steel  Tubes,  for  Boilers,  Cycles,  etc.,  etc. 

Diploma  and  Medal  Awarded  "World's  Fair"  Chicago,  1893. 


THE  1905  EDITION 

STANDARD  WIRING 

PGR  ELECTRIC  UIGHT  AIND  POWER 
ADOPTED 

By  the  Fire  Underwriters  of  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover,  Pocket  Size,  Retail  Price         -  >  $1.00  Each 


Address  orders  to  Canadian  Electrical  News.^  Toronto,  Can. 


Internal  FurnaGe  Saves  Ten  Per  Gem. 


An  externally  fired  boiler  wastes  fuel  because  of  the 
radiation  of  heat  from  the  outside  of  the  brickwork  and 
the  leakage  of  cold  air  above  the  fire,  which  causes 
a  double  loss  by  heati.ig  the  excess  of  air  and  by  pro- 
ducing imperfect  combustion. 

In  a  Robb-Mumford  internally  fired  boiler  the  heat 
is  transmitted  directly  to  the  water,  and  air  cannot 
get  into  the  furnace  except  throjgh  the  regular  drafts. 
This  makes  a  saving  of  at  least  ten  per  cent. 


Robb   Engineering    Co.,  Limited 

AMHERST^  N,S, 

ACFN'TS    /WM.  McKAY,  320  Ossington  Avenue,  Toronto  ;  WATSON  JACK  &  COMPANY,  Pell  Telephone 
I,  Bldg.,  Montreal  ;  j.  F.  PORTER,  355  Carlton  Street,  Winnipej-. 
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^THE  OTIS^ 

TUBULAR  FEED  WATER  HEATER 


Oil  Separator  and  Purifier 


is  not  an  experiment  but  a  tried  and  tested 
appliance  that  the  makers  are  not  afraid  to 


EXHAUST  I  INLET   EXHAUST  ]  OUTLET 


GUARANTEE 

To  heat  the  feed  water  to  the  boiling-  point 
(210  or  212  degrees)  with  the  exhaust  steam 
without  causing  any  back  pressure,  also  to  ex- 
tract the  oil  from  the  exhaust,  so  that  the  ex- 
haust steam  after  being  passed  through  the 
heater  can  be  used  for  heating  purposes,  and 
the  water  of  condensation  for  the  heating  sys- 
tem be  returned  to  the  boiler  without  the  addi- 
tional expense  of  an  eliminator. 


We  are  so  sure  of  the  OTIS  that  we 
agree  to  pay  all  cost  of  a  trial — freight,  cartage, 
piping,  etc.,  If  it  fails  to  do  all  we  claim  for  it. 

Catalogue  and  Prices  at  Your  Service. 


The  Stewart  Heater  Go 


300  Ea.st  DelevoLn  Ave., 

BUFFALO,  N.  Y. 
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SPARKS.  liafhtsliips.    Arraiig-ements  are  being  made  for  the  placing  of 

The  Dominion  C.o\  01  nmoiu  has  made  an  agreement  with  the  telephone  receiving  apparatus  on  ships  making  Canadian  ports. 

Submarine  Signal  Company,  of  Boston,  lor  the  installation  of  The  wires  on  the  ships  will  pick  up  sounds  from  bellsat  distances 

thirty  bells  in  the  St.  Lawrence  and  off  the  coast  of  the  Maritime  ranging  from  four  to  ten  miles,  and  it  is  said  that  there  is  no 

Provinces,  26  stations  to  be  operated  from  shore,  and  four  from  difficulty  in  determining  the  directions  of  the  sounds. 

ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 

SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

TIIDMED  DDnO    1 34  upper  Thames  ST., 
I  UnliLn  DnUO.j    london,  eng. 


MaS'iel  I'orgiiigs,  Slabs,  Bars 
in  ihe  Rough  and  Machined. 


K-TABLiSHED  1870. 


Telegraphic  Address,  'Sheetiron',  I,ondon. 
l,ieber's  Code  used. 

MILD  STEEL  CASTINGS  FOR  MAGNETS 

MAG«T  STEEL  FOR  PERM\NE!<T  MAGNETS.  BRIGHT  CHAKCOAL  IRON  RODS 

Sole  Represenratives  tor  Canada '  Peacock  Brothers,  Canada  Life  Buildings,  Montreal. 


Plain  and  slotted 
Discs. 


Electrical  Novelties: 

ARE  YOU  INTERESTED? 

If  SO,  send  for  our  No.  20  Novelty  Catalogue  iust  issued. 
Mailed  to  any  address  on  receipt  of  post  card. 
We  want  bright  agents  in  every  place.     Big  commissions. 


Electric  Company 


HALL  HILL.  MONTREAL. 


THE  McEWEN  ""^  ^Ttomatic 

In  Single  and  Compound  Units. 

NO  BBTTBR  HIGH  SP&BD  BNGINE,  BUILT 


sizes 
Ready  for 
Immediate 
Shipment 


\JL/ATER06iS.  BRANTFORD.  CANADA 


September,  ,904  ThE  CANADIAN  ELECTRICAL  NEWS 


III. 


Westinghouse 

New  Standard  Instruments 

With  Free  Calibration  Service 

For  Direct  and  Alternating  Currents 


These  Semi-Portable  Standard  Instruments 
are  a  new  type,  greatly  superior  to  all  others 
now  in  use. — Their  introduction  marks  the 
beginning  of  a  new  era  in  electrical  measure- 
ments 


The  Westinghouse  Department  of  Standards 
will  recalibrate  these  instruments  free  of 
charge,  upon  request  at  any  time  within  five 
years  of  date  of  purchase. — This  service  will 
eliminate  all  the  present  troubles  due  to  inac- 
curate standards,  and  is  an  important  innova- 
tion in  electrical  practice. 


One  Westinghouse  Instrument  of  Precision 
has  the  range  of  several  standard  instruments 
of  different  capacities  of  any  other  manufacture. 
Free  calibration  ensures  the  preservation  of 
their  initial  accuracy. 


Ammeter 

Canadian  Westinghouse  Co.,  Limited 

Generacl  Offices  and  Works,  Hatmilton,  OntoLrio 

For  PaLrticulars  Address  Nearest  Office 
Lawlor  BIdg.,  King  Ev-rvd  Yonge  Streets,  Liverpool  S,  London  &  Globe  Bldg. 

Toronto  Montreal 

Hamilton 

633  Ha^stings  Street  134  GreiLnville  Street 

Vncouver  HatlifaLX 
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Ness,  McLaren  5(  Bate 


CO- 


1 


Milde  MicrophanE  , 

The  best  TRANSMrTTER  | 
in  thH  World. 


TELEPHONES 


QUEBEC  AGENTS 

ror  the 

.Ea^fon  Dyngmns, 
6  Mo-j-i 


Switcn-Boards  and  Annunciators 

FIRE  ALARM  APPARATUS  and 

TELEGRAPH  INSTRUMENTS 


'Nessphones,'  Montreal 

732  Dopehestep  St. 
MOISTRBflL 

Telephone  Main  iioo. 


Electrical  Supplies  of  all  kinds! 


Montreal 


MANGANESE  u'pt^lt 

Flaof  Spar,  Withcritc, 
Granulated  Battery  Sal 

Ammoniac  are"olered*by 

OTTO  MINNER  &  CO., 

Arnstadt,  Germany. 


 Bought  and  Sold  

LARGE  STOCK  ALWAYS  ON  HAND 

The  delay  and  expense  incidental  10  buying;  in  the  Cedar  Districts  can  be 
avoided  by  sending  your  Inf-pecicr  to  Hamilton  for  Assorted  Car  Loads. 

Cor.  Main  and  Catherine  Streets.  <|y«  WOODMAN  BROTHERS 

Telephone  1294.  HAMILTON,  ONT. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating:  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 

What  Makes  the  Wheels  Go  ? 

OUR  "EXTRA" 

THE  J.  G.  McLaren  belting  go., 


IVf  onitx>e£tl 


Toronto 


THE  ELECTRICAL  CONSTRUCTION 


Company  of  Canada,  Limited. 

32-40  Dundas  Street,  London,  Can.— Phone  1103. 
Perfection 
Type 


DYNAMOS 
MOTORS 


Multipolar 

Bipolar,  Direct 
Connected  or  Belted_ 
High  efficiency.    Designed  for  any  required  speed  or  voyage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  maiie. 

Estimates  cheerfully  given.    Descriptiva  matter  furnished  on 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 
The    recognized   medium  for  auvertise 
ments  lor  Tenders. 


CANADIAN 


Electrical  News 

AND  EnQINEERINQ  JOURNAL 


FOURTEENTH  YEAR. 
No.  10. 


TORONTO,  MONTREAL  AND  WINNIPEG,  OCTOBER,  1904 


PRICE  10  CENTS 
$1.00  Per  Year. 


THE  DIRECT  CURRENT 


THE 


OF 


UNITED 
ELECTRIC 

....GO. 

Are  in  6V6ru  Respect  fll 

Ventilated  and  thoroughly  laminated 
Armature  and  magnet  cores.  Built  by 
day  labor,  tested  to  highest  standards, 
absolutely  guaranteed,  YOU  CAN  NOT 
LOSE  IF  YOU  BUY  AT 

134  King  St.W.,TORONTO 


ARTIFICIAL  LIGHT 

Is  best  produced  by  the  vise  of  Electricity 


SAFE 
SURE 
RELIABLE 


SIMPLE 
EFFICIENT 
REPAIRABLE 


25  K.  W.  Curtis  Steakin  Turbine, 
Direct   Connected  to  C.  G.  E.  GeneraLtor. 

Send  for  Bulletin  No.  834. 


CANADIAN  GENERAL  ELECTRIC  CO.,  LIMITED 

Head  Office :  TORONTO,  ONT. 
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The  FIRSTBRQOK  BOX  CO.,  Limited 


F.  N.  Phih.ii'S,  President. 


Geo.  H.  Olney  and,  Secretary-Treasurer. 


King  St.  East, 


TOROyTO 


MANUCACTl'KKKS  OK 

TOPPINS, 

SIDE-BbOCKS 

AM>  CROSS-ARMS 


WRITE  FOR  PARTICULARS. 


iRiNk  fiff irr  v5>     ,  orncE.  SCHOOL. 
Curt  ti^SE  s     iThjrl-h  mjoie  FUBNi™r_ 

'  BSOS STORE  FITTINGS. ^SEND  FOR 


TR/\DE>  WITH  ENGLAND 

Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  166  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding- postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 

IiOng  Distance  Telephone  Main  41 18 

VoltoL  Electric 
R.epair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Reconstructed 

86  Adelaide  Street  West, 
TORONTO 

D.  MCGREGOR  JOHNSTON,  Propiietor. 


9 


I 


^'=T=i=T=I=if=i=T=±=fa=T=Irr=i=T=J=l^ 


1 


The  Broad  Scope 
of 

Hardware  and  Metal  p 

The  only  paper  of  its  class  jj 

in  Canada — makes  it  a  me-  0 

dium  for  certain  classes  of  \■^ 
advertising    of  exceptional 


value 


For  Advertising  of  Building 
Supplies  It  is  ideaLl. 

Send  for  sample  copy  and 


THE  MacLEAN  PUBLISHING  CO., 
LIMITED 


Montreal 


Winnipeg 


Toronto 


fee 


ld=T=I=T=i=T=JET=ir|=l=T=J=T=.l=f=gi]E^ 


I 


til  F.  PIIK  E 


MONTR&fVb 


TORONTO 

I 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Rubber.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use- 

U.  S.  Factory :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


DYNAMOS  \  MOTORS 

New  or  Second  -  Hand.  For  Sale 

Especially  equipped  for  repairs  to  Electrical  Apparatus  of  all  kinds. 

ELECTR^IC  REPAIR  6;  CONTRACTING  CO. 

617  ®.  619  Lagauchetiere  Street    -  MONTREAL 


Golls  and  Plugs 

Manufactured  i>y,sS? 

THE  DOW  CCY.  ] 

d^ooAM   of  Braintree  ...  IJjt  4 


118  ST.  JAMES  STREET  Canadian  Agents  ^ 


MONTREAL 


LORD  KELVIN'S  PATENTS 


Sole 


Awarded  Grand  Prix,  Paris,  1900. 


Ammeters 
Voltmeters 
Wattmeters 


Indicating 
Recording 
Portable 

Standard  Balances  and  Electrostatic  Voltmeters 


"SR 

round  Ammeter 

6"  Scale  or 
Traction  and  fighting 


Resistance  Boxes,      Galvancmelers,  Electrometers. 

^  .  ,  ,  fj."^"i^^i*?°.  \  and  all  kinds  of 
Testing  Sets^f or   j  Conductivity  J    ^~estiog  Apparatus. 


STUART-HOWLAND  COMPANY 


MANUFACTURERS  OF- 


The  MostfSym metrical  and  Substantialpine  of, 


Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 
Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East. 


CanaLdlaLn  Branch : 
52  Adela^ide  St.  W..  TORONTO 


"■If/wrzrs,-:  BOSTON 
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McCormick 
T\irbiiAes 

4,000  H.  P.,  72  ft.  head,  arranged  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Five 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
nches  for  their  plant  at  Mechanicsville,  N.  Y. 


S.  Morgan  Smith  Company, vorK,pa.,as./v. 

176  FEDERAL  STREET,  BOSTON,  MASS. 

Write  tor  cataloflue  it  contempiatina  purcHase  ot  Turbine.^ 


WIRE3  AND  CABLES 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


MONTREAL 


1 


RHODES 
MOTORS 


Having  equipped  our  factory  with  further  Plant  and 
Machinery  and  being  now  in  a  position  to  supply  double 
our  previous  output,  we  beg  to  inform  Electrical 
Power  Users  that  we  are  prepared  to  supply  our  ma- 
chines at  considerably  reduced  prices,  NOT  PANIC 
PRICES,  but  at  figures  which  will  enable  us  to  com- 
pete  with  any  other  manufacturer  in  the  United  King- 
dom. We  are  solely  enabled  to  do  this  through  econom- 
ical organization  and  efficient  works  management,  and 
can  supply  the  same  high  standard  machine  as  hither- 
to in  spite  of  such  reduction,  with  our  usual  PROMPT 
DELIVERY. 

FOR  QUOTATIONS  AND  PARTICULARS  APPLY 


RHODES  ELECTRICAL  MFG.  CO.,  LIMITED 

70  &  71  BISHOPSCATE  STREET  WITHIN,  LONDON,  E.  C. 


Tel  :  Address  RHODIQUE,  I.ONDON. 
Telephone  9130  I.ondou  Wall. 


Tel  :  Address  RHODIQUR,  BK.'VDFOKD. 
Telephone  1451,  Bradford. 


Works  :  Bradford. 


Glasgow  Address,  35  and  70  McAlpine  Street. 
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SPARKS. 

Since  the  Corporation  of  Berlin,  Ont.,  acquired  the  electric 
plant  al  that  place  about  two  years  ag-o,  the  power  for  operating 
the  Berlin  and  Waterloo  street  railway  and  the  Bridgeport  line 
has  been  purchased  Irom  the  town,  but  Mr.  Breithaupt  recently 
decided  to  build  a  new  power  house  for  the  operation  of  the  rail- 
ways. This  is  now  in  course  of  construction  and  is  located  at 
ihf?  Berlin  (erniinus  ol  the  line.  The  initial  installation  will  be 
jjjv'i  horse  power  and  will  include  a  150  k.w.  Westinghouse  dy- 
namo.    Repair  shops  are  also  being  built. 


Hon.  Charles  D.  Haines,  a  large  railway  contractor  of  New 
York,  recently  addressed  the  Wentworth  County  Council  at 
Hamilton  regarding  a  proposal  to  construct  an  electric  railway 
from  Hamilton  to  Branlford  by  way  of  Ancaster.  Mr.  Haines 
went  over  the  proposed  route  with  Mr.  Leslie,  of  Toronto,  who 
is  said  to  hold  the  charter,  which  will  expire  at  the  end  of 
October  unless  the  work  of  construction  is  begun  before  that 
date.  The  promoters  asked  for  a  right  of  way  over  small  sec- 
tions of  country  roads  where  private  right  of  way  cannot  be 
obtained. 


FLOUR,  MILLS 


4-  We  build  Flour  Mills,   Oat-Meal  Mills,   Corn  or  other  Cereal  Mills  froin 

basement  to  attic,  and  can  furnish  the  power  plant  as  well.  Write  and  ask 
about  the  GYRATOR  SYSYEM  of  Milling.  Let  use  know  your  needs  in  the 
mill  line  and  we  will  furnish  you  plans  and  estimates. 

The  Goldie  &  McCulloch  Co.,  Limited, 

"We  Make 


WHEELOC'K  ENGINES,  CORLISS  ENGINE,  IDEAL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS,  ^ 
OATMEAL  MILL  MACHINERY,     FLOUR     MILL   MACHINERY,    WOLF    GYRATORS,    WOOD-WORKING    MACHINERY,  SHINGLE 
MACHINERY,  HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING, 
COUPLINGS,  FRICTION    CLUTCH    COUPLINGS,  FRICTION    CLUTCH    PULLEYS,    SAFES,    VAULTS  AND   VAULT  DOORS. 


Street  Fixtures 


We  manufacture  a  complete  line 
and  would  be  pleased  to  quote  on 
your  requirements. 


THE  R.  E.  T.  PRINGLE  CO.,  LIMITED 

Ma^nufaLCturers  and  Dealers  in 

£lectricaLl  Apparatus  arvd  Svipplies 
ST.  JOHN  MONTREAL  TORONTO 
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SPARKS. 

The  Coaticook  Electric  Light  Company,  of  Coaticook,  Que., 
recently  reconstructed  their  dam. 

Plans  are  bein^  formulated  for  the  construction  of  an  electric 
railway  between  Agassiz  and  Lake  Harrison,  B.  C. 

The  Gilmour  Door  Company,  Trenton,  Ont.,  are  about  to  re- 
model and  increase  their  power  plant  and  have  taken  estimates 
on  new  boilers,  generators,  etc. 

A  company  is  reported  to  have  acquired  the  rights  to  the  water 
power  of  the  Gaspereau  river  in  Nova  Scotia,  with  the  idea  of 
furnishing  electric  light  and  power  throughout  the  Annapolis 
<  alley. 

John  Heme,  employed  by  the  Lakefield  Port'and  Cement  Com- 
pany at  Lakefield,  Ont.,  was  instantly  killed  while  working  on 
the  roof  of  the  building  by  accidentally  coming  in  contact  with 
a  live  electric  wire. 

Electricity  will  be  employed  tor  operating  the  new  shops  of 
the  Grand  Trunk  Railway  now  under  construction  at  Stratford, 


Ont.  The  new  boiler  shop  will  be  169x120  feet  and  will  be 
equipped  with  two  electric  travelling  cranes. 

The  Shawinigan  Water  &  Power  Company,  of  Shawinigan 
Falls,  Que.,  have  given  a  contract  to  the  Canadian  Westing- 
house  Company  for  a  two-phase  rotating  field  alternator  of 
6,600  k.w.  capacity  and  2,200  kilowatts  in  transformers. 

The  proposition  of  the  Chilliwack  Light  and  Power  Company 
has  been  endorsed  by  the  ratepayers  of  Chilliwack,  B.C.,  and  as 
a  result  that  place  will  be  lighted  by  electricity  in  the  near  future. 
The  company's  franchise  is  exclusive  for  twenty-five  years,  cov- 
ering the  sale  of  power  and  the  lighting  of  the  city.  Mr.  Robert 
Maitland  is  engineer  for  the  company. 

Mr.  P.  Herault,  of  La  Pras,  France,  who  has  made  a  study  of 
the  process  of  making  steel  by  electricity,  was  in  Ottawa  last 
month  looking  into  the  possibilities  for  a  plant  in  that  vicinity. 
The  essentials  tor  this  industry,  cheap  electrical  energy  and  an 
abundance  of  magnetic  iron  ore,  are  to  be  found  near  Ottawa, 
and  it  is  thought  that  works  may  be  established  at  no  distant 
date. 


United  States  Steel  Products  Export  Co.  I 

Battery  Park  Building,  NEW  YORK  I 

Rails  and  Special  Work  for  £lectrical  Railways  I 

COPPER.  R.AIL  BONDS  ■ 

With  Hollow  or  Solid  Terminals — Applied  With  Steel  Drift  Pin  or  Screw  Compressor.  I 

RUBBER  AND  PAPER  INSULATED  WIRES  AND  GABLES  I 

WRITE  FOR  OUR  CATALOGUE  fl 


:E»^TE3SrTEID 

Eighteen  Inch  WORTHINGTON  VOLUTE  PUMP 

Designed  for  direct  connection  to  a  steam  engine  and  used  for  supplying  water 
to  elevated  jet  condensers  in  the  Power  House  of  the  Manhattan  Elevated 
Railway  Co.,  New  York  City. 

Capacity,  10,000  fjallons  per  minute  against  25  feet  head. 

Worthington  Turbine  Pumps  a-re  Reliable.  Durable,  Efficient  a-nd  Exceedingly  Simple 


The  John  McDougall  Caledonian  Iron  Works  Co.,  Limited,  Montreal,  Que. 

BUILDERS  FOR  CANADA 
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MOONLIGHT  SCHEDULE  FOR  NOVEMBER. 


Date. 

Wght. 

Date. 

Extiiigiiisli. 

No.  of 
Hours. 

Nov.  1 

^  20 

Nov.  2 

2  00 

■ 

8  40 

S  20 

3  00 

S  20 

4 

4  '5 

4 

^  20 

5 

12  10 

S  20 

6 

I  2  40 

6 

7 

6  00 

I  2  J.{; 

7 

S 

6  00 

1  2  J.C 

S 

9 

6  00 

12  AZ 

I) 

^  I  ^ 

10 

6  00 

1  2  4^ 

10 

0  O 

1 1 

6  00 

12  4^ 

1 1 

^    1 0 

1 2 

1  2  CO 

I  2 

5 

6  00 

1  '  CO 

1  -J 

14 

6  ic 

1  1  OZ 

14 

10  00 

15 

8  15 

\  0  ^0 

16 

ft   1  c 

/  "J 

16 

17 

6  I  ^ 

6  30 

iS 

0  AZ 

18 

"  '5 

19 

19 

*T  0'-' 

20 

2  40 

20 

6  1  c 

1  IC 

21 

3  30 

21 

6  .5 

2  45 

22 

No  Light 
•  1 

22 

No  Li^ht 

2;, 

23 

24 

5  00 

24 

7  50 

2  50 

25 

5  00 

25 

8  40 

3  40 

26 

5  0'^ 

26 

9  40 

4  40 

27 

5  00 

27 

'o  45 

5  45 

2S 

5  00 

28 

II  45 

6  45 

29 

5  00 

30 

I  00 

8  00 

30 

5  00 

Dec.  I 

2  00* 

9  00 

Total  235  4.^ 


It  is  stated  that  certain  capitalists  are  considerine:  tiie  utiliza- 
tion of  the  peat  bogs  near  Brockville,  Ont.,  for  the  gener- 
ation of  electric  energy.  Messrs.  George  I.  Mallory  and  W. 
H.  Comstock,  of  Brockville,  are  said  to  be  interested. 


The  Most  Progressive 
and  Up-to-Date  Line 
in  Existence. 


Let  us  send  you  our  New  Bulletins, 
Covering  our  Complete  Line. 


SWITCHES 

AND  OTHIR  ELECTRICAL  SPECIALTIES 
TRUMBULL  ELECTRICAL  MFG.  CO. 

Main  Office  and  Factory  .  PLAINVILLE,  CONN. 

Complete  stock  carried  at  our  New  York  Office,  136  Liberty  St 


urn  mm  m  is  m\mm  m  \\i  mmk  in 


THE  PACKARD  ELECTRIC  CO.  Limited 

St.  CATHARil«IES.  ont 


ii 
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Your  Next  Order. 

We  want  your  next  order — not  the  one 
after  that,  or  the  order  that  you  expect  to 
send  us  "sometime,"  but  the  very  next  one. 
Don't  let  anybody  talk  you  out  of  it,  neither 
your  purchasing  agent,  superintendent,  town 
council  nor  somebody  else's  traveling  sales- 
man. Make  up  your  mind  right  now  that  the 
next  one  goes  to  Pittsburgh. 

We  will  ship  your  transformers  the  day 
your  order  gets  here,  and  of  course  the 
transformers  will  be  good  transformers.  They 
will  be  billed  just  as  low  as  such  transformers 
can  be  billed. 

That's  about  all.  But  afterwards  we 
shall  expect  to  hear  from  you  pretty 
regularly. 

Pittsburgh  Transformer  Company, 

Pittsburgh.  Pa. 


Pittsburgh.  October,  1904. 
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NOTICE  TO  INVENTORS 

Having  a  large  and  well  equipped  factory  and  a  staff  of  competent 
mechanics,  we  are  prepared  to  give  special  attention  to  INVEN- 
TIONS and  the  designing  and  building  of  SPECIAL  APPARA- 
TUS of  all  kinds. 

COLLYER.  BR.OCK 

MtSLnufacturers  of  Panel   BoeLrds.  SwitchboaLrds.  Knife  Switches,  Enclosed  Fuses, 
Outlet  Boxes,  Iron  Conduit  Fittings,  Etc.,  Etc. 

ISOla     Notre    I>a,me    St.  IVIONTFtE  AL 

^'JJOJJ    EST    DXJBIUIVI  QXJIJJ" 

J.  A.  DAWSON  &  COMPANY.  743  CRAIG  ST.,  MONTREAL 

are  Headquarters  for  Electric  Railway,  Power 
Station   and   General  Souse    Wiring  Supply 

WHY  ?^ 

Because  we  Ca<]?X*y  tilxe  St*OCk  and  buy  in  such  quantities  that  we  are  in  a 
position  to  make  close  prices  and  prompt  shipments. 

A  trial  order  will  convince  you  our  statements  are  correct. 


A  Saving  of 
Bo  current 
when  small 
filament  is 
used. 


Pa-tervtod  in 
Canada^  Sept.  29,  1903 


The  Original  and  Only  Practical 
"PULL  STRING" 
TURN  DOWN 


LAMP 


All  Others  are  Imitations. 

Kor  Sale 

JOHN  FORMAN, 
MUNDERLOH  &  CO., 

THE  R.  E.  T.  PRINGLE  CO.,  LIMITED, 
J.  A.  DAWSON  &  CO., 
SAYER  ELECTRIC  CO., 
MONTREAL  ELECTRIC  COMPANY 
AHEARN  &  SOPER,  LIMITED, 
GARRIOCH,  GODARD  &  CO. 
MECHANICS'  SUPPLY  CO., 
R.  E.  T.  PRINGLE, 

CENTRAL  ELECTRIC  &  SCHOOL  SUPPLY  CO 
THE  R.  E.  T.  PRINGLE  CO.,  LIMITED 
JOHN  STARR,  SON  &  CO., 


'Beware  of  them." 

■by 

Montreal 


Ottaw.\. 

Quebec. 

St.  John,  N.  B. 

Toronto. 

Halifax,  N.  S. 


Manufactured 
By   .    .  . 


Tile  EGonomlGal  EieGiric  Lamp  Go., 

123  Liberty  Street.  New  York,  U.S.  A. 


ANNOUNCEMENT 

Gutmann  Meters 

As  some  of  our  competitors  have  circulated  the  report  that  an 
injunction  had  been  obtained  restraining  the  manufacturers  of  the 
Gutmann  Meter  from  making  these  celebrated  instruments  here,  we 
would  say  that  such  is  not  the  case.  We  have  a  large  stock  on  hand  and  a 
large  shipment  on  the  way  from  our  Canadian  Factory  and  can  ship 
all  orders  immediately  upon  receipt. 


JOHN  FORMAN 

ELECTRICAL  SUPPLIES  -  708-710  Craig  Street,  MONTREAL 
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THE  TORONTO  RAILWAY  STORAGE 
BATTERY. 

In  1891  the  Toronto  Railway  Company  took  over  the 
Toronto  Street  Railway's  horse-car  line  and  installed 
an  electric  plant  consisting  of  nine  belt-driven  200 
k.w.  Edison  bi-polar  generators,  As  the  system  grew 
the  steam  generating  plant  was  increased  from  time  to 


was  clearly  necessary  to  make  some  increase  in  the 
plant  and  to  have  some  reserve  capacity  for  incidental 
overloads  and  breakdowns. 

The  successful  operation  of  many  storage  battery 
plants  in  connection  with  electric  railways  indicated 
that  such  an  installation  would  overcome  the  difficulties 
caused  by  the  peaks  and  fluctuations,  and  on  this  ac- 


FiG.  I. — Interior  of  Battery  House,  Showinc  Method  ok  Installing  the  Battery. 


time  by  the  addition  of  two  800  k.w.  and  two  850  k.w. 
direct  connected  units.  Notwithstanding  this  increase, 
the  plant  soon  became  insufficient  for  the  rapidly  grow- 
ing load  and  the  larger  double-truck  four-motor  equip- 
ment cars  which  the  company  built  to  handle  the  greater 
traffic. 

The  load  by  this  time  had  assumed  a  high  even  peak, 
requiring  an  average  of  about  1000  k.w.  extra  for  from 
one  to  two  hours,  according  to  the  season.  Besides 
this  increase  in  the  average  load,  the  fluctuations  caused 
by  the  larger  cars  and  increased  traffic  were  so 
severe  that  at  times  the  station  equipment  became 
dangerously  overloaded.      Owing  to  this  condition  it 


count  it  was  decided  to  install  a  storage  battery  to 
carry  a  peak  of  about  iioo  k.w.  for  two  hours,  and  to 
regulate  the  fluctuations  to  the  extent  of  about  2,000 
k.w.  In  addition  to  this  two  850  k.w.  direct-connected 
sets  were  purchased,  so  that  the  steam  plant  would  be 
complete  without  the  old  Edison  machines. 

As  the  plant  now  stands  it  consists  of  two  850  k.w. 
and  four  800  k.w.  direct  connected  sets,  eight  200  k.w. 
Edison  bi-polar  machines,  and  a  1,700  k.w.  storage 
battery.  The  old  Edison  machines  are  still  in  use,  as 
the  800  k.w.  machines  are  undergoing  a  complete 
overhauling.  When  this  work  is  completed  the  Edison 
machines  will  be  removed  and  rotary  transformers  in- 
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stalled  in  aiilicipation  ot  power  from  Niagara.  The 
storage  battery  is  the  well-known  "Chloride  Accumu- 
lator", and  consists  ot  276  cells  of  type  "  G  "  85  plate 
elements,  in  lead-lined  wooden  tanks. 

Fig.  1  shows  the  interior  of  the  battery  house,  and 
the  method  of  installing  the  battery.    The  276  cells  are 


Fig.  2  — Exterior  of  Battery  House. 


connected  together  in  series,  the  lugs  of  the  plates  be- 
ing lead-burned  to  rolled  lead  bus-bars,  thus  insuring 
solid  electrical  and  mechanical  contact.  The  bus-bars 
of  the  terminal  cells  of  each  row  are  reinforced  with 
heavy  copper  bars,  insuring  equal  discharge  from  all 
the  plates  ;  these  terminal  cells  are  connected  across 
the  aisles  as  shown  in  the  illustration,  the  connections 
being  double  bars  of  lead-coated  copper  4"  wide  by 


sheet  lead.  The  edges  of  the  lead  sheets  are  turned 
over  and  stand  out  from  the  wood  a  short  distance  so 
that  any  acid  which  may  be  splashed  out  will  fall  to 
the  floor  without  dripping  on  the  tanks. 

Each  tank  is  set  on  double-petticoat  glass  insulators 
which  rest  on  wooden  stringers  well  painted  with  acid- 
proof  paint.  These  stringers  rest  on  double-petticoat 
porcelain  insulators,  which  in  turn  are  supported  by 
vitrified  bricks  resting  on  the  floor.  This  method  in- 
sures the  complete  insulation  of  one  cell  from  another, 
and  of  the  whole  battery  from  the  ground. 

Fig.-2  shows  the  exterior  of  the  battery  house,  which 
was  specially  designed  and  constructed  for  the  purpose. 
The  roof  is  of  the  cupola  type,  which  is  an  important 
feature,  as  the  ventilation  aiforded  by  the  cupola  win- 
dows carries  off  the  disagreeable  fumes  arising  from 
the  battery,  which  are  so  noticeable  in  most  battery 
houses. 

Referring  again  to  Fig.  i,  the  floor  construction  is  of 
interest.  It  is  designed  not  only  to  carry  the  enormous 
weight  of  the  battery,  but  also  to  resist  the  action  of 
the  acid.  On  a  deep  concrete  foundation  a  layer  of  soft 
cement  was  spread,  on  which  vitrified  bricks  were  set 
on  edge,  and  the  interstices  filled  with  hot  pitch.  Acid- 
proof  ducts  were  laid  beneath  the  aisle  spaces  and 
openings  were  left  for  the  drainage  of  acid  or  water, 
the  floor  being  gently  sloped  towards  these  openings. 

The  battery  house  is  heated  by  steam  coils  placed  at 
intervals  along  the  walls  ;  although  the  cells  are  not 
injured  by  cold  weather,  it  is  advisable  to  keep  the 
temperature  at  about  70°  F.  in  order  to  obtain  the 
greatest  capacity  trom  the  cells. 

This  battery  is  capable  of  discharging  at  2,000  am- 


FiG.  3. — Load  Curves. 


Yz"  thick.  The  positive  and  negative  terminals  of  the 
battery  are  connected  to  the  switchboard  by  three 
1,000,000  CM.  lead-encased  cables  each.  These  cables 
are  carried  from  the  battery  house  under  the  street 
through  tile  conduits. 

The  wooden  battery  tanks,  which  are  thoroughly 
painted  with  acid-proof  paint,   are  lined  with  heavy 


peres  for  two  hours,  and  at  3,000  amperes  when  regu- 
lating the  rapid  fluctuations  of  the  circuit.  When  it  is 
remembered  that  the  normal  capacity  of  one  of  the  S50 
k.w.  machines  is  1,500  amperes,  the  possession  of  a  re- 
serve capacity  of  3,000  amperes  ready  for  instant  use 
will  be  appreciated.  It  will  also  be  seen  that  operation 
without  the  battery  would  require  at  least  one  extra 
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machine  to  be  ready  for  the  fluctuations  of  from  1,000 

to  3,000  amperes  which  occur  so  frequently. 

Briefly  the  advantages  obtained  from  the  battery  are  : 
(i)  Absorbtion  of  load  fluctuations  and  consequent 

diminution  of  wear  and  tear  on  the  station  equipment. 
{2)  Maintenance  of  steady  load  on  the  generator, 

with  the  consequent  improvement  in  load  factor  and 

reduction  in  load  consumption. 

(3)  Extra  capacity  for  carrying  peak  loads. 

(4)  Maintainance  of  steady  bus  voltage. 

(5)  Source  of  reserve  in  case  of  breakdowns  or  other 
contingencies. 

The  curves  in  Fig.  3  illustrate  the  first  four  points. 
These  readings  were  taken  during  the  evening  when 
the  battery  was  both  carrying  the  peak  and  regulating 
the  fluctuations.  The  lower  curve  represents  the  gen- 
erator load  ;  the  second  curve,  the  battery  load  ;  and 
the  upper  curve,  the  bus  voltage. 

A  glance  is  all  that  is  necessary  to  show  clearly  the 
difference  between  the  small  fluctuations  on  the  gener- 
ator load  and  the  large  fluctuations  on  the  battery. 
The  former  average  from  150  to  300  amperes,  while 
the  latter  vary  from  300  amperes  charge  to  3,800 
amperes  discharge,  or  a  total  range  of  4,100  amperes. 

As  the  average  load  on  the  generator  is  about  7,000 
amperes,  the  effect  of  such  small  fluctuations  as  150  to 
300  amperes  is  not  noticeable,  whereas  before  the  in- 
stallation of  the  battery  the  fluctuations  of  1,000  to 
2,000  and  even  3,000  amperes  caused  serious  strains 
on  the  commutators,  and  momentary  decrease  in  speed, 
with  the  accompanying  poor  voltage  regulation. 

The  upper  curve  shows  the  excellent  voltage  that  is 
maintained  since  the  installation  of  the  battery. 

As  the  plant  is  now  operated  the  battery  floats  on  the 
bus  at  all  times  except  during  the  weekly  overcharge, 
and  by  means  of  the  booster,  automatically  charges 


Fig.  4. — Motor  Driven  Booster  ;   350  h.  p.  Motor  on  the 
Right  ;  Booster  Field  Exciter  on  the  Extreme  Left. 

and  discharg  es  with  the  rise  and  fall  in  the  external 
load  above  or  below  the  average  generator  load. 

Fig  4.  illustrates  the  motor-driven  booster.  On  the 
right  is  the  350  h.p.  motor,  and  on  the  extreme  left, 
the  booster  field  exciter.  This  exciter  is  controlled  by 
a  very  sensitive  piece  of  apparatus,  known  as  the  car 
bon  regulator,  which  Is  so  designed  that  the  rise  or  fall 
of  current  in  the  main  bus  automatically  regulates  the 
booster  voltage  so  that  the  battery  discharges  or 
charges  as  is  required. 

On  account  of  the  large  current  capacity  of  the  boos- 
ter, it  is  supplied  with  two  commutators.  In  order  that 


these  commutators  shall  bear  the  load  equally,  the 
machine  is  supplied  with  a  zero  centre  ammeter  mount- 
ed on  the  frame,  which  enables  the  attendant  to  see  at 
a  glance  whether  each  commutator  is  carrying  its 
proper  share  of  the  load.  The  illustration  shows  the 
ammeter  and  the  two  ammeter  shunts,  one  for  each 
commutator. 

Fig.  5  illustrates  the  battery  switchboard  which  was 


Fig.  5.— Battery  Switchboard. 


designed  to  match  the  feeder  and  rotary  panels  that 
will  eventually  hi  installed  on  either  side. 

The  battery  and  motor  circuit  breakers  are  interlock- 
ed to  prevent  the  booster  from  motoring  should  the 
motor  circuit  breaker  open.  The  booster  set  is  also 
supplied  with  a  speed  limiting  device  which  automatic- 
ally opens  the  circuit  breakers  should  the  speed  exceed 
a  certain  point. 

On  the  left  of  the  voltmeter  is  the  four-circuit  volt- 
meter switch,  which  by  the  simple  placing  of  the  two- 
point  plug.  Indicates  the  voltage  of  the  bus,  the  battery, 
bus  and  booster,  or  battery  and  booster. 

Directly  under  the  rheostat  head  is  the  two-way 
ammeter  on  the  booster  field  circuit,  which  indicates 
the  direction  and  the  amount  of  field  excitation.  Im- 
mediately below  this  ammeter  is  a  small  circuit  breaker 
In  the  exciter  circuit. 

The  two  switches  under  the  main  ammeter  control 
the  regulator  and  the  exciter  field.  The  two  double 
throw  switches  on  the  bottom  left-hand  panel  allow  the 
booster  field  circuit  to  be  reversed  and  to  be  excited 
either  from  the  bus  or  exciter.  The  vacant  space  under 
the  ammeter  will  be  occupied  by  the  carbon  regulator 
when  the  remaining  panels  and  machinery  are  installed. 

Although  the  battery  has  been  In  operation  for  about 
six  months,  it  has  already  proved  itself  indispensable. 
On  many  occasions  it  has  been  of  great  assistance  in 
tiding  over  periods  of  low  steam,  and  on  one  occasion 
when  a  break-down  occurred  during  the  heavy  traflRc 
of  the  annual  exhibition,  it  discharged  for  a  short  time 
at  4,000  amperes  until  the  auxiliary  machines  were  put 
in  operation. 

This  Installation  was  designed,  supplied,  and  Installed 
under  the  supervision  of  the  Engineering  Staff  of  the 
Canadian  General  Electric  Company. 
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THE  LOCOMOTIVE  AND  MACHINE  COM- 
PANY OF  MONTREAL,  LIMITED. 

By  John  Murphy. 
At  Lontjue  Point,  on  the  North  Shore  of  the  St  Law- 
rence River,  about  five  miles  in  an  easterly  direction 
from  the  centre  of  the  City  of  Montreal,  are  situated 
the  works  and  property  of  the  Locomotive  and  Machine 
Company  of  Montreal,  Limited.  The  company's  prop- 
erty embraces  70  acres  of  land,  and  the  location  is  an 
ideal  one  for  manufacturing  puposes.  At  present  com- 
munication with  the  City  is  afforded  by  the  lines  of  the 
Montreal  Terminal  Railway  and  of  the  Montreal  Street 
Railway.     In  a  short  time  there  will  also  be  connection 


Pig.  I. — Shops  in  Course  op  Erection.  Steel  Fabricated  on  the 
Grodnd  by  Motor  Driven  Tools;  Motors  Supplied  with 
Power  from  Shawinigan  Falls. 

by  water,  as  a  dock  is  in  course  of  construction  at 
which  even  the  largest  o;ean  steamers  may  discharge 
or  take  on  cargo.  Visitors  can  reach  the  works  by  the 
Notre  Dame  or  St.  Catherine  Street  cars,  or  by  those 
of  the  Montreal  Terminal  Railway. 

The  capital  stock  of  the  company  is  $3,000,000. 
Their  shops  occupy  a  floor  space  of  nearly  250,000 
square  feet  and  are  used  solely  for  the  purposes  of 
building  locomotives  and  fabricating  structural  steel. 
As  now  equipped,  the  shops  have  a  capacity  of  250  lo- 
comotives per  year,  and  their  annual  output  of  struc- 
tural steel  is  12,000  tons.  At  present  their  employees 
number  one  thousand. 

In  the  opinion  of  experts  the  arrangement  and  equip- 


FiG.  2. — Belted  Engine-Driven  Three-Wire  Generator  and  Switch- 
board IN  Power  House. 

ment  of  the  company's  shops  are  superior  to  those  of 
any  other  like  industry  to  be  found  on  either  continent. 
The  buildings  are  of  a  very  substantial  character  and 
have  all  been  erected  with  an  eye  to  future  extensions. 
They  contain  the  most  modern  tools  and  labor-saving 
devices,  but,  as  it  is  principally  because  of  their  electri- 
cal equipment  that  they  stand  unique,  a  short  descrip- 
tion of  the  latter  may  prove  interesting. 

In  the  company's  power  house  two  generators  are  in- 
stalled ;  one  is  an  engine-driven  machine  with  provision 
for  a  motor  connection  it  such  should  be  desired  ;  the 
other  generator  is  motor-driven.     Power  for  the  latter 
♦Reprinted,  by  permission,  from  the  Montreal  Electrical  Hand-Book. 


is  supplied  from  Shawinigan  Falls,  go  miles  distant. 
Both  generators  were  manufactured  by  the  Western 
Electric  Company,  and  from  them  continuous  or  direct 
current  is  obtained  at  115  and  230  volts.  The  engine- 
driven  machine  is  a  three- wire  or  double  current  genera- 


FiG.  3. — Three-Wire  or  Double-Current  Generator  and  Circuits 
Therefrom. 

tor,  but  its  alternating  currrent  feature  is  only  used  for 
the  purpose  of  securing  current  at  115  volts  by  means 
of  the  "  balance  coils  "  which  are  connected  to  the  slip 
rings  on  the  armature  of  the  generator.  Above  is  a 
diagrammatic  sketch  showing  the  three  wire  generator 


Fig.  4.— High-speed  Planer;  Constant  Speed  Motor  Connected  by 
Gears  to  Countershaft. 

with  its  commutator  collector  rings  and  balance  coils, 
as  well  as  a  motor  which,  while  having  its  field  coils 
connected  across  the;  circuit  from  the  generator's  com- 
mutator, may  have  its  armature  connected  to  these 
same  terminals,  or  to  one  of  them,  and  to  the  terminal 
coming  from  the  centre  of  the  balance  coils  ;  by  this 


Fig.  5.— Direct-Connected  Motor-Driven  Pitnches  and  Shears  in 
Boiler  Snor. 

means  115  or  230  volts  may  be  applied  to  a  motor 
armature  and  two  speeds  obtained.  Intermediate 
speeds  and  speed  in  excess  of  the  normal  speed  at 
230  volts  are  secured  by  introducing  resistance  into  the 
motor's  field  circuit. 

This  system  of  varying  the  speed  of  motors  has  been 
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developed  under  the  supervision  of  Mr.  N.W.  Storer,  of 
the  Westinghouse  Company  at  Pittsburg,  and  it  is  call- 
ed the  Storer  system. 

For  a  number  of  years  two  generators  in  series,  as 
well  as  rotary  converters,  have  supplied  energy  to 
Edison  three-wire  circuits,  but  the  use  of  a  single 
generator  such  as  that  above  described  for  this  purpose 
is  a  more  novel  arrangement,  and  its  simplicity  and 
smoothness  of  operation  conmiends  it  in  an  especial 
manner  whenever  two  voltages  are  required  for  any 
purpose.  When  it  is  desired  to  obtain  alternating  current 
from  a  three-wire  generator,  the  "balance  coils"  are 


Fig.  6— Bending  and  Straightening  Rolls  in  Boiler  Shop,  Driven 
BY  Variable  Speed  Motors.   Commutator  Type  Reversible 
Controller  Shown  at  left  op  Picture. 

generally  replaced  by  transformers  the  secondary  coils 
of  which  may  be  tor  any  designed  voltage  required. 

Simple  three-wire  circuits  are  run  throughout  all  the 
shops  of  the  Locomotive  and  Machine  Company.  The 
lighting,  both  arc  and  incandescent,  is  done  at  115 
volts  ;  the  constant  speed  motors  are  operated  at  230 
volts,  and  the  variable-speed  motors  are  connected  by 
means  of  their  controllers  to  the  115  or  the  230  volt 
circuits  as  required. 

When  a  change  of  tool-speed  is  desired,  there  is  no 
changing  of  gears  or  shitting  of  belts — a  simple  move- 


Fio.  7— Variable  Speed  Motors  Geared  to  Tools— Machine  Shop. 

ment  of  the  controller  handle  is  all  that  in  necessary,  and 
the  result  is  such  a  saving  of  time  and  energy  on  the 
part  of  the  tool  operator  that  the  shop's  output  is  limit- 
ed only  by  the  capacity  of  the  tools.  The  shops  of  the 
Locomotive  and  Machine  Company  continuously  afford 
practical  proof  of  this  statement. 

With  the  exception  of  the  crane  motors,  which  were 
supplied  by  the  Canadian  General  Electric  Company, 
all  the  motors  in  these  shops,  together  with  their 
switches,  starting  rheostats,  controllers,  etc.,  were  sup- 
plied by  the  Westinghouse  Electric  and  Manufacturing 
Company.  The  controllers  in  use  on  the  variable-speed 
motors    enable    the  tool  operators  to  obtain  a  speed 


range  of  4  to  i.  There  are  fifteen  steps  or  notches  on 
the  controllers  for  different  speeds  in  one  direction  and 
six  notches  in  the  reverse  direction.  The  speed 
changes  are  made  in  nearly  equal  increments  through- 
out the  whole  range  ;  tools  that  maj  require  a  greater 


Fig.  8.— Constant  Speed  Motors  Driving  Tools  :    (a)  by  Renold 
Silent  Chain  ;  (b)  by  Belts. 

speed  range  than  4  to  i  are  equipped  with  gears  or 
cone  pulleys. 

The  chief  feature  in  a  motor-driven  shop  is  that  the 
tools  may  be  constantly  worked  to  their  utmost  capa- 
city, and  the  productiveness  of  such  a  plant  is  in  many 


Fig.  9.— a  Group  of  Small  Tools  Driven  bv  a  Codntershaft. 


instances  a  revelation  to  those  accustomed  to  old  style 
equipments. 

Another  important  feature  is  the  power  saved  by  the 
elimination  of  shafting.  Then  there  is  the  addition  to 
the  clear-head  room  space  and  the  greatly  improved 


Fig.  10 — Motors  Direct  ConnectilD  to  Tools— Showing  Neatness 
OF  Equipment  ani>  Accessibility  of  Controller  Handle 
FOR  Speed  Varying  Purposes.  Etc. 


lighting.  The  latter  results  are  well  exemplified  by  the 
accompanying  illustration. 

At  the  present  time  the  Locomotive  and  Machine 
Company  have  in  use  motors  to  the  number  of  140  in 
sizes  varying  from  the  3  h.p.  machines  on  some  small 
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shapers  to  the  00-h.p.  motor  driving  the  blower  in  the 
foundry.  There  are  shunt,  series  and  compound- 
wound  motors  in  this  equipment.  Groups  of  small 
tools  are  driven  by  shunt  motors  as  are  also  constant 
speed  tools  ;  tools  that  may  be  started  with  a  load  on 
them  are  driven  by  compound-wound  motors.  The 
cranes  are  supplied  with  railway  type  series  motors. 
The  plate  bending  and  straightening  rolls  are  driven  by 
compound-wound  machines,  the  series  coils  of  which 
have  been  made  unusually  strong  in  order  to  enable  the 
motors  to  perform  the  work  which  is  required  of  them. 
Series  motors  have  been  usually  placed  to  drive  rolls, 


Fig.  II. — View  in  one  of  the  Main  Aisles  of  Machine  Shop.  Clear 
HSAD  Room  and  Good  Lighting  Secdred  by  Absence  of  Belts 
AND  Shafting,  Pulleys,  etc. 


but  this  practice  necessitates  constant  attention  on  the 
part  of  an  attendant,  in  order  to  prevent  accidents  from 
occurring  immediately  after  the  plates  go  through  the 
rolls.  On  the  other  hand,  the  shunt  winding  on  the 
compound  motor  prevents  overspeeding  and  does 
away  with  the  special  attendant. 

All  the  shunt-wound  motors  in  these  shops  have  been 
designed  to  operate  satisfactorily  when  their  speed  is 
increased  40  per  cent,  by  field  weakening,  and  they 
are  provided  with  rheostats  for  this  purpose.  In  the 
event  of  further  developments  in  the  production  of 
high-speed  tool-steel,  the  advantage  of  being  able  to 
speed  up  the  constant  speed  motors  without  having  to 
resort  to  a  change  of  pulleys  is  one  of  their  most  valu- 
able features. 

The  Locomotive  and  Machine  Company's  shops  are 
driven  by  electricity,  and  they  were  built  by  electricity. 
A  temporary  shop  was  erected  near  the  site  of  the  pres- 
ent shops  and  in  it  were  set  up  punches,  shears,  air-  • 
compressors,  cold  saws,  rotary  planer,  rivet  and  bolt 
makers,  pneumatic  reamers,  and  riveters  ;  in  fact,  a 
large  part  of  the  structural  steel  plant  which  has  since 
been  permanently  installed  in  the  structural  steel  shop 
— and  in  this  modest  structure  the  entire  frame  work 
of  all  the  shops  was  fabricated.  Induction  motors 
supplied  with  current  from  Shawinigan  Falls  were  the 
source  of  energy  for  all  these  tools.  A  double-commu- 
tator Western  Electric,  115-230  volt  generator  was 
also  set  up  in  the  temporary  shop;  it  supplied  current 
for  lighting  the  grounds  and  for  the  cranes  which 
were  set  upon  their  tracks  before  the  buildings  were 
roofed.  The  cranes  were  thus  enabled  to  materially 
assist  in  the  work  of  unloading  cars  and  setting  up 
tools,  etc.,  long  before  the  power  house  was  ready  tor 
operation.  This  generator  coupled  to  an  induction 
motor  now  forms  part  of  the  power  house  equipment. 

Any  person  interested  in  the  construction  of  locomo- 
tives, the  fabrication  of  structural  steel,  or  in  electric- 


ally-driven machine  tools,  will  be  well  repaid  by  a 
visit  to  the  works  of  the  Locomotive  and  Machine 
Company,  whose  officers  and  management  are  at  all 
times  most  courteous  in  afiording  opportunities  to  in- 
spect their  shops. 


HIGH  LOAD  FACTORS. 

Pehaps  the  most  notable  feature  in  the  operation  of 
the  system  of  the  Montreal  Light,  Heat  &  Power  Com- 
pany is  the  high  load  factors  obtained.  According  to 
Mr.  R.  M.  Wilson,  B.  Sc.,  who  contributes  an  article 
to  the  Montreal  Electrical  Hand-Book,  the  minimum 
load  factor  over  24  hours  per  day  during  the  summer 
manths  is  74  per  cent,  and  during  the  winter  months 
76  per  cent,  to  77  per  cent.,  giving  an  average  of  about 
75  per  cent,  tor  the  whole  year  (see  output  curve). 
The  total  output  for  the  year  1903  is  in  the  neighbor- 
hood of  85,000,000  k.  w.  hours. 

These  exceptionally  good  results  have  been  attained 
through  the  policy  adopted  by  the  company.  During 
the  winter  months  the  maximum  lighting  and  power 
load  is  not  coincident.  This  is  brought  about  by  the 
company  making  a  very  attractive  rate  for  power  which 
in  not  used  between  the  hours  of  4  p.m.  and  7  p.m.  of 
each  day  during  the  above  months. 

Electric  light  and  power  is  distributed  by  the  Mon- 
treal Light,  Heat  &  Power  Company  in  the  City  and 
Island  of  Montreal  for  a  distance  of  about  16  miles  along 
the  river  front,  and  to  an  average  width  of  four  miles 
back  from  its  bank,  and  included  in  the  service  area 
is  a  strip  of  territory  about  one  mile  wide  and  four 
miles  long  on  the  main  land  opposite  the  city.  Within 
the  service  are  there  area  at  the  present  time  10,600 


customers  using  commercial  arc  and  incandescent 
lamps,  and  880  customers  using  motors,  besides  the 
towns  in  the  suburbs  supplied  with  street  lamps. 


The  Carleton  Place  Electric  Lig^ht  Company  have  entered  into 
a  new  agreement  with  the  Town  Council  for  lighting,  under 
which  the  town  will  pay  $7  per  year  for  32  c.p.  lamps,  to  be  in 
operation  every  night  in  the  year  from  dusk  to  daylight. 
The  contract  is  for  ten  years  and  calls  for  not  less  than  150 
lamps. 
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I  CmADi  [[[CTRISIIl  mi  EUUi  SCHOOL  I 

The  member  of  our  staff  who  has  charge  of  this  de- 
partment has  been  unavoidably  absent  from  the  city 
for  several  weeks  and  his  treatment  of  the  questions 
has  not  reached  us  up  to  the  time  of  going  to  press. 
We  shall  therefore  repeat  the  questions  of  last  month 
and  hope  that  this  will  give  an  opportunity  for  a  good 
many  more  answers  to  be  sent  in. 

7.  What  are  the  usual  forms  in  which  we  have  to 
deal  with  or  measure  energy  ? 

8.  What  are  the  functions  of  a  volt  meter,  ammeter, 
wattmeter,  ampere-hour  meter,  integrating  wattmeter? 

9.  What  does  the  steam  engine  indicator  give  you 
and  how  do  you  make  use  of  this  ? 

10.  A  small  lake  discharges  thrmigh  a  waterfall. 
What  power  can  be  obtained  from  it  ? 

We  also  give  the  following  three  questions  asked  by 
a  correspondent  : 

1.  What  changes  are  necessary  to  reverse  a  two- 
phase  induction  motor  ? 

2.  What  are  the  usual  sizes  of  German  silver  wire 
used  for  making  electric  heaters  taking  4  amps., 
6  amps.,  7^  amps,  and  10  amps,  respectively? 

3.  What  composition  is  used  for  embedding  wires  of 
small  electric  heaters  used  for  cooking  purposes  ? 

ELECTRIC  MINING  EQUIPMENT. 

The  British  Columbia  Copper  Company's  smelting 
works  at  Greenwood,  B.C.,  were  designed  with  a  view 
of  eventual  enlargement  to  a  maximum  treatment  capa- 
city of  about  1,800  tons  per  diem,  but  their  present 
capacity,  with  two  furnaces  running,  is  between  700 
and  800  tons  of  ore  per  day.  The  first  furnace  was 
blown  in  on  February  17,  1901,  the  second  about  a 
year  later,  and  recently  a  Bessemerizing  plant  was 
added.  The  following  particulars  of  the  engine  and 
motor  equipment  are  found  in  the  British  Columbia 
Mining  Record: 

The  engine  and  blower  house, 60  x  45  feet,  contains 
two  No.  7^  Connersville  blowers,  the  high-pressure 
cylinder  of  a  compound  condensing  Reynolds-Corliss 
engine  16  x  35  in.  rated  at  150-h.p.  with  100  lbs, 
steam  pressure,  and  an  electric  light  dynamo  with 
direct-connected  engine.  In  the  adjoining  45  ft.  x  40 
ft.  boiler  room  there  are  three  horizontal  return  tubu- 
lar boilers  66  inches  x  16  feet,  each  of  loo-h.p.  and 
equal  to  a  steam  pressure  of  130  lbs.  Space  was  left 
for  housing  more  boilers,  but  as  electric  power  has 
been  substituted  for  steam  power  throughout  the  works 
the  earlier  intention  to  double  the  steam  power  will 
not  now  be  carried  out. 

The  blast  for  the  converters  is  furnished  by  a  Nord- 
berg  blowing  engine  with  cylinder  40  in.  diameter  and 
42  in.  stroke,  having  a  capacity  of  5,000  cubic  feet  of 
air  per  minute,  at  12  lbs.  pressure.  This  compressor 
is  operated  by  a  rope  drive,  the  fly-wheel  being  18  ft. 
in  diameter  and  power  furnished  by  a  300-h.p.  variable 
speed  motor  operating  at  2,000  volts. 

For  the  transmission  of  electricity  the  B.C.  Copper 
Company  has  built  a  pole  line,  with  two  independent 
three-phase  circuits,  to  connect  with  the  sub-station  of 
the  Cascade  Water  Power  &  Light  Company  at 
Phoenix,  a  distance  of  four  and  four-fifth  miles. 
This  line  terminates  in  a  brick  sub-station  containing 


step-down  transformers  from  20,000  to  2,000  volts  of 
i,OGO-h.p.  capacity.  From  this  sub-station  the  altei- 
nating  current  is  transmitted  at  2,000  volts  to  the 
power  house  in  which  are  located  transformers  with  a 
further  step-down  to  550  volts. 

A  75-k.w.  motor  generator  furnishes  the  direct  cur- 
rent required  for  travelling  crane  and  the  necessary 
power  for  trolley  locomotives  to  be  used  in  the  imme- 
diate future  ;  a  300-h.  p.  motor  previously  referred  to 
drives  the  Nordberg  compressor  ;  there  are  two  100- 
h.p.  motors  for  the  two  blast  furnace  rotary  blowers 
and  one  for  the  sample  mill  ;  a  40-h.p.  motor  drives 
the  converter  lining  machinery  ;  a  20-h.p.  motor  oper- 
ates the  hydraulic  accumulator  for  tilting  the  con- 
verters ;  a  15-h.p.  motor  runs  elevators  connecting  the 
blast  furnace  tapping  and  charging  floors,  and  a  5-h.p. 
motor  the  sample  grinding  machinery.  The  lighting 
of  the  plant  and  premises  is  provided  for  by  a  series  ot 
transformers,  each  having  a  capacity  of  150  lamps. 


FATAL  BOILER  EXPLOSION. 

A  disastrous  boiler  explosion  occurred  at  the  rolling 
mills  of  the  Toronto  Bolt  &  Forging  Company,  at 
Sunnyside,  near  Toronto,  on  Wednesday,  September 
14.  Six  persons  were  injured,  two  of  whom  have  since 
died.  The  accident  occurred  about  2  o'clock  in  the 
afternoon,  when  over  seventy  men  were  at  work.  The 
force  of  the  explosion  was  terrific,  but  the  boiler  did 
not  burst — it  was  simply  thrown  over  on  one  side.  The 
brick  work  was  demolished  and  the  iron  smokestack 
fell,  crashing  through  the  corrugated  iron  roof  of  the 
building.  Beyond  the  damage  to  the  roof  the  building 
was  not  wrecked.  The  six  men  injured  were  standing 
near  together  to  the  west  of  the  boiler  and  were  hurled 
several  feet. 

The  cause  of  the  explosion  is  said  to  have  been  low 
water,  as  the  jury  at  the  inquest  found  that  "John 
Dixon  came  to  his  death  by  the  explosion  of  a  steam 
boiler,  caused  by  lowness  of  water,  and  also  that  the 
wooden  plug  used  was  not  the  proper  thing  for  a  water 
gauge." 

Concerning  the  explosion  the  Canadian  Casualty  & 
Boiler  Insurance  Company,  of  Toronto,  in  a  letter  to 
their  customers,  say  :  '*  This  boiler  explosion  is  the 
third  which  has  occurred  during  the  last  three  months 
in  the  Province  of  Ontario,  and  in  each  case  the  cause 
has  been  traced  to  negligence,  demonstrating  that 
boilers  do  explode,  consequently  we  now  write  request- 
ing that  you  caution  your  engineer  concerning  the 
safety  valves,  glass  water  gauge,  try  cocks  and  blow- 
off  pipes.  These  should  always  be  kept  in  perfect 
working  order — the  first,  that  it  may  relieve  the  boiler 
of  any  undue  increase  of  pressure  ;  the  second, that  the 
exact  height  of  water  in  the  boiler  may  always  be  cor- 
rectly known  ;  and,  the  third,  that  they  may  not  leak 
and  cause  a  dangerous  shortness  of  water." 

FURTHER  IMPROVEMENTS. 

Since  the  Packard  Electric  Company,  Limited,  of  St.  Cathar- 
ines, commenced  business,  the  growth  of  the  concern  has  been 
conspicuously  noticeable  because  the  increasing  demand  for  its 
products  has  constantly  forced  increased  facilities  with  which  to 
keep  apace  with  the  demand  for  the  company's  g'oods.  Fn  the 
selling  department  it  has  been  found  necessary  to  establish 
branches  in  Winnipeg  and  Montreal,  while  the  manufacturing 
plant  has  heretofore  been  overhauled  and  reinforced,  and  still 
the  demand  for  Packard  lamps,  transformers  and  meters  goes 
merrily  on  to  such  an  extent  that  the  present  time  finds  the  com- 
pany engaged  in  elaborate  extensions  of  its  splcnded  factory  at 
St,  Catharines  by  which  its  facilities  will  be  still  further  mcreased. 


THE  CANADIAN  ELECTRICAL  NEWS 


October,  1904 


NOTES  ON  TESTING. 

By  M.  A.  Sammktt, 
Of  thi;  Montreal  I,ight,  Heat  and  Power  Company. 

\\  lictlier  it  be  the  maiuitacturinjj  company  verifying:  the  results 
of  their  desiirn  or  the  operating  concern  niakiiijj  an  acceptance 
tsst  of  tlie  apparatus  ordered,  with  the  object  of  finding  if  the 
machine  is  within  the  giiaiantee  limits  of  the  manufacturer,  pre- 
cision in  the  work  ot  testing  such  apparatus  is  of  great  im- 
portance. 

Considerinj;  the  fact  that  the  designing  engineers  are  apt  to 
err  on  maciiinos  of  special  design  and  that  in  standard  machines 
the  design  is  based  on  a  certain  quality  of  material  wfiich  is  like- 
ly to  vary,  one  would  readily  see  why  operating  concerns  are 
justified  in  going  to  the  expense  of  fitting  out  a  good  testing  de- 
partment, in  order  to  know  thoroughly  the  performance  of  the 
machines  they  are  purchasing. 

In  the  present  instance  the  writer  intends  to  call  attention  to  the 
importance  of  temperature  rise  of  apparatus  under  load.  Allowing 
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that  the  performance  of  the  machine  in  every  respect  meets  the 
specifications  of  the  designer, and  that  the  apparatus  would  be  ac- 
ceptable to  the  purchaser,  having  met  the  guarantee,show  many 
operating  concerns  do  go  to  the  trouble  of  finding  this  very  vital 
point  of  the  apparatus.  The  actual  temperature  of  the  machine 
under  operating  conditions  is  the  criterion  of  its  longevity  and  it 
is  just  as  important  a  point  for  an  operating  concern,  if  not  more 
so,  than  the  efficiency  of  the  machine. 

While  it  is  desirable  to  have  the  efficienc}'  as  high  as  best 
practice  can  secure,  the  question  of  actual  temperature  is  a  ques- 
tion of  life  of  the  machine,  as  excessive  heat  is  not  conducive  to 
permanency  of  insulating  material.  Excessive  heat  charring  and 
disintegrating  the  insulating  material  causes  eventually  the 
"break  down"  and  it  is  this  maximum  temperature  which  should 
command  our  attention. 

In  all  modern  well  designed  machines,  the  importance  of  ample 
radiation  is  given  proper  attention,  by  making  the  winding  well 
distributed,  and  as  the  determination  of  maximum  temperatures 
is  possible  only  for  the  manufacturer,  who,  while  experimenting 
on  new  types  of  machines,  inserts,  in  places  of  maximum  tem- 
perature, exploring  coils,  and  so  derives  his  data,  this  method  of 
determining  the  temperature  of  apparatus  is  out  of  reach  of  the 
purchaser. 

The  method  often  employed  in  a  testing  room  of  an  operating 
concern  is  the  determinaiion  of  temperatures  by  thermometer.  It 
is  needless  to  say  that  the  latter  is  as  much  of  a  crude  and  primi- 
tive method  in  determining  temperatures  of  the  conductors  of  the 
apparatus  as  the  first  method,  where  exploring  coils  are  used, 
is  accurate  and  valuable. 

As  a  golden  mean  between  the  two,  the  method  of  determining 
the  temperature  by  increase  of  resistance  is  sufficiently  accurate, 
giving  the  average  temperature  rise  of  the  entire  coil  above  the 
temperature  of  the  surrounding  air. 

Determining  the  resistance,  it  is  desirable  to  use  a  method 
which  renders  the  measurements  to  be  taken  both  quickly  and 
accurately.  The  galvanometer  method,  while  offering  a  con- 
siderable degree  of  precision, is  rather  a  slow  method,  and  unless 
the  resistances  are  taken  immediately  after  the  apparatus  is  dis- 
connected from  the  circuit,  as  is  the  case  in  transformers,  we  do 
not  get  the  actual  temperatures,  on  account  of  the  rapid  cooling 
of  the  machine  as  indicated  by  curve  of  Fig.  i. 

In  motors  and  generators,  some  time  is  bound  to  be  lost,  de- 
pending on  the  relation  of  the  inertia  of  the  revolving  element 
and  the  friction  and  windage  of  the  machine.     Hence,  hourly 


readings  are  hardly  attainable,  except  in  stationary  or  non- 
revolving  apparatus. 

The  drop  of  potential  method  would  naturally  appear  to  be  the 
quickest  one,  when  properly  used.  Ordinarily,  the  determina- 
tion by  drop  of  potential  is  done  by  using  two  separate  meters, 
an  ampere  and  a  volt  meter.  By  using  two  meters  two  men,  as 
a  rule,  are  necessary  in  taking  readings,  and  what  is  more  im- 
portant, there  are  two  meters  to  get  out  of  order. 

As  it  is  ot  utmost  importance  to  have  the  meters  either  exact 
or  carefully  calibrated,  to  secure  reliable  results,  a  modification 
of  this  two  meter  method,  where  only  one  meter  is  used,  and 
where  the  calibration  of  the  meter  is  of  no  importance,  the  re- 
sults depending  entirely  on  known  resistances,  is  to  be  described 
in  this  article.  The  method  was  used  oy  the  writer  for  some 
time  and  found  absolutely  reliable  and,  though  looked  upon  with 
some  suspicion  by  representatives  of  manufacturmg  companies, 
in  acceptance  tests,  it  gave  results  very  close  to  those  found  by 
the  two  meter  method  with  standard  instruments.  The  trans- 
former temperature  rise  curves  gave  a  smooth  curve,  taking  in 
all  points  obtained  by  this  method,  thus  showing  the  latter 
method  to  be  very  accurate.    (Fig.  2.) 

Besides  having  to  use  two  separate  D.  C.  instruments  for  the 
drop  of  potential  method  of  measuring  resistances  when  appara- 
tus of  widely  different  resistances  is  to  be  tested,  a  set  of  two  in- 
struments would  not  answer  the  purpose  satisfactorily,  and  it 
would  be  necessary  to  either  have  a  low  reading  voltmeter  with 
two  or  more  scales  or  an  ammeter  with  several  shunts. 

In  the  testing  department  of  the  General  Electric  Company,  at 
Schenectady,  N.  Y.,  the  multiplicity  of  voltmeters  is  done  away 
with  by  the  use  of  a  milivoltmeter  and  a  Wheatstone  bridge. 
The  known  resistances  of  the  bridge  are  inserted  in  series  with 
the  milivoltmeter  and  knowing  the  meter  resistance  and  resist- 
ance of  leads,  which  are  constant  values,  and  the  variable  resist- 
ance in  series  that  of  the  bridge,  the  voltage  for  any  deflection 
can  be  calculated.  This  enables  one  to  make  use  of  the  mili- 
voltmeter for  a  wide  range  of  voltages. 

Not  adding  any  resistance  in  series,  the  meter  is  used  as  an 
ordinary  milivoltmeter,  giving  as  its  maximum  value  100  milli- 
volts, or  0.1  volt.  Introducing  resistances  in  series,  the  highest 
voltage  that  the  meter  would  read  will  depend  on  the  resist- 
ance available  in  the  bridge.  With  say  11.000  ohms  resistance, 
the  maximum  voltage  that  can  be  read  on  the  same  milivoltmeter 

.  ioox(3.5i2  -1-0. 106+1 1,000) 
will  be  equal  to   TTT;   =3i3'3  volts. 

Where  3.512  is  the  meter  resistance  in  ohms  ;  0.106  resistance 
of  leads  in  ohms  ;  1 1,000  ohms  bridge  resistance  in  series  with 
meter  and  o.  100  full  scale  indication  of  the  meter.  Though  by 
this  means  a  variable  voltage  range  is  secured,  the  method  can- 
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not  be  favorably  compared  with  the  one  where  onlj^  one  mili- 
volt  meter  is  used  for  both  current  and  voltage  indications,  and 
the  accuracy  of  the  meter  done  away  with. 

^Suppose  we  make  several  shunts  so  adjusted  with  the  milivolt- 
meter resistance  as  to  get  certain  multiples  of  meter  indications 
expressed  in  amperes.  In  that  case, amperes  are  equal  to  meter 
indications  times  shunt  constant  and  with  a  constant  e.  m.  f. 
supply,  as  that  from  storage  batter;es  (see  diagram  Fig.  3),  and 
with  a  double  set  of  switches,  the  meter  can  be  used  as  an 
ammeter  when  switch  III  is  closed,  and  as  a  voltmeter  when 
switch  IV  is  closed.  During  resistance  measurements,  switches 
I  and  II  are  closed  all  the  time,  while  III  and  IV  are  closed  al- 
ternately. Rheostats  for  either  series  or  multiple  connections  in 
series  with  main  circuit  are  used. 
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Taking  measurements,  the  current  is  adjusted  for  any  deflec- 
tion that  may  be  desired,  by  the  use  ot  rheostats  in  series  with 
the  main  circuit,  and  taking  the  voltage  drop  the  adjustment  for 
the  deflection  can  be  made  at  will  by  the  introduction  of  resist- 
ances in  series  with  the  meter.  Let  us  take,  for  example,  the 
following  figures  : — 

Shunt  constant  for  ampere  readmg,  20.0;  deflection  for  ampere 
reading,  .070  ;  deflection  for  volt  reading,  .065  ;  resistance  in 
series  with  milivoltmeter  while  measuring  volts  drop,  78  ohms. 

Temperature  of  coils  measured  (same  as  room)  23°C.  » 

The  resistance  of  coils  from  the  above  data  is  found  by  divid- 
ing E  by  C,  where 

(78.04-  3.5 1 2 -I- 0.106) 

E  =  o.o6:;x  =i.cic  volts 

3-512 

and  0  =  0.070x20=1.4  amps. 

1.515 

Then  resistance  =  -  -  '  =  1.0S2  ohms  at  2-!'"C. 
1.4 

and  at  25°  C  resistance=  1.09  ohms. 

Since  we  can  adjust  the  deflection  of  the  voltmeter  indication 
at  will,  we  can  make  it  equal  to  that  of  the  indication  of  the 
current  and  so,  equalizing  the  meter  readings,  we  make  the  re- 
sistance we  are  measuring  to  be  dependent  solely  on  the  Dridge 
resistances,  which  are  known  in  every  case,  and  the  meter  and 
lead  resistances,  which  are  constant  and  a  shunt  constant. 

Having  equalized  the  meter  deflections  in  the  formula  for  the 
resistance,  the  values  representing  volt  and  ampere  tiefleclions 
cancel  out,  and  the  formula  rediices  to 

Resistance  of  bridge  +  Meter  resistance  +  leads  resistance 

~  Meter  resistance 

This  independence  of  resistance  measurements  of  meter  indi- 
cations is  one  of  the  best  features  of  the  method.  No  matter 
how  irregular  the  meter  calibration  may  be,  once  equal  deflec- 
tions by  proper  adjustment  of  bridge  resistances  are  obtained, 
the  results  are  bound  to  be  accurate  and  no  calibration  of  meter 
is  necessary. 

Making  a  careful  check  of  the  milivoltmeter,  both  as  a  volt 
and  ampere  meter,  with  standard  instruments,  the  curves  were 
found  to  be  exactly  coincident,  showing  that  whatever  correction 
there  is  to  be  applied  to  a  certain  reading  of  the  meter  used  as  a 
voltmeter,  the  same  correction  will  have  to  be  applied  to  that 
reading  when  used  as  an  ammeter,  the  meter  in  both  cases 
having  a  constant  of  1.02  (see  curve  2.) 

With  the  advantages  of  reduction  of  number  of  meters  to  only 
one,  requiring  one  man  for  taking  measurements,  and  with  a 
disregard  for  meter  calibration,  the  method  is  one  which  should 
prove  very  useful  in  every  testing  room. 

Let  us  now  take  an  example,  and  see  how  a  slight  change  in 
one  of  the  measuring  meters,  using  the  two  meter  method  for 
drop  of  potential,  will  effect  the  result. 

Supposing  the  voltmeter  was  permanently  effected  by  a  stray 
field,  making  the  voltmeter  readings  3  per  cent.   high.  Then 


3. 

measuring  the  resistance  ot  the  primary  coils,  we  will  gel,  w'' 
the  above  assumption,  a  drop  of  7.94  volts,  with  6  amperes 
through  the  coils,  or  the  resistance  will  be  equal  to  1.320  ohms, 
the  room  temperature  being  2i"C. 

Thft  cold  resistance  as  taken  prior  to  heat  run,  reduced  to 
2i°C,  is  1.093.  According  to  the  rules  of  the  Standardization 
Committee  of  the  American  Institute  of  ICIectrical  l'2ngineers,  the 
formula  to  be  used  for  determination  of  rise  in  temperature  is  as 
follows  : 

Rt  =  1^0  ( 1  +  .0042  t) 
and  R  =  Ro  (i  +  .0042  (t  +  o) 
(t  +  o) 


\Vhere  Rt  =  Initial  resistance  at  room  temperature. 
Rt  +  0=  Resistance  at  temperature  elevation  o. 
Ro  =  Inferred  resistance  at  o  C. 
Temperature  rise  from  the  above  formula  is  equal  to 

(Rt   4-  O-Rt  ) 

o  =  (338.1  +  t)  

Substituting  actual  values,  we  get 

( I.T20  —  1.09-!) 
o  =  (2-58.1  +21)    —  =  53.8X. 

And  rise  above  room  on  basis  of  25°C  will  be  54.8''C. 

While  using  the  method  described  in  this  paper,  no  matter 
how  large  the  per  cent,   error  of  the  meter,  we  get  correct  re- 
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suits.  In  this  instance,  whatever  the  meter  calibration,  we  will 
get  same  results  as  given  in  table  below. 

For  the  2.30  p.m.  reading  we  get  a  resistance  of  1.28  ohms  on 
the  receiving  transformer  or  a  temperature  rise  of  only  45.3'C, 
as  against  54.8°C,  derived  in  the  above  example. 

This  descrepancy  is  quite  considerable,  and  in  order  to  avoid 
unreliable  results,  a  method,  where  the  most  likely  error,  that  is 
the  meter  accuracy,  is  eliminated,  cannot  be  to  strongly  re- 
commended. 
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The  Hrantford  I'^lcctric  &  Operating  Company,  of  iMantford, 
Out.,  are  now  quoting  the  following  prices  lor  electric  lighting  : 
Commercial  lighting,  10  cents  per  1,000  waits,  with  10  per  cent, 
discount  for  prompt  payment;  private  dwellings  and  churches,  g 
cents  per  1,000  watts,  with  10  per  cent  oft.  Special  discounts 
for  large  monthly  bills  as  follows:  $10  or  over,  15  percent,  dis- 
count; $20  or  over,  20  per  cent.;  $30,  25  percent.;  $50,  30  per 
cent.  Lamp  renewals  are  free,  and  meter  rents  as  follows:  15 
light  meters,  10  cents  a  month;  30  light  meters,  20  cents;  50 
light,  metersj  30  cents. 
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In  last  issue  we  referred  to  the 

The  Irvternatior\al     then  approachingf  International 
ElectrlcaLl   Congress.  ° 

Electrical  Congress  at  St.  Louis 
as  likely  to  be  a  most  important  event  in  the  history  of 
electrical  science.  The  Congress  proved  to  be  all  that 
was  expected  of  it,  and  has  been  pronounced  by  all 
participants  a  distinct  success.  The  total  attendance 
Avas  about  700 — probably  equal  to  the  International 
Electrical  Congress  at  Chicago  in  1893.  The  St. 
Louis  Congress,  however,  excelled  chiefly  in  one 
point,  namely,  the  volume  and  quality  of  literature  per- 
taining to  electricity  presented  to  the  delegates.  Some 
160  papers  were  read  before  the  eight  sections,  and  on 
many  of  them  there  were  very  interesting  discussions. 
It  is  the  intention  to  distribute  the  printed  transactions 
before  the  close  of  the  year,  each  delegate  to  receive  a 
copy,  which,  we  feel  sure,  will  be  greatly  prized.  The 
work  of  the  Chamber  ot  Delegates  was  an  important 
feature  of  the  Congress.  The  Chamber  is  composed 
of  the  official  representatives  of  the  different  Govern- 
ments—France, Germany,  Great  Britain,  Argentine 
Republic,  Australian  Colonies,  Denmark  and  Sweden, 
Italy,  Hungary,  India,  Mexico,  Spain,  United  States 
and  Canada  being  represented.  Mr.  O.  Higman,  of 
Ottawa,  was  the  representative  of  the  Dominion  Gov- 
ernment. The  province  of  the  Chamber  of  Delegates 
is  to  consider  and  fix  international  units  and  standards 
for  electrical  apparatus.  Three  previous  conventions 
for  a  similar  purpose  have  been  held,  in  Paris  in  1881, 
Chicago  in  1893,  and  again  in  Paris  in  igoo,  from  all 
of  which  good  results  were  obtained.  The  Chamber 
of  Delegates  at  St.  Louis  recommended  a  more  exact, 
scientific  and  authoritative  method  ot  fixing  electrical 
standards,  and  the  appointment  of  a  permanent  inter- 
national commission,  with  two  delegates  from  each 
country  interested  in  electrical  standard-unit  legislation, 
for  that  purpose.  ■ 


President,  F  J.  SCULTHORPE. 
Vice-President,  W.  A.  SWEET, 
Secretary,  W  INGLI  v 
Trea.surer.  J.  M  DIXON. 
Conductor,  W.  OUTHWAITK,. 
Door  Keeper,  E.  GR.-iNDBOtS. 


Hamilton,  Ont. 
Hamilton,  Ont. 
Tori^nto,  ( >nl. 
Toronto.  Ont. 
Toronto,  Ont. 
Chatham,  Out. 


The  many  excellent  papers  presented  at  the  Con- 
gress can  only  here  be  briefly  referred  to.  The  one  by 
Dr.  Kennelly  and  Mr.  Whiting  on  "The  Present  Sta- 
tus of  the  Edison  Storage  Battery  "  was  very  accept- 
able, for  there  has  been  a  desire  on  the  part  of  electri- 
cians to  know  more  of  this  invention.  The  authors 
give  a  thorough  description  of  the  cell,  which  has  steel 
grids,  with  oxide  of  nickel  as  the  active  material  of  the 
positive  plate,  and  iron  as  the  active  material  ot  the 
negative  plate.  The  mean  electromotive  force  of  dis- 
charge is  1.3  volts.  With  100  per  cent,  ampere-hour 
efficiency,  the  watt-hour  efficiency  is  65  per  cent. 
Successive  improvements  in  the  battery  have  been 
made,  based  on  defects  discovered  in  actual  vehicle 
practice,  for  which  the  batter}'  is  specially  adapted. 
Experience  has  proven  the  Edison  cell  to  be  very  dur- 
able, no  electrical  depreciation  being  discernible  in  three 
years'  work.  According  to  observations,  the  cells  lose 
15  per  cent,  of  the  ampere-hour  charge  in  eight  weeks 
of  idleness,  which  is  a  much  better  showing  than  has 
been  made  by  other  cells.  Tests  showed  the  cells  to 
be  remarkably  immune  from  deleterious  effects  due  to 
careless  treatment,  those  which  had  been  allowed  to 
dry  out,  had  been  permanently  short-circuited,  or  even 
charged  in  the  wrong  direction,  having  shown  a  full 
restoration  of  their  capacity  after  a  prolonged  restoring 
normal  charge.  According  to  the  authors,  who  are 
considered  impartial,  the  Edison  cell,  in  its  large  out- 
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put  at  heavy  discharg-e  rates,  its  low  depreciation  in 
capacity  and  its  durability  under  severe  and  adverse 
treatment,  approaches  the  capabilities  of  a  piece  ot 
mechanical  apparatus  more  nearly  than  is  ordinarily 
credited  to  electrolytic  structures. 


Among-  the  papers  which  principally  interest  central 
station  managers  was  one  by  Mr.  Etienne  de  Fodor 
entitled  "  Rates  for  Electricity  Supply  ".  The  author 
■pointed  out  that  competition  with  gas  had  been  the 
controlling  factor  in  fixing  the  prices  for  electric  current 
used  tor  lighting  and  power.  The  gas  motor  had  not 
made  much  progress,  however,  owing  to  the  fact  that 
the  electric  motor  possessed  many  specific  advantages, 
such  as  simplicity  of  service,  noiselessness,  cleanliness, 
small  space  required,  etc.  Power  users  were  now  de- 
manding the  same  rates  for  light  as  for  power,  the  pre- 
cedent for  such  demand  having  been  established  by 
the  gas  companies,  who  permit  customers  consuming 
"industrial"  eras  to  use  a  certain  limited  number  of 
lights  taken  from  the  same  meter  which  supplies  the 
gas  for  industrial  purposes.  Electrical  central  stations 
must  therefore  accommodate  themselves  to  this  cus- 
tom in  order  to  efifectually  compete  with  gas.  A  table 
given  of  the  prices  charged  for  electrical  energy  in  fifty 
cities  showed  that  the  normal  unit  price  for  power  cur- 
rent is  about  one-third  that  charged  for  light.  The 
author  advocated  the  establishment  of  a  unit  rate  for 
light  and  power,  such  rate  to  be  divided  into  two  classes 
or  steps,  according  to  the  time  at  which  the  energy  is 
consumed.  Unfavorable  peak  loads  due  to  the  simul- 
taneous operation  of  motors  and  lamps  in  the  evening 
could  be  obviated  by  such  a  double-tarriff  system  when 
there  is  a  great  difference  between  the  maximum  and 
the  cheaper  rate.  The  consequence  of  such  a  tariff 
system  wou'd  naturally  be  to  raise  the  original  low 
price  for  power  current.  Such  increases  in  motor  cur- 
rent rates  had  already  been  introduced  in  a  limited 
manner  in  some  of  the  latest  current  tariffs.  The 
author  did  not  ffar  that  the  electric  motor  would  be 
dispensed  with  even  if  the  cost  of  the  service  should  be 
increased.  One  of  the  most  formidable  competitors, 
the  generator-gas  motor  with  its  cheap  service,  had 
not  only  made  no  advance  against  the  electric  motor, 
but  had  shown  that  it  is  not  even  a  competitor  of  the 
ordinary  gas  motor.  Another  timely  paper  read  before 
Section  E  was  by  Mr.  W.  C.  L.  Eglin  on  "  Rotary 
Converters  and  Motor-Generator  Sets  ".  Mr.  Eglin 
states  that  the  percentage  of  the  total  load  of  electrical 
supply  companies  converted  for  direct  current  varies 
widely  in  the  different  localities,  the  difference  being  as 
much  at  30  to  100  per  cent.  Three  methods  are  avail- 
able—  rotary  converters,  motor-generator  sets  and  rec- 
tifiers. Speaking  of  the  first  method,  he  said  that 
rotaries  might  be  started  from  either  side,  but  prefer- 
ably from  the  direct-current  side  ;  when  starting  with 
alternating  current,  from  50  to  100  percent,  more  than 
full-load  current  is  usually  required,  for  the  regulation 
of  which  some  means  of  control  must  be  provided.  The 
field  must  also  be  cut  out  until  synchronizing  speed  is 
reached.  A  good  form  of  electrical  speed  limiting 
device  consisted  of  a  differential  relay,  one  set  of  coils 
connecting  to  the  alternating-current  bus,  the  other  set 
to  the  collector  ring Should  the  rotary  exceed  its 
normal  speed,  the  frequency  at  the  collector  rings  will 


increase,  causing  an  unbalance  at  the  relay,  tripping 
the  circuit  breakers. 

The  papers  presented  before  the  Electric  Power  Dis- 
tribution Section  brought  out  much  information  re- 
garding high  voltages.  In  Prof.  Baum's  paper  on 
"  High  Potential  Long-Distance  Transmission  and 
Control  "  mention  was  made  of  some  practices  which 
are  not  in  general  use,  his  remarks  being  based  on  ex- 
perience with  the  operation  of  the  California  Gas  & 
Electric  Company's  system,  which  embodies  over  seven 
hundred  miles  of  line  and  potentials  approaching 
60,000  volts.  He  gives  it  as  his  opinion  that  very 
high  voltages  are  best  for  lines  over  fifty  miles  in 
length  and  are  to  be  chosen  in  preference  to  low  volt- 
ages because  experience  had  shown  them  to  be  more 
free  trom  trouble.  On  the  question  of  surging,  he 
concludes  that  for  equal  energy,  the  higher  the  volt- 
age the  less  danger  from  surging.  He  mentions  that 
at  one  period  the  Bay  Counties'  plant  for  several  weeks 
supplied  customers  for  over  350  miles  of  circuit  with 
entire  success.  The  announcement  that  he  had  prac- 
tically abandoned  lightning  arresters,  using  only  ihe 
horn  type  with  wide  gaps,  and  that  he  considered  even 
these  rather  needless  when  using  60,000  volts,  created 
a  lively  discussion,  many  engineers  taking  issue  with 
him  on  that  subject.  He  claimed  that  with  the  re- 
quired insulation  for  60,000  volts  with  a  proper  factor 
ot  safety,  there  is  little  danger  of  minor  lightning  dis- 
charges such  as  work  havoc  on  a  low  tension  line,  and 
it  was  sometimes  better  to  take  trivial  chances  of  a 
short-circuit  from  a  first-class  thunderbolt  than  to  be 
in  constant  trouble  from  delicately  set  arresters  that 
work  too  often.  The  discussion  emphasized  the  fact 
that  what  is  needed  in  insulators  is  more  careful  de- 
sign to  make  the  best  use  of  the  material  without  in- 
crease in  size.  It  is  at  present  possible  to  procure  in- 
sulators that  will  stand  a  voltage  of  50,000  to  60,000 
with  a  factor  of  safety  of  somewhat  less  than  two, 
although  no  plant  is  yet  operated  commercially  at  full 
60,000  volts.  On  the  question  of  iron  versus  wooden 
pins  for  transmission  purposes,  opinion  was  greatly 
divided,  but  the  former  probably  received  the  better  of 
the  argument. 

The  Electric  Communication  Section  also  had  its 
quota  of  valuab'e  papers,  most  of  which  we  must  pass 
over  for  the  present.  The  paper  by  Herr  Hollos,  of 
Hungary,  on  "  Simultaneous  Telephony  and  Tele- 
graphy," brought  out  the  point  that  either  one  service 
must  of  necessity  be  superior  to  the  other  unless  the 
Government,  for  instance,  operates  both  services  to 
their  best  efficiency.  One  of  the  greatest  difficulties 
attendant  on  simultaneous  practice  was  connecting  two 
distinct  circuits.  He  advised  the  use  of  a  repeating 
coil,  which,  however,  cuts  down  the  telephone  effi- 
ciency. A  paper  on  "  The  Telephone  Problem  in 
Large  Cities  "  brought  up  the  merits  of  manual  and 
automatic  exchanges,  both  systems  finding  a  number 
of  advocates. 

The  Delano-Osborn  liiijiineerinjj  Company,  consullingf  entji- 
netT-,  Montreal  jiiid  Toronto,  have  been  retained  by  tbe  city  of 
Cli.irlottetown,  I'  K.].,  to  prepare  plans  and  estimates  for  a 
municipal  electric  lightin)^;^  plant.  Contracts  with  the  existing 
local  company  for  town  lighting  will  soon  expire,  and  the  council 
have  decided  to  fully  investigate  the  question  of  municipal  owner- 
ship before  renew  ing  the  contracts  at  the  prices  asked. 
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INVENTION     DEVELOPMENT  V 

IN  TfiE:  ELEGTRIGf^L  FIELD 


New  Continuous-Current  Dynamo. — Hon.  Charles  A. 
Parsons  and  G.  G.  Stoney,  of  Heaton  Works,  Nevv- 
castle-on-Tyne,  have  jointly  invented  a  continuous 
current  dynamo  which  possesses  several  novel  features, 
the  chief  of  which  are  (i)  a  pr.ictically  fixed  line  of 
commutation  at  all  loads  without  sparking  ;  and  (2)  an 
increase  in  the  allowable  ampere-turns  per  inch 
diameter  ot  the  armature,  so  that  an  increase  of  out- 
put of  at  least  two  or  three  times  may  be  obtained 
from  .1  machine  of  given  size.  Further,  provision  is 
made  for  the  ready  removal  of  the  armature  when 
required. 


The  Auto-Telegraph  Car.— What  is  regarded  as  a 
distinct  advance  in  the  field  of  electrical  communication 
is  the  auto-telegraph  car,  a  motor  vehicle  of  unique 
design  which  has  just  been  completed  to  the  order  of 
the  United  States  War  Department.  At  the  sides  ot 
the  car  are  racks  on  which  are  carried  lances  and  light 
poles  for  use  in  erecting  temporary  or  overhead  tele- 
phone or  telegraph  lines  when  other  supports  are  not 
available.  There  is  ample  storage  space  for  instru- 
ments and  other  equipment,  which  are  selected  with  a 
view  to  their  mobility.  For  instance,  the  Signal  Corps 
is  now  making  use  for  field  lines  of  a  wire  so  light  that 
a  reel  of  it  may  be  carried  in  a  man's  pocket.  This 
"flying"  telegraph  office"  is  equipped  with  all  the  latest 
improvements,  including  "sounders"  especially  adapted 
to  the  receipt  and  transmission  of  messages  amid  the 
clash  of  arms  or  other  excessive  noise. 


Single-Phase  Railway  Motor — The  London  Electri- 
cian gives  a  description  of  a  single-phase  commu- 
tator motor  invented  by  Dr.  Behn-Eschenburg,  of  the 
Oerlikon  Company.     It  is  a  35-h.p.  motor  which  runs 
normally  at  about  1,000  r.p.m.  and  is  designed  so  that 
it  may  be  run  :  (i)  as  an  ordinary  continuous-current 
series  motor  from  a  200-volt  supply  ;  (2)  as  a  series 
motor  for  single-phase  currents  at  200  volts  and  fre- 
quencies from  o  to  25  ;  (3)  as  a  repulsion  motor,  when 
fed  with  single-phase  currents  of  from  40  to  50  periods 
per  second  and  at  a  pressure  of  250  volts,  or  (4)  as  a 
compensated  series  motor  of  the  Latour  type,  being 
fed  in  this  case  with  single-phase  current  at  250  volts. 
The  rotor  and  stator  are  each  equipped  with  a  six-polar, 
distributed  winding,  embedded  in  slots  and  in  appear- 
ance resembling  very  much  the  ordinary  winding  of  a 
continuous-current  armature.  No  resistance  is  inserted 
between  the  armature  coils  and  the  respective  commu- 
tator segments.     In  the  first  three  cases,  six  brush 
spindles  are  required,  but  in  the  fourth  case  12  brush 
spindles  are  necessary.     The  carbon  brushes  are  8 
mm.  wide  in  all  cases.     When  the  motor  is  used  for 
the  purposes  (i)  and  (2),  the  brushes  are  fixed  at  the 
neutral  points  and  the  stator  winding  is  split  up  into 
two  identical  parts,  the  magnetic  axes  of  which  are 
shifted  relatively  to  each  other  by  one-halt  of  the  pole 
pitch.     One  part  serves  for  producing  the  field  and 
corresponds,  therefore,  to  the  field  winding  of  the  or- 
dinary continuous-current  series  motor,  while  the  other 


part— the  compensating  winding — nullifies  the  detri- 
mental effect  of  the  field  emanating  from  the  loaded 
armature.  For  employment  as  a  repulsion  motor  or 
as  a  motor  compensated  on  the  Latour  system,  the 
two  parts  of  the  stator  winding  are  connected  together, 
so  as  to  form  one  evenly  distributed  winding  only. 
The  air  gap  is  i  mm.  wide.  Eight  diagrams  are  given, 
showing  the  behaviour  ot  the  motor  under  various  con- 
ditions. The  efficiency  ot  the  motor  when  running 
wiih  continuous  current  is  about  3  per  cent,  higher 
than  with  alternating  current.  The  power  factor  of 
the  ordinary  single-phase  series  motor  is  better  by 
about  3  per  cent,  than  that  of  the  repulsion  motor. 
For  speeds  from  800  to  1,000  r.p.m.  the  commutation 
is  said  to  be  excellent  for  all  four  ways  of  working, 
but  for  speeds  below  500  r.p.m.  and  above  1,000 
r.p.m.  the  commutation  is  satisfactory  only  when  the 
motor  is  run  as  a  continuous-current  or  alternating- 
current  series  motor.  In  the  other  two  cases  special 
arrangements  have  to  be  provided  to  reduce  sparking 
when  the  above  limits  of  speed  are  not  observed. 


70,000-Volt  Direct-'Jurrent  Tests.  —  Experiments 
with  high  voltage  distribution  on  the  direct-current 
system  have  been  carried  out  at  Geneva,  Switzerland, 
under  the  direction  of  M.  Rene  Thury,   who  is  the 
champion  of  the  high  voltage  dirrect-current  system. 
M.  Thury  seems  to  have  proved  that  his  ideas  are 
correct  by  the  successful  operation  of  the  St.  Maurice 
Lausanne  high   tension  line.     From   an  article   in  the 
Electrical    Review  by   B.  F.    Hirshauer,  it  is  learned 
that  the  line  uses  no  less  than  23,000  volts  direct- 
current,  with  a  constant  current  of  150  amperes.  This 
high  voltage  is  obtained  by  coupling  several  direct- 
current  dynamos  in  series.     In  order  to  test  the  high 
tension  lines  it  was  decided  to  build  a  machine  which 
should  produce  23,000  volts  directly.    As  this  proved 
a  success  M.  Thury  proceeded  to  construct  two  others 
of  somewhat  higher  voltage.    Then,   by  connecting 
these  three  machines  in  series,  he  was  able  to  reach 
the  remarkably  high  tension  of  70,000  volts  direct- 
current.     Interesting  tests  were  made  to  find  what 
would  be  the  limiting  voltage  which  could  be  used  on 
a  high  tension  line  in   practical  work.    The  object  of 
the  first  series  ot  tests  was  to  find  out  how  the  stand- 
ard forms  of  line  insulators  would  behave  towards 
70,000  volts  direct-current,  and  especially  to  compare 
the  latter  with   alternating  current  of  high  voltage. 
The  results  showed   the  direct-current  to  be  much 
superior  to  the  alternating  current  in  regard  to  porce- 
lain  insulators  and  in  general  to  different  kinds  of  in- 
sulating material.    They  also  showed  that  the  loss 
from  insulation,  even  in  time  of  fog,  is  practically  zero 
at  a  voltage  of  22,000,  and  it  was  to  be  foreseen  that 
this  voltage  could  be  greatly   increased  before  the 
losses  by  air  and  insulation  would  be  appreciable.  It 
^eems  certain  at  present  that  the  limit  voltage  which 
we  cannot  exceed  with  the  material  we  now-  pocess  is 
much  above  70,000  volts  for  direct-current,  between 
the  line  and  the  ground.    Thus  the  use  of  direct-cur- 
rent enables  us  to  reach,  industrially  and  ver}'  economic- 
ally, distances  which  are  more  that  double  those  which 
are  attained  with   great  difficulty  by  means  of  poly- 
phase currents;  that  is  to  say,  by  the  use  of  direct- 
current,   we  can  now  reach  a  distance  of  200  miles 
with  only  ten   per  cent,    loss  and  65  pounds  of  copper 
per  horse-power  transmitted.     As   high  as  600  miles 
is  covered  with  the  same  weight  of  copper  and  some- 
what less  than  thirty  per  cent.  loss. 
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LONG  SPANS  FOR  TRANSMISSION  LINES.* 

By  F.  O.  Blackwell. 

Many  cities  to-day  are  dependent  for  their  lighting, 
transportation,  water  supply  and  the  operation  of  their 
industries  upon  electric  power  transmitted  over  con- 
siderable distances. 

Unfortunately,  interruptions  ot  the  power  service 
occur  not  infrequently,  and  when  they  do  happen  they 
so  inconvenience  the  public  as  to  be  most  conspicuous. 
The  impression  that  long-distance  power  transmissions 
are  unreliable  has  some  basis  of  fact  that  seriously  in. 
terferes  with  their  development.  Although  absolutely 
continuous  service  may  not  be  possible,  many  of  the 
troubles  now  experienced  can  be  either  altogether  elim- 
inated or  greatly  reduced.  Among  the  principal  causes 
of  interruption,  so  far  as  the  line  is  concerned,  may  be 
mentioned  : 

Short-circuiting  of  lines  by  branches  ot  trees,  wires, 
or  by  large  birds  getting  across  them. 

Burning  of  wooden  pins,  cross-arms  and  pole  tops  by 
leakage  or  electrostatic  discharges  from  the  conductors. 

Burning  of  wooden  poles  at  the  ground  from  forest 
or  prairie  fires. 

Failure  of  insulators  from  puncture  by  the  current  or 
their  destruction  by  missiles  discharged  maliciously. 

Lightning  damaging  the  apparatus  connected  to  the 
circuits  and  sometimes  destroying  poles. 

Accidents  due  to  heavy  winds  overturning  the  poles 
or  to  floods  washing  them  out. 

The  deterioration  of  a  line  requires  its  replacement  in 
from  5  to  20  years,  depending  on  climatic  conditions 
and  the  material  which  is  used  in  its  construction. 
This  replacement  of  the  poles  with  new  ones  can  only 
be  done  by  shutting  off  the  current  or  at  the  risk  of  ac- 
cidental interruptions. 

Let  us  see  what  can  be  gained  by  substituting  a  steel- 
tower  construction  with  long  spans  for  a  wooden-pole 
line.  Short-circuits  are  by  far  the  most  common  diffi- 
culty, the  only  remedy  for  which  is  to  put  the  wires  so 
far  apart  that  they  are  unlikely  to  be  bridged  across. 
This  can  readily  be  done  even  with  more  than  one  cir- 
cuit when  a  steel  cross-arm  is  employed.  Burning  is  of 
course  entirely  done  away  with  where  metal  construc- 
tion is  used. 

Failure  of  insulators  trom  electrical  causes  can  be 
obviated  by  getting  larger  and  better  insulators  ;  this  is 
practicable  where  the  spans  are  long  and  the  number  of 
insulators  on  high  towers  are  much  poorer  targets  than 
when  they  are  near  the  ground  and  so  are  less  liable  to 
be  broken. 

Each  metal  tower  is  a  lightning  arrester,  and  as  they 
are  the  highest  points  in  the  line  they  materially  assist 
in  its  discharge  ;  and  the  tower  itself,  being  a  conduc- 
tor, cannot  be  injured  by  lightning.  Steel  structures 
can  be  exactly  figured  to  meet  safely  any  strains  that 
can  come  upon  them  and  can  generally  be  located  only 
at  safe  places  where  there  is  no  danger  of  washouts. 

The  deterioration  of  a  properly  constructed  and  ^'e\\- 
galvanzied  steel  tower  is  very  slight,  as  is  proved  by 
marine  and  windmill  experience,  and  is  practically  neg- 
ligible so  far  as  the  pins  and  cross-arms  are  concerned. 
Any  part  of  a  steel  tower  can  be  readily  removed  and 
replaced  without  interrupting  the  service. 

By  far  the  greatest  gain  obtained  from  long  spans  is 
in  the  reduction  of  the  number  of  parts.  If  one  insulat- 
ing support  takes  the  place  of  four  or  five,  line  troubles 


will  be  reduced  nearly  in  direct  proportion,  the  inspec- 
tion and  repair  of  the  line  will  be  much  simplified  and  its 
cost  of  maintenance  correspondingly  diminished. 

The  cost  of  a  tower  construction  as  compared  with 
wooden  poles  depends  on  the  locality.  Where  the  right 
kind  of  timber  exists  it  is  of  course  cheaper;  but  in  tropi. 
cal  countries  where  wooden  poles  would  have  to  be 
transported  long  distances  the  towers  are  much  less  ex. 
pensive. 

The  first  and  most  important  consideration  for  long 
spans  is  the  material  of  the  conductor.  Copper,  alumi. 
num  and  iron  are  available  for  this  purpose.  Various 
alloys  of  copper  have  great  strength,  but  their  conduc- 
tivity is  too  low  and  their  cost  too  high  to  compare 
favorably  with  the  more  common  metals.  Copper  wire 
varies  widely  in  its  characteristics,  depending  on  the 
methods  used  in  its  manufacture.  The  copper  is  re- 
ceived at  the  wire  mill  in  the  form  of  cast-wire  bars, 
weighing  300  to  350  pounds.  It  is  then  rolled  into 
rods  and  the  rods  are  drawn  into  wire  of  the  required 
size.  The  temperature  at  which  the  metal  is  rolled,  the 
reduction  of  area  both  in  rolling  and  drawing  and  the 
amount  of  annealing  which  the  wire  is  given — all  have 
an  important  bearing  on  its  characteristics.  As  the 
size  of  the  original  wire  bar  is  limited  the  smaller  the 
wire  the  more  it  is  worked  and  in  general  the  better 
the  result. 

Each  strand  should  be  a  continuous  wire  without 
joints.  Joints  in  the  cable  should  be  as  few  as  possible 
and  made  by  means  of  sleeves,  as  brazing  or  soldering 
anneals  the  wire  and  much  reduces  its  strength. 

The  advantage  ot  aluminum  is  that  it  weighs  less 
than  copper  for  the  same  conductivity,  but  for  long 
spans  its  lesser  strength,  greater  diameter  and  higher 
coefficient  of  expansion  are  against  it.  Steel  wire  has 
about  nine  times  and  iron  wire  cable  about  six  times 
the  resistance  of  copper  so  that  they  are  more  expensive 
as  a  conductor  than  copper.  In  order  to  avoid  oxidi- 
zation it  is  necessary  to  galvanize  iron  or  steel  wire  ; 
this  partially  anneals  it  and  reduces  its  strength. 

The  strains  upon  the  conductor  are  those  due  to  its 
own  weight  and  the  wind  acting  upon  its  surface.  In  a 
cold  climate  in  addition  sleet  may  form  upon  the  wire, 
increasing  the  weight  and  the  surface  exposed  to  the 
wind.  On  a  line  carrying  any  considerable  amount  of 
power  it  is  improbable  that  sleet  will  ever  form  on  ac- 
count of  the  losses  in  the  conductor  slightly  heating  it. 
In  order  to  be  on  the  safe  side,  however,  it  is  best  to 
assume  in  the  North  a  coating  of  ice  one  inch  thick  all 
around  the  conductor.  The  wind  velocity  could  never 
exceed  100  miles  an  hour,  which  would  give  a  pressure 
of  40  pounds  per  square  foot  on  a  flat  surface  or  20 
pounds  on  a  cylindrical  surface  such  as  that  of  a  wire. 
The  weight  is  of  course  a  vertical  stress  and  the  wind 
a  horizontal  one  at  right  angles  to  the  wire.  The  great- 
est strain  is  caused  by  the  resultant  of  these  two. 
The  worst  conceivable  condition  is  sleet  on  the  wire, 
followed  by  extreme  cold  weather  with  high  winds. 

The  maximum  sag  may  be  due  to  the  conductor  be- 
ing loaded  with  sleet  or  to  heating  of  the  wire  in  a  hot 
sun.  The  latter  will  generally  be  found  to  give  the 
greater  sag.  Owing  to  the  conductor  being  elastic,  it 
is  not  necessary  to  consider  the  greatest  deflection  from 
a  horizontal  line  between  supports  as  the  vertical  sag  of 
the  wire.  The  wind  pressure  causes  the  wire  to  swing 
to  one  side,  and  it  is  elongated  by  the  combined  strain 
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of  wind  and  weight,  but  as  soon  as  it  is  relieved  of  the 
wind  pressure  it  swings  back  to  a  vertical  position  and 
contracts  to  the  length  required  to  carry  its  weight  alone. 
The  sag  due  to  heating  of  the  wire  is  also  somewhat 
less  than  it  otherwise  would  be,  because  when  ex- 
panded the  strain  is  less  and  the  wire  contracts. 

The  cross-arm  is  of  course  subjected  as  a  beam  to  the 
weight  and  wind  strains  transferred  to  It  from  the 
cable,  but  in  addition  there  is  a  torsional  strain  due  to 
the  breaking  of  a  conductor  that  can  best  be  borne  by  a 
pipe.  The  length  of  the  cross-arm  should  be  sufficient 
to  space  the  wires  well  apart  and  prevent  short-circuits 
either  from  objects  thrown  over  the  line  or  from  the 
wires  swinging  together.  The  former  is  the  more  im- 
portant, and  if  a  safe  distance  apart,  say  six  feet,  is 
chosen  it  will  be  sufficient  to  guard  against  the  latter, 
as  on  short  spans  with  relatively  less  distance  between 
wires  they  invariably  swing  together  and  never  touch 
each  other. 

The  most  economical  tower  construction  is  one  in 
which  the  spread  of  the  legs  at  the  ground  is  about  one- 
quarter  to  one-third  the  height  of  the  tower.  If  a  less 
spread  is  used,  the  weight  of  the  legs  becomes  excessive 
and  with  a  greater  spread  the  cross-bracing  must  be 
much  increased  in  size.  For  a  single  circuit  the  com. 
mon  windmill  tower  construction  in  which  the  legs  are 
locked  together  at  the  top  has  the  advantage  of  reduc- 
ing the  strains  to  a  simple  compression  of  the  legs  on 
one  side  and  tension  on  the  other,  the  only  function  of 
the  cross-bracing  being  to  prevent  the  legs  buckling 
when   in  compression. 

Where  there  are  two  or  more  circuits  the  length  of 
the  cross-arm  is  so  great  as  to  require  two  points  of 
support.  The  tower  can  then  be  made  with  a  width  at 
the  top  approximating  that  at  the  bottom  and  the  cross- 
bracing  has  to  bear  its  full  share  of  the  lateral  strains. 
A  truss  construction  with  the  fewest  number  of  parts 
and  opportunities  for  slack  motion  and  racking  of  the 
tower  is  preferable. 


ELECTRICAL  MATTERS  AT  WINNIPEG. 

All  branches  of  the  electrical  trade  in  Winnipeg  and 
throughout  the  west  are  very  busy.  The  firms  repre- 
sented in  this  city  state  that  their  greatest  difficulty  is 
inability  to  fill  orders  quickly  enough. 

The  Winnipeg  Electric  Street  Railway  Company  are 
extending  their  lines  in  different  directions.  The  con- 
necting link  between  the  city  and  St.  Boniface  over 
the  Norwood  bridge  across  the  Red  river  was  com- 
pleted last  week,  and  now  the  cars  run  over  the  bridge 
and  around  through  St.  Boniface  without  having  to 
transfer  passengers,  which  is  a  great  saving  of  time. 
In  a  few  weeks  the  subway  at  St.  James,  on  the  west 
side  of  the  city,  will  also  be  completed  and  then  there 
will  be  a  straight  run  of  about  eight  miles  to  St, 
Charles  without  a  change  of  cars,  and  when  the  Main 
street  subway  is  completed  it  will  be  possible  to  reach 
all  the  outside  points  of  the  city  without  having  to 
change  cars. 

To  meet  this  demand  lor  power  the  Street  Railway 
Company  are  building  an  addition  to  their  power  house, 
110x55  feet,  and  are  installing  new  engines,  generators, 
boilers,  etc.  They  are  also  building  new  shops  in 
Fort  Rouge  and  new  car  sheds  in  the  north  end  of  the 
city.  The  new  shops  are  for  construction  work,  the 
intention  of  the  company  being  to  build  their  own  cars. 


The  Allis-Chalmers-Bullock  Company  have  been  very 
busy  since  opening  their  office  in  this  city  last  July,  all 
their  western  business  being  conducted  from  this  office. 
They  are  installing  an  800  k.  w.  alternating  current 
machine  in  the  Winnipeg  Street  Railway  Company's 
new  power  house,  also  a  plant  at  Moose  Jaw  which 
will  be  in  operation  early  in  November.  The  manager, 
Mr.  L.  J.  Bellnap,  is  well  satisfied  with  the  outlook  for 
business. 

The  electrical  contractors  in  the  city  are  very  busy 
on  account  of  the  large  amount  of  wiring  and  small 
installations  to  be  attended  to. 

The  Winnipeg  General  Power  Company  are  pro- 
gressing with  their  power  development  at  Lac  du 
Bonnet,  Man.,  but  it  will  be  some  time  before  their 
power  will  be  coming  into  Winnipeg. 

Winnipeg,  Oct.  2,  1904. 


THE  ALLIS-CHALMERS-BULLOCK  WORKS. 

The  new  works  of  the  Allis-Chalm  ers-Bullock, 
Limited,  situated  at  Rockfield,  Que.,  near  Montreal, 
comprise  five  shops.  All  the  buildings  are  of  the  most 
improved  construction,  and  there  is  every  facility  for 
the  handling  of  the  work.  The  main  machine  shop  is 
a  building  400  feet  long  and  100  feet  wide,  divided  into 
a  centre  and  two  aisles.  In  the  centre  are  the  heavy 
tools  and  heavy  assembling  department,  while  the 
smaller  tools  and  detail  departments  are  in  the  side 
aisles.  The  tool  equipment  is  excellent  and  is  to  be 
further  improved  by  the  addition  of  many  new  tools 
especially  adapted  to  the  class  of  work  to  be  carried  on. 
It  is  intended  to  extend  this  shop  and  to  erect  beside  it 
a  twin  shop,  the  two  to  open  into  a  large  assembly  and 
store  room,  fully  equipped  with  cross  tracks  and 
travelling  cranes  for  the  handling  of  all  material.  This, 
when  completed,  will  make  a  machine  shop  700  feet 
long  and  200  feet  wide. 

Another  building  which  is  to  be  enlarged  is  the 
present  power  house.  A  large  direct-current  Bullock 
generator  is  to  be  installed  to  furnish  power  for  the 
multiple  voltage  system  of  tool  drive,  developed  by  the 
Bullock  Company,  to  be  used  throughout  the  shops. 
The  power  house  is  to  be  extended  to  a  length  of  300 
feet  and  width  of  60  feet,  the  greater  part  of  it  being 
used  for  the  winding  and  assembling  of  the  electrical 
apparatus.  The  foundry,  a  most  important  factor  in 
a  well  ordered  plant,  is  a  building  200  feet  long  and 
100  feet  wide.  The  pig  iron  is  unloaded  directly  from 
the  railroad  to  the  charging  floor.  A  cupola  of  large 
capacity,  a  core  oven,  travellmg  crane,  etc.,  make  the 
equipmont  complete.  There  is  ample  room  for  the 
extension  of  this  building. 

A  blacksmith  shop  100x80  feet,  with  modern  forges 
and  steam  hammers,  and  a  pattern  shop  200x80  feet, 
complete  the  present  plant  ;  but  it  is  expected  that 
additions  other  than  named  above  will  be  made  in  the 
near  future. 

A  new  and  well  appointed  office  building  is  to  be 
erected  in  the  spring  to  accommodate  the  Montreal 
sales  organization  as  well  as  the  works  staff. 


The  annual  meeting-  of  the  Grand  Valley  Electric  Railway 
Company  was  held  in  Brantlord  on  September  14111.  The  re- 
ports submitted  showed  that  the  year  had  been  satisfactory. 
The  total  receipts  from  the  operation  of  the  line  between  Brant- 
ford  and  Pans  reached  a  substantial  figure,  and  as  a  result  the 
interest  on  the  bonds  was  not  only  paid  but  a  balance  of  $2,870 
was  shown. 
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VISIT  OF  ELECTRICAL  ENGINEERS, 

About  three  hundred  of  the  delegates  to  the  St. 
Louis  International  Electrical  Congress  visited  Mon- 
treal on  Wednesday  and  Thursday,  September  7th  and 
8th,  where  they  were  entertained  and  afforded  an 
opportunity  of  inspecting  the  electrical  plants  in  and 
ar3und  that  city.  The  Windsor  Hotel  was  made  their 
headquarters,  and  each  delegate  was  given  a  badge 
which  entitled  him  to  the  free  use  of  the  cars  and 
telephones  of  Montreal  during  their  visit.  At  10 
o'clock  on  Wednesday  morning,  by  courtesy  of  the 
Grand  Trunk  Railway,  a  special  train  carried  the  party 
to  Lachine,  and  after  shooting  the  rapids  an  inspection 
was  made  of  the  main  receiving  sub-station  of  the 
Montreal  Light,  Heat  &  Power  Company,  where 
luncheon  was  served  by  the  officers  of  the  company. 
Mr.  W.  McLea  Walbank,  first  vice-president  and  chief 
engineer  of  the  company,  presided.  In  proposing  the 
toast  to  "  Our  Guests,"  Mr.  Walbank  said  :  "I  am 
pleased  to  see  the  British,  French,  Italian  and  Ameri- 
can electrical  fraternity  meeting  in  synchronism  in  our 
central  station,  and  to  tender  you  our  high-tension 
greetings,  our  only  regret  being  that  your  stay  with  us 
is  to  be  so  short  and  that  you  have  come  prepared  with 
time-limit  relay  devices  which  even  our  high  potential 
persuasions  cannot  break  down."  Mr.  Walbank  re- 
ferred to  the  various  stations  in  Montreal  and  vicinity. 
The  Lachine  Rapids  plant,  he  said,  was  interesting  be- 
cause it  is  a  hydro-electric  plant  being  developed  from 
a  low  head.  The  power  from  the  wheels  is  transmitted 
by  means  of  gearing  to  the  generators,  producing  three- 
phase  6o-cycle  current  direct  from  the  machines  at 
5,000  volts.  At  Chambly,  on  the  Richelieu  river,  about 
80  miles  from  Montreal,  there  was  to  be  found  a  hydro- 
electric plant  with  a  head  of  about  30  feet  and  the 
generators  directly  connected  to  the  water  wheels  and 
furnishing  60-cycle  current  at  2,200  volts,  which  is 
stepped  up  by  transformers  to  25,000  volts  and  thus 
transmitted  to  the  city.  At  Shawinigan  Falls  there 
was  an  example  of  a  hydro-electric  plant  of  high  head 
— some  150  feet — with  pipe,  flume,  and  direct  con- 
nected wheels  and  generators,  producing  three-phase 
30  cycle  curren.t  at  about  2,000  volts,  which  is  also 
stepped  up  to  50,000  volts  and  transmitted  to  Montreal, 
where  it  is  reduced  to  a  voltage  of  2,200  volts  and  a  com- 
mon frequency  of  60  cycles,  and,  added  Mr.  Walbank, 
you  see  them  in  this  station  all  working  in  parallel. 

The  toast  was  responded  to  by  R.  K.  Gray,  presi- 
dent of  the  Institution  of  Electrical  Engineers  of  Great 
Britain  ;  Prof.  Moise  Ascoli,  president  of  the  Asso- 
ciazione  Electtrotecnica  Italiana,  and  B.  J.  Arnold, 
president  of  the  American  Institute  of  Electrical  Engi- 
neers. 

In  the  afternoon  the  delegates  were  the  guests  of 
honor  at  a  reception  given  by  the  Chancellor  and  Gov- 
ernors of  McGill  University.  They  assembled  at  the 
Engineering  building  at  4.30  and  were  received  in  the 
drawing  room  by  Mr.  and  Mrs.  Frank  Redpath,  Mrs. 
C.  J.  Fleet  and  Prof.  Owens.  The  electrical  and  engi- 
neering departments  were  visited  and  were  the  subject 
of  very  favorable  comment.  In  the  evening  a  garden 
party  was  given  on  the  grounds  of  the  Forest  and 
Stream  Club  at  Dorval.  In  addition  to  the  usual 
attractions  of  such  an  occasion,  a  special  feature  was 
introduced  by  way  of  showing  the  delegates  a  little  in 
the  way  of  Indian  life.    Canoes  were  equipped  with 


Indians  in  war  attire,  who  disported  themselves  in  true 
Indian  war  fashion  round  the  bend  of  the  river,  then 
landed  and  gave  all  the  realities  of  a  war  dance  and 
spirit  dance  and  performed  an  Indian  marriage  cere- 
mony, completing  their  entertainment  by  singing  "God 
Save  the  King  "  in  their  native  tongue. 

A  special  train  furnished  by  the  courtesy  of  the  Great 
Northern  Railway  Company  took  the  party  to  Shaw- 
inigan Falls  on  Thursday  morning.  Luncheon  was 
served  by  the  Shawinigan  Water  &  Power  Company 
promptly  on  arrival  at  Shawinigan,  after  which  an  in- 
spection was  made  of  the  numerous  electrical  develop- 
ments. The  delegates  were  greatly  interested  in  the 
hydraulic  and  electrical  installations  and  the  trip  was 
thoroughly  enjoyed  and  appreciated.  The  return  trip 
to  Montreal  was  made  in  two  hours,  the  company 
giving  the  special  train  a  through  right  of  way,  which 
permitted  of  the  party  spending  more  time  at  the  falls. 
Montreal  was  reached  early  in  the  evening  and  at  9  p.m. 
the  party  took  the  CP. R.  train  at  the  Windsor  street 
station  for  Niagara  Falls,  where  the  power  develop- 
ment works  in  operation  and  under  way  at  that  place 
were  inspected. 

Much  credit  is  due  the  local  reception  committee  at 
Montreal  for  the  complete  arrangements  for  the  enter- 
tainment and  comfort  of  the  visiting  engineers.  This 
committee  was  composed  of  R.  B.  Owens,  D.Sc, 
chairman  ;  Henry  D.  Bayne,  general  secretary  ;  J.  E. 
Aldred,  W.  F.  Angus,  W.  R.  Baker,  J.  A.  Baylis,  F. 
E.  Barbour,  K.  W.  Blackwell,  H.  T.  Bovey,  H.  A. 
Burson,  W.  A.  DuflF,  W.  F.  Dean,  Alfred  Collyer,  E. 
A.  Evans,  P.  G.  Gossler,  H.  S.  Holt,  L.  A.  Herdt, 
George  Janin,  C.  A.  Johnson,  Wallace  C.  Johnson, 
John  Kennedy,  R.  S.  Kelsch,  Edgar  McDougall,  C.  H. 
McLeod,  J.  M.  McCarthy,  Frank  W.  Morse,  R.  D. 
Mershon,  Ernest  Marceau,  Wm.  Peterson,  F.  R.  Red- 
path,  Hazen  Ritchie,  R.  A.  Ross,  W.  G.  Ross,  E.  F. 
Sise,  W.  McLea  Walbank,  R.  M.  Wilson. 


PERSONAL. 

Mr.  A.  J.  Bemis  has  been  appointed  to  succeed  Mr.  E.  S. 
Dimmock  as  general  manager  of  the  Cape  Breton  Electric  Com- 
pany, of  Sydney,  N.S. 

Mr.  A.  McFail,  a  graduate  of  McGill  University,  Montreal, 
has  been  appointed  professor  of  general  engineering  in  the 
School  of  Mining,  Kingston,  Ont. 

"  Mr.  J.  F.  H.  Wyse,  formerly  manager  of  the  Brantford  Electric 
and  Operating  Company,  is  now  practising  as  a  consulting  elec- 
trical engineer.    His  office  is  at  16  King  street  west,  Toronto. 

The  efficient  services  of  Mr.  T.  H.  McCauley,  superintendent 
of  the  railway  and  light  department  of  the  town  of  Port  Arthur, 
Ont.,  have  been  recognized  by  the  Commissioners  by  an  increase 
of  $50  per  month  in  his  salary. 

Mr.  O.  Higman,  chief  of  the  electrical  branch  of  the  Inland 
Revenue  Department,  Ottawa,  represented  the  Canadian  Gov- 
ernment at  the  International  Electrical  Congress  held  at  St. 
Louis,  Mo.,  last  month. 

Mr.  N.  Grayburn  has  been  appointed  master  mechanic  for  the 
Montreal  Street  Railway  Company  and  will  have  charge  of  the 
mechanical  and  winding  shops.  Mr.  D.  Blair  has  been  appointed 
superintendent  of  rolling  stock. 

Mr.  John  Henning,  who  died  in  Toronto  last  month,  in  his 
ninety-fifth  year,  was  associated  with  the  construction  of  the 
first  street  railway  in  Toronto.  Afterwards  he  obtained  a 
Government  position  on  the  VVelland  canal,  living  at  St.  Cathar- 
ines. 

Mr.  T.  G.  Coursolles,  president  of  the  Stratford-St.  Joseph 
Electric  Railway  Company,  dropped  dead  at  his  home,  262 
Laurier  ave.,  Ottawa,  on  September  loth  last.  He  was  seventy- 
two  years  of  age  and  until  two  years  ago  was  Chief  Translator 
at  the  House  of  Commons. 
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FEATURES  OF  THE  SHAWINIGAN  PLANT. 

Mr.  Wallace  C  joluison,  Mem.  Amer.  Soc.  C.  E., 
contributes  to  the  Montreal  Electrical  Hand-Book  a 
very  interesting  article  describing  the  power  plant  and 
transmission  line  of  the  Shawinigan  Water  and  Power 
Company,"  of  Shawinigan  Falls,  Que.  One  of  the 
features  of  this  plant  is  a  device  designed  by  Mr.  Ralph 
D.  Mershon,  consulting  electrical  engineer  for  the 
company,  for  protection  against  possible  explosions  or 
fire  in  the  transformer  room.  This  device  Mr.  Mershon 
describes  as  follows  : 

"  To  the  center  of  the  lid  of  each  transformer  tank  is 
connected  a  large  pipe  leading  to  the  sewer.  At  the 
bottom  of  the  tank  is  another  pipe  connected  to  the 
source  of  water  supply  and  closed  by  two  valves  in 
series,  between  which  is  a  small  drip  cock  to  prevent 
the  possibility  of  water  entering  the  transformer  tank 
through  a  leaky  valve.  The  lid  of  the  tank  is  fitted 
carefully  to  the  tank  itself  with  gaskets,  and  all  con- 
ductors passing  through  the  lid  are  brought  out  through 
stuffing-boxes  so  that  the  tank  is  practically  air-tight, 
except  as  regards  the  vent  from  the  middle  of  the  lid 
through  the  pipe  into  the  sewer.  The  tank  and  all  its 
fittings  are  built  to  stand  the  maximum  pressure  which 
could  be  generated  by  ignition  of  any  mixture  of  air 
and  oil  vapor  which  might  collect  over  the  surface  of 
the  oil.  The  tank  itself  is,  therefore,  strong  enough 
to  stand  the  force  of  an  explosion,  and,  in  addition, 
there  is  the  vent  from  the  top  to  the  sewer  to  relieve 
and  keep  down  the  pressure  of  any  explosion  which 
might  occur. 

"  If,  after  trouble  in  the  transtormer,  the  oil  should 
continue  to  burn,  making  it  desirable  to  get  the  oil  out 
of  the  tank,  the  water  valves  at  the  bottom  of  the  tank 
may  be  opened,  thus  admitting  water  to  the  tank  and 
forcing  the  oil  out  of  the  top  into  the  sewer.  This  is 
a  much  safer  way  of  emptying  the  tank  than  by  the 
usual  means  of  a  valve  at  the  bottom,  since  in  the  lat- 
ter case  air  must  be  drawn  into  the  tank  as  the  oil 
passes  out,  making  possible  the  formation  of  an  ex- 
plosive mixture  and  risking  the  danger  of  an  explosion. 
Even  if  the  oil  were  not  burning,  there  is  more  or  less 
danger  in  drawing  it  out  of  the  bottom  of  the  tank, 
since  the  explosive  mixture  formed  thereby  would  be 
ignited  by  any  smouldering  bits  of  insulation  which 
might  be  present. 

"The  use  of  the  water  would  not  be  resorted  to  except 
in  an  extremity,  but  it  is  believed  to  furnish  in  case  of 
such  extremity  a  safeguard  much  more  effective  than 
anything  else  which  has  been  proposed.  If  the  water 
be  used,  it  will  not  necessarily  do  any  great  damage  to 
the  transformer,  especially  it  it  be  not  allowed  to  re- 
main long  in  the  transformer  tank.  An  oil  soaked 
transformer  will  not  readily  take  up  water,  and  such 
water  as  it  does  take  up  can  be  dried  out.  The  trans- 
formers in  most  cases  will  have  to  be  dismantled  for 
repairs,  and  the  dismantling  will  make  the  drying  out 
more  easily  and  quickly  accomplished.  With  the 
transformers  installed  in  the  manner  described,  it  is 
believed  that  no  serious  damage  could  result  from 
either  an  explosion  or  fire." 

The  transmission  line  also  embodies  some  interesting; 
features  which  are  described  in  the  Electrical  Hand- 
Book.  The  length  of  the  line  from  the  generating 
station  at  Shawinigan  Falls  to  the  terminal  station  in 
Montreal  is  84.3  miles.     It  consists  of  three  alumini- 


mum  cables,  each  composed,  of  seven  No.  7  alumini- 
mum  wires.  The  total  drop  in  the  transmission  line 
when  8,000  horse  power  are  being  delivered  to  the 
customers'  bus-bars  in  Montreal  is,  at  unity  power  fac- 
tor, about  18  per  cent,  of  the  delivered  voltage,  re- 
quiring about  50,000  at  the  generating  station.  By 
operating  at  a  higher  drop,  considerably  more  power 
may  be  transmitted  over  the  line,  and  it  is  possible  to 
do  this  with  the  present  installation  since  the  step-up 
transformers  are  capable  of  operating  at  considerably 
over  their  rated  voltage. 

The  three  line  cables  are  arranged  in  an  equilateral 
triangle,  the  distance  from  centre  to  centre  of  cables 


Pole  Head  of  the  Shawinigan  Transmission  Line. 

being  60  inches.  One  of  the  cables  is  carried  on  top 
of  the  pole  and  the  other  two  at  the  end  of  a  cross-arm. 
The  insulators  were  specially  designed  for  this  plant 
and  this  voltage.  Before  shipment  all  of  them  were 
given  a  salt  water  test  of  100,000  volts  for  one  minute. 
They  are  of  porcelain,  and  are  in  three  parts,  held  to- 
gether by  Portland  cement.  The  poles  are  of  cedar, 
and  are  set  generally  100  feet  apart,  although  where 
necessary  the  span  has  been  increased  to  200  feet. 
Each  pole  is  bored  in  the  top  for  the  top  pin,  and  the 
top  of  the  pole  is  surrounded  by  an  iron  band  driven 
tightly  on  to  prevent  splitting.  The  cross-arms  are 
of  southern  pine,  treated  by  dipping  in  a  hot,  weather- 
proof, and  preserving  mixture.  The  pins  are  of  hickory, 
treated  by  boiling  in  stearic  acid. 

The  transmission  line  is  transposed  at  two  points  at 
approximately  yj,  and  of  the  total  distance.  It  was 
constructed  with  a  telephone  line  on  the  same  poles, 
which  has  operated  successfully  except  that  in  cases 
of  accident  resulting  in  the  dropping  of  one  of  the 
transmission  lines,  the  telephone  line  is  usually  de- 
stroyed at  the  time  it  is  most  needed.  It  has,  there- 
fore, been  decided  to  remove  the  telephone  line  and 
build  same  on  a  separate  pole  line. 

A  second  transmission  line  is  now  being  constructed, 
similar  to  the  one  described,  except  that  the  cables  will 
be  composed  of  seven  strands  of  No.  4  wire. 


The  heating  system  of  the  asylum  at  Brandon,  Man.,  is  to  be 
remodelled.  A  new  boiler  house,  with  a  smoke  stack  So  feet 
high,  will  be  erected. 
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'    ■  TYPE  "H"  TRANSFORMERS. 

The  merits  of  Type  "H"  oil  transformers  as  manufactured  by 
the  Canadian  General  Electric  Company  are  enumerated 
in  an  attractive  booklet  recently  issueo  by  that  company,  the 
cover  of  which  is  exceptionally  artistic.  It  is  pointed  out  that 
these  transformers  have  high  insulation,  low  core  loss,  g-ood  re- 
gulation and  low  and  uniform  temperature  rise,  features  which 
are  of  much  importance  in  central  station  practice.  High  in- 
sulation means  safety  to  customers,  few  burn-outs  and  interrup- 
tions in  service,  low  maintenance  cost  and  small  depreciation, 
and  as  Type  "H"  transformers  are  insulated  to  withstand,  with- 
out oil,  a  10,000  volt  test  between  the  primary  and  secondary. 


Type  "H"  Transformer,  Mounted. 

the  above  results  would  seem  assured.  The  advantage  of  low 
core  loss  i*  small  coal  expense  for  magnetising  the  cores  of 
transformers,  while  good  regulation  permits  the  use  of  high 
efficiency  lamps  and  gives  uniform  light  and  low  cost  for  lamp 
renewals.  Low  temperature  rise  prevents  agmg  (or  increase  of 
core  loss,)  burn-outs,  deterioration  of  insulation  and  shortening 
of  life.  Aging  is  reduced  to  a  minimum  by  the  use  of  specially 
treated  sheet  steel  for  cores  and  by  designing  Type  "H  '  trans- 
formers for  low  and  uniform  temperatures. 

The  following  advice  is  given  in  the  booklet  on  the  question 
of  grounding  the  secondaries  of  transformers  : 

Grounding  of  the  secondaries  of  Type  "H"  transformers  h^is 
been  approved  by  the  American  Institute  of  Electrical  Engineers 
and  the  National  Electric   l.itcht   Association.     The  National 


Section  Through  Type  "II"  Transeokmer. 

Board  of  Fire  Ltnderwriters  has  incorporated  in  the  National 
Electric  Code  a  rule  covering  this  matter.  To  insure  good  ser- 
vice with  a  groutu'ed  secondary,  superior  insulation  between  the 
primary  and  secondary  is  necessary,  for  the  reason  that,  under 
these  conditions,  only  one  ground,  i.e.,  one  on  the  primary,  is 
sufficient  to  put  a  strain  of  (he  full  potential  of  the  primary  cir- 
cuit on  the  insulation  between  primary  and  secondary  coils, 
whereas  ordinarily  it  is  necessary  to  obtain  an  accidental  ground 
on  both  priniary  and  secondary.  The  Canadian  Cieneral  Electric 
Company  recomniends  the  grounding  of  the  secondary  rathor 
than  the  \ise  of  a  grounded  shield,  for  the  reason  that  while  tl.c 
shield  might  prevent  primary  voltage  appearing  on  the  second- 
ary by  breaking  down  the  insulation  between  coils,  there  would 
be  no  protection  if  a  tross  shbuld  occur  'outside  of  the  trans 
former.  On  the  other  hand,  if  tfh^  '  secondary  circtiit  W6re  intdn- 
tionatly  grounded,  it  would  be  impossible  to  obtain  a  difference 


of  potential  between  the  house  wiring  and  the  ground  greater 
than  the  lamp  voltage. 


SPARKS. 

The  Western  General  Electric  Company,  Limited,  was  incor- 
porated at  Regiiia,  N.  W.  T.,  on  September  ist  last. 

The  London  Street  Railway  Company,  London,  Ont.,  have 
commenced  the  erection  of  new  barns  which  will  cost  about 
$t  2,000.     McBride  &  Farncombe  prepared  the  plans. 

The  Council  of  Westmount,  Que.,  have  passed  a  resolution 
authorizing  the  submission  of  a  by-law  to  the  ratepayers  to  raise 
$225,000  for  the  installation  of  a  combined  garbage  plant  and 
electric  light  station. 

The  second  annual  field  day  of  the  employees  of  the  Canadian 
General  Electric  Company  at  Peterboro  was  held  on  September 
17th.  An  interesting  programme  had  been  arranged  and  the 
events  were  keenly  contested.  One  of  the  features  was  a  five 
mile  race  between  Messrs.  Burns  and  Payne,  which  was  won  by 
the  former. 

Mr.  John  Gait,  C.E.  &  M.E.,  of  Toronto,  has  reported  that 
waterworks  and  electric  light  systems  for  the  town  of  Indian 
Head,  N.W.T.,  would  cost  about  $87,000.  The  E.  S.  Harrison 
Company,  of  Winnipeg,  have  submitted  a  proposition  to  establish 
an  electric  plant  at  that  place,  and  sentiment  seems  to  be  in 
favor  of  accepting  their  offer. 

Mr.  W.  H.  Noble,  of  the  Department  of  Marine  and  Fisheries, 
Ottawa,  has  just  installed  on  a  lighthouse  now  being  constructed 
on  Lennard  Island,  on  the  west  coast  of  Vancouver  Island,  what 
is  claimed  to  be  the  most  powerful  light  in  Canada.  ■  It  will  give 
a  beam  of  light  having  a  candle  power  of  750,000,  and  under 
favorable  weather  conditions  can  be  seen  a  distance  of  twenty- 
five  miles.  With  the  exception  of  the  electric  light  formerly  in 
operation  on  the  Sibert  statue  on  Bedloe's  Island,  New  York 
harbor,  the  new  Lennard  Island  light  will  be  the  most  powerful 
in  America. 

The  Master  Painters'  and  Decorators'  Association  of  St.  John, 
N.  B.,  have  written  the  St.  John  S;reel  Railway  Company  and 
the  New  Brunswick  Telephone  Company  regarding  the  Incon- 
venient way  in  which  some  of  the  wires  of  these  companies  are 
placed  on  buildings,  making  it  costly  to  property  owners  and 
master  painters  as  well  as  a  source  of  danger  to  workmen  in  the 
building  trades.  In  some  cases  the  wires  are  run  from  poles  to 
buildings  part  way  up,  thus  interfering  with  the  hoisting  of 
scaffolds,  signs,  etc.,  whereas  it  is  claimed  that  these  wires 
could  be  run  to  the  top  of  the  building  and  then  brought  down 
to  any  desired  place.  The  city  council  will  be  requested  to  look 
into  the  matter. 

At  the  semi-annual  meeting  of  the  New  England  Cotton  Manu- 
facturers'  Association,  held  at  Brelton  Woods,  N.  H.,  Septem- 
ber 21  and  22,  the  following  were  among  the  papers  read  : 
"Electricity  in  Textile  Mills,"  by  Charles  Robbins,  of  New  York; 
"Electric  Measurements  of  Power  Required  in  Cotton  Manufac- 
ture," by  Edward  W.  Thomas,  of  Columbia,  N.  C.  ;  "Test  of  a 
400  K.W.  Parsons  Turbine,"  by  George  I.  Rockwood,  Worcester, 
Mass.  ;  "Automatic  Feed  Water  Regulators  and  Low  Water 
Alarms  for  Boilers"  by  John  Oldfield,  of  Boston,  Mass.  Mr. 
Robbins  stated  that  there  are  now  in  operation  in  textile  mills 
electric  motors  aggregating  in  capacity  140,000  h.  p.  It  will 
therefore  be  seen  that  in  view  of  the  comparatively  recent  in- 
troduction of  the  electric  motor  in  this  industry,  it  is  making 
rapid  strides  as  a  means  of  power  transmission. 

Owing  to  the  adoption  of  electricity  throughout  the  entire 
works  of  the  Canadian  Pacific  Railway  ai  Fort  William,  Ont., 
the  operation  of  elevator  A  has  been  entirely  changed.  Foreman 
Morrison  has  recently  been  busily  engaged  testing  the  new 
machinery  and  perfecting  the  alignment  of  the  shafting.  The 
nine  receiving  legs  of  the  elevator  are  divided  into  three  units, 
each  controlled  by  separate  motors,  which  arrangement  also 
prevails  on  the  shipping  side,  while  independent  motors  operate 
the  winch  and  dust  collecting  apparatus.  There  is  required  for 
the  operation  of  this  elevator  900  horse  power,  or  675  kilowatts. 
As  the  present  capacity  of  the  C.P.R.  power  house  is  only  1,000 
kilowatts,  steps  art  being  taken  to  install  two  new  generators, 
one  ot  1,000  k.  w.  for  power,  and  one  of  400  k.  w.  for  lighting. 
Power  will  be  required  for  the  machine  shops  and  round  house 
and  to  Operate  elevators  .A,  E,  and  B,  the  latter  elevator  being 
now  near  completion.  It  is  understood  that  turbine  engines  Will 
be  installed. 
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TELEGRAPH  VERSUS  TELEPHONE. 

It  is  quite  apparent  that  the  telephone  is  invading 
the  field  of  the  telegraph,  and  the  question  is  being 
asked  "Is  the  Telegraph  Doomed"?  Figures  for 
the  telegraph  service  show  that  in  1903  nearly  365,- 
000,000  messages  were  sent  in  all  countries,  an  aver- 
age of  about  a  million  messages  a  day.  Great  Britain 
is  credited  with  the  sending  of  92,471,000  messages, 
and  the  United  States  comes  second  with  91,391,000 
messages.  In  1902,  for  which  the  telephones  statistics 
are  available,  the  number  of  messages  transmitted  in 
the  United  States  alone  was  more  than  5,000,000,000. 

Some  particulars  of  the  growth  of  the  telephone  in 
England  is  found  in  the  fiftieth  annual  report  of  the 
Postmaster-General.  The  total  number  of  trunk  line 
conversations  during  the  year  was  13,467,975,  the  cor- 
responding figures  for  the  preceding  year  being  li,- 
574,229,  the  increase  for  the  year  being  16.3  per  cent. 
The  gross  revenue  from  this  service  was  $1,627,625, 
an  increase  of  18.4  per  cent,  over  the  preceeding  year. 
The  total  length  of  trunk  circuits  in  use  at  the  end  of 
March,  1904,  was  51,004  miles,  containing  102,800 
miles  of  wire. 

The  report  makes  note  of  the  intercommunicating 
system  established  in  London  last  year,  in  which  a 
switchboard  of  a  similar  character  to  a  multiple  tele- 
phone switchboard  is  used  for  directly  connecting  to- 
gether the  various  offices  in  the  London  area.  This 
cuts  out  a  re-transmission  at  the  central  office  and 
much  improves  the  London  telegraph  service.  Between 
3,000  and  4,000  telegrams  pass  daily  between  the 
offices  connected  in  this  manner.  This  figure  is  of 
interest  when  it  is  considered  that  the  daily  telephone 
traffic  of  London  must  be  about  120  times  as  much. 


SHORT-CIRCUITS. 

A  new  telephone  syste.n  is  being  installed  at  Rossland,  B.  C. 

The  Nova  Scotia  Telephone  Company  are  building  a  brick  and 
stone  exchange  at  New  Glasgow,  N.  S. 

Messrs.  D.  V.  Mott  and  A.  J.  Mott  have  been  granted  a  fran- 
chise to  install  a  telephone  system  at  Fernie,  B.  C. 

The  Grand  Trunk  Railway  have  constructed  a  telephone  line 
between  Palmerston,  Owen  Sound  and  Wiarton,  which  is  also 
used  for  telegraphing. 

The  invitation  extended  to  telephone  companies  by  the  City  of 
Toronto  to  tender  for  the  privilege  of  installing  a  telephone  sys- 
tem did  not  produce  great  results,  as  only  one  tender  was  re- 
ceived. 

The  Bell  Telephone  Company  are  completing  a  large  addition 
to  their  main  offices  at  the  corner  of  St.  John  and  Notre  Dame 
streets,  Montreal.  The  switchboard  to  be  mstalled  will  have  a 
capacity  for  10,000  subscribers. 

The  Western  Telephone  Company  have  built  a  power  house  at 
Red  Deer,  N.  W.  T.,  with  the  object  of  furnishing  electric  light 
and  telephone  systems  for  that  place.  They  may  also  furnish 
the  power  for  operating  the  waterworks  system. 

A  Danish  electrical  engineer  has  mvented  an  attachment  for 
the  telephone  by  which  messages  received  during  the  absence  of 
the  subscriber  from  his  office  can  be  recorded  and  reproduced  at 
desire.    The  new  instrument  is  called  the  telegraphone. 

Toronto  City  Council,  by  a  vote  of  nine  to  four,  adopted  the 
report  of  a  special  committee  favoring  a  municipal  telephone 
system  and  decided  to  submit  to  the  ratepayers  at  the  January 
election  a  by-law  to  raise  $40,000  for  the  installation  of  such  a 
system. 


It  is  said  that  Signor  Marconi  is  expected  at  Glace  Bay,  N.S., 
shortly,  for  the  purpose  of  testing  some  new  appliances  now 
being  installed  to  increase  the  power  of  the  station.  He  will 
probably  make  an  attempt  to  effect  communication  between 
Table  Head  and  the  station  in  Italy. 

The  Pacific  Wireless  Telegraph  Company  have  opened  for 
business  at  Victoria,  B.C.  Their  station  is  at  the  Driard  Hotel. 
The  aerial  mast  is  some  150  feet  high  and  is  rigged  out  in 
modern  style.  The  company  have  stations  at  several  points  on 
the  Pacific  coast  and  expect  to  install  a  station  at  Seattle,  Wash., 
in  the  near  future. 

The  Bell  Telephone  Company  have  completed  the  construc- 
tion of  a  long  distance  line  from  Morris  to  Emerson,  Man.  It  is 
proposed  to  construct  also  a  service  for  farmers  extending  to 
Ridgeville,  about  ten  miles  east  of  Emerson,  and  to  connect 
with  the  American  Telephone  Company  at  Pembina  and  St. 
X'incent. 

The  Ontario  Independent  Telephone  Company,  Limited,  has 
been  incorporated  by  the  Ontario  Government,  to  construct  and 
operate  telephone  systems  in  municipalities.  The  company  is 
capitalized  at  $100,000  and  has  its  headquarters  at  Windsor, 
Ont.  Messrs.  C.  W.  Taylor  and  J.  R.  Brooks,  of  Detroit,  are 
among  the  promoters. 

The  contract  was  let  on  October  sth  for  the  erection  of  a  new 
Marconi  wireless  telegraph  station  near  Port  Morien,  about  four 
miles  from  Glace  Bay,  N.S.  The  contract  calls  for  the  dismantling 
of  the  present  towers  at  Table  Head  and  the  erection  of  a  new 
one  of  the  same  height,  215  feet,  and  the  removal  of  the  operat- 
ing room  and  power  house  to  the  new  location.  The  station  is 
to  be  completed  by  the  first  of  the  year. 

The  largest  station  for  wireless  telegraphy  yet  erected  has  just 
been  completed  at  Pisa,  Italy.  The  buildings  are  entirely  of 
stone.  The  station  is  called  Coltano.  It  is  designed  to  estab- 
lish wireless  telegraphic  communication  from  there  with  Great 
Britain,  Holland,  the  United  States  and  Canada,  as  also  with 
vessels  in  the  Mediterranean,  the  Baltic  Sea,  the  Red  Sea  and 
the  Atlantic  and  Indian  oceans.  Lately  two  Marconi  stations 
have  also  been  completed  on  the  coast  of  Montenegro,  and  are 
now  in  working  order. 

When  the  first  electric  telegraph  was  established,  according  to 
the  British  postmaster  general,  the  speed  of  transmission  was 
from  four  to  five  words  a  minute  on  the  five-needle  instruments. 
In  1849  the  average  rate  for  a  number  of  newspaper  messages 
was  seventeen  words  a  minute.  The  present  pace  of  the  electric 
telegraph  between  London  and  Dublin,  where  the  Wheatstone 
automatic  instrument  is  employed,  reaches  500  words  a  minute  ; 
and  thus  what  was  regarded  as  miraculous  sixty  years  ago  has 
been  multiplied  a  hunderedfold  in  one-half  century. 

The  annual  general  meeting  of  the  shareholders  of  the  Great 
North-Western  Telegraph  Company  was  held  in  Toronto  on 
September  27th,  when  the  following  directors  and  officials  were 
re-elected  :  President,  H.  P.  Dwight  ;  vice-president,  Adam 
Brown  ;  2nd  vice-president  and  general  manager,  L.  McMichael; 
directors,  James  Hedley,  W.  C.  Matthews,  H.  N.  Baird,  Tor- 
onto ;  Hon.  William  McDougall,  Ottawa  ;  Col.  R.  C.  Clowry, 
J.  B.  Van  Every,  New  York;  secretary-treasurer,  George  D. 
Perry  ;  auditor,  A.  C.  McConnell. 

The  members  of  the  City  Council  of  Brantford  are  still  unde- 
cided as  to  the  wisdom  of  establishing  a  municipal  telephone  sys- 
tem. The  by-law  recently  passed  for  ttiat  purpose  has  been 
withdrawn  and  the  question  left  open  till  October  17th.  In  the 
meantime  offers  will  be  received  from  independent  companies. 
The  Stark  Telephone  &  Power  Company,  of  Toronto,  have 
offered  to  supply  business  telephones  for  $25  per  year,  residence 
telephones  for  $12,  and  ten  telephones  for  city  use  free,  and  to 
pay  $700  annually  for  the  franchise. 

The  Canadian  Pacific  Railway  Company  have  been  experi- 
menting for  some  time  with  a  train  telephone.  Each  baggage 
car  and  each  van  is  equipped  with  a  telephone,  a  long  wire  and 
a  pole  with  a  hook,  which  is  simply  hooked  on  to  the  telegraph 
wire  at  any  point  and  the  dispatcher's  office  at  Montreal  can  be 
communicated  with  instantly  without  interfering  with  the  wire 
being  used  in  telegraphing.  The  great  advantage  will  be  that 
in  case  of  trouble  the  train  men  can  communicate  with  the  dis- 
patcher and  he  can  not  only  protect  but  send  assistance  promptf)- 
to  the  train  in  trouble.  One  division  of  the  company's  line  will 
be  equipped  at  the  outset,  when,  if  found  satisfactory,  the  equip- 
ment of  additional  sections  may  follow. 
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COST  OF  ORILLIA'S  POWER  PLANT. 

The  Orillia  Times  gives  a  detailed  statement  of  the 
cost  of  the  power  plant  constructed  by  that  town,  pre- 
ceded by  the  following-  summary  :  "  C.  E.  Grant,  the 
town  treasurer,  has  prepared  a  statement  ot  expendi- 
tures in  connection  with  the  power  plant  since  its  in- 
ceeption  in  1898  up  to  the  present  time,  a  total  of 
$122,956.04  up  to  December  31  last,  and  $36,605.05 
since  that  date.  A  noteworthy  fact  is  that  $22,677.07 
has  been  expended  this  year  in  new  machinery  for  the 
permanent  enlargement  of  the  plant,  giving  double  the 
horse  power  what  the  town  had  before  the  dam 
went  out.  It  will  be  seen  that  the  amount  spent  and 
liabilities  incurred  in  an  endeavor  to  repair  the  break 
in  the  dam  is  $9,496.73.  This  is  not  all  loss,  as  a 
good  deal  of  the  material,  such  as  lumber,  etc.,  can  be 
utilized  in  the  construction  of  the  new  dam,  and  there 
is  a  balance  of  over  $13,000  towards  the  expenditures 
of  $25,000,  the  cost  ot  the  contract. 

To  the  total  figures  here  given  may  be  added  the 
amount  of  the  Patriarche  award,  say  $38,000,  $28,000 
for  construction  of  the  timber  dam  now  being  built, 
and  say  $10,000  for  repairs  to  the  permanent  dam, 
and  the  whole  sum  will  show  the  town's  investment 
for  the  development  of  eighteen  hundred  horse  power, 
with  an  auxiliary  steam  plant  of  450  h.  p.,  electric 
pump,  etc.,  a  sum  in  round  figures  of  $255,000.  This 
investment,  it  is  presumed,  will  net  the  town  a  profit 
of  $10,000  yearly." 


TRADE  NOTES.. 

The  Syracuse  Smelting-  Works,  of  Montreal,  advise  that  they 
are  always  open  to  purchase  lead  or  copper  concentrates. 

The  Rossendale  Belting  Company,  Limited,  ot  Manchester, 
Eng..  have  been  granted  a  license  to  carry  on  business  in 
Ontario  as  manufacturers  of  and  dealers  in  belting.mill  supplies, 
etc. 

The  D,^ty  Engine  Works  Company,  Limited,  has  been  incor- 
porated at  Goderich,  Ont.,  with  a  capital  of  $40,000,  to  manu- 
facture engines,  boilers,  etc.  The  directors  include  Messrs.  F. 
W.  Doty  and  C.  W.  Doty. 

The  Northern  Aluminum  Company, of  Shawinigan  Falls,  Que., 
have  secured  from  the  Department  of  Railways  and  Canals, 
Ottawa,  a  contract  to  supply  the  conductors  for  the  electric 
transmission  and  distribution  circuits  of  the  Welland  Canal. 

The  Simplex  Coal  Saver,  Limited,  has  been  incorporated,  with 
head  office  in  Toronto,  to  manufacture  and  deal  in  fuel  savers, 
smoke  consumers,  and  engineers'  supplies.  The  directors  of  the 
company  are  Messrs.  P.  H.  Patriarche,  F.  B.  Allan  and  William 
Eacrett. 

Incorporation  has  been  granted  to  the  Crown  Oil  Company, 
Limited,  of  London,  Ont.,  to  carry  on  the  operations  of  a  mining, 
milling,  reduction  and  development  company.  The  share  capital 
IS  $300,000,  and  the  promoters  include  Messrs.  D.  S.  Robb  and 
B.  G.  Baker. 

The  Goldie  &  McCuUoch  Company  have  just  furnished  the 
Winnipeg  Street  Railway  Company  with  a  compound  engine  of 
the  heavy  duty  type,  the  fly  wheel  of  which  weighs  109,940 
pounds.  This  type  of  engine  has  been  specially  designed  to 
meet  the  requirements  of  modem  central  station  practice. 

Foxcrofl  &  Duncan,  Queen's  Road,  Dalston,  London,  N.  E., 
England,  manufacturers  of  a  general  line  of  measuring  instru- 
ments, switch  and  distributing  boards,  main  switches  and  fuses, 
carbons,  globes,  etc.,  propose  to  establish  an  agency  in  Canada 
and  invite  correspondence  from  firms  desirous  of  handling  their 
goods  ill  this  market. 

Messrs.  W.  T.  Glover  &  Company,  of  Manchester,  Eng., 
advise  us  that  they  have  just  been  awarded  a  contract  amount- 
ing to  over  $500,000  for  electric  light  and  power  cables  for  the 
municipality  of  Johannesburg,  South  Africa.  The  contract  in- 
cludes the  supplying  and  laying  of  Diatrene  paper  insulated  lead 


covered  cables,  Diatrene  paper  leadless  cables,  and  vulcanized 
rubber  cables,  the  high  tension  mains  being  for  3,000  volts 
working  pressure.  The  cables,  together  with  joint  boxes  and 
accessories,  will  be  manufactured  at  their  Traflford  Park  Works, 
Manchester. 

The  Canadian  Westinghouse  Company,  Limited,  of  Hamilton, 
Ont.,  have  opened  offices  in  Winnipeg,  Man.  The  offices  are 
located  in  the  Union  Bank  Building.  The  representative  in 
charge  of  the  district  covered  by  this  office  is  Mr.  W.  E. 
Skinner,  who  was  formerly  associated  with  the  Westinghouse 
Electric  &  Manufacturing  Company,  of  Pittsburg,  Pa. 

Some  time  ago  we  mentioned  that  experiments  were  being 
made  regarding  the  production  of  ingot  copper  and  bronze  by 
the  Syracuse  Smelting  Works,  of  Montreal.  Since  that  time  we 
understand  the  work  has  s.teadily  proceeded  and  that  recently  a 
company  has  been  incorporated  to  prosecute  this  industry  en- 
tirely. It  is  to  be  called  the  Montreal  Copper  Company,  Limited, 
and  will  be  devoted  to  the  production  of  ingot  copper,  phosphor 
copper,  and  phosphor  bronze  ingots.  It  is  interesting  to  note 
that  this  is  the  first  company  of  its  kind  in  Canada,  all  copper 
mined  in  Canada  and  smelted  into  "Math"  being  usually  sent  to 
the  United  States  to  be  refined.  The  company  at  the  present 
time  have  a  capacity  of  eight  tons  per  day,  which  has  proved 
quite  inadequate  for  the  demand.  The  object  of  the  recent  cor- 
poration is  to  provide  the  necessary  capital  for  materially  in- 
creasing the  capacity.  The  officers  are  :  Mr.  H.  Sapery,  presi- 
dent; Mr.  L.  Sapery,  manager  ;  Mr.  Fritz  Bornholdz,  secretary- 
treasurer.  The  company  was  incorporated  with  a  capital  of 
$150,000,  but  it  is  intended  to  increase  it  to  $250,000. 


SPARKS. 

The  Ontario  Traction  Company  expect  to  commence  work 
very  shortly  on  their  electric  road  from  Windsor  to  Tecumseh, 
Ont. 

The  electric  light  plant  at  North  Bay,  Ont.,  has  been  pur- 
chased by  a  syndicate  represented  by  Mr.  A.  F.  Leggatt,  presi- 
dent of  the  North  Bay  Gas  Company. 

The  Shawinigan  Water  and  Power  Company  have  notified  the 
Montreal  Light,  Heat  and  Power  Company  that  they  will  be 
prepared  on  December  i  next  to  deliver  10,000  additional  horse 
power  at  Montreal. 

An  engine  operating  as  a  steam  engine  with  a  mixture  of 
alcohol  and  water,  previously  evaporated  under  pressure,  and 
exhausting  a  combustible  in  the  shape  of  the  alcohol,  which 
burned  can  be  utilized  to  make  more  steam,  was  suggested 
at  a  recent  meeting  of  the  German  Physical  Society  by  Mr. 
Friedenthal,  who  exhibited  a  working  model. 

The  attorney  general  at  Quebec  has  instituted  an  action 
against  the  Montreal  Light,  Heat  and  Power  Company  and  the 
Montreal  and  St.  Lawrence  Light,  Heat  and  Power  Company 
for  $20,000  damages  for  the  destruction  of  the  Yule  bridge  over 
the  Richel'eu  river  during  the  break-up  of  the  ice  on  April  fiist 
last.  The  Yule  bridge  is  a  toll  bridge  across  the  Richelieu  river 
between  the  counties  of  Chambly  and  Richelieu,  and  during  the 
floods  last  spring  both  it  and  the  V^ermont  Central  liailway 
bridge  were  carried  away  by  the  ice.  The  provincial  authorities 
claim  that  the  damage  was  caused  by  the  power  dams  of  the 
defendant  companies  situate  about  800  feet  above  the  Yule 
bridge,  which  so  raised  the  level  of  the  water  as  to  precipitate 
the  ice  against  the  abutments  of  the  bridge. 

It  is  understood  that  the  Huronian  Company,  which  has  been 
organized  by  interests  identical  to  those  of  the  International 
Nickel  Company,  New  York,  intend  installing  a  large  plant  at 
Turbine,  Ont.,  for  the  purpose  of  generating  power  for  trans- 
mission to  the  Canadian  Copper  Co.'s  smelters  at  Copptr  Cliff,  30 
miles  distant.  The  initial  capacity  of  the  plant  will  be  6,000  h.p. 
The  contract  for  the  generators  has  been  awarded  to  the 
Crocker-Wheeler  Company,  and  calls  for  two  2,000  k.w.  400 
r.p.m.  alternaiing  current  generators  of  the  type  manufactured  by 
the  Swiss  electrical  engineering  firm  of  Brown,  Boverie  &  Cie. 
of  Baden.  The  Crocker-Wheeler  Company  have  secured  tfie 
American  rights  for  the  Swiss  company's  alternating-current 
machinery.  The  contract  for  turbines  has  not  yet  been  awarded. 
The  plant  will  be  installed  under  the  supervision  of  Messrs.  Ross 
&  Holgate,  consulting  engineers,  Montreal.  The  Canadian 
Copper  Company,  it  is  slated,  will  install  a  number  of  large 
motors. 
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REMOVAL  NOTICE. 
On  the  first  of  November,  1904,  the  Winnipeg  office  of 
this  Journal  will  be  removed  to  Rooms  720  and  721  of  the 
new  Union  Bank  Building.  This  building,  which  is  just 
nearing  completion,  is  thoroughly  fireproof  and  in  con- 
struction and  equipment  is  the  equal  of  any  on  the  conti- 
nent. 

A  standing  invitation  is  given  readers  and  friends  of 
the  Journal  to  call  when  in  Winnipeg.  Any  possible  infor- 
mation or  assistance  will  be  gladly  furnished  them. 


SPARKS. 

The  dissolution  is  announced  of  Coliyer  &  Brock,  electrical 
contractors,  Montreal. 

Mr.  Boyce,  of  Portage  la  Prairie,  is  negotiating-  for  the  estab- 
lishment of  an  electric  light  plant  at  Carberry,  Man. 

The  ratepayers  of  Streetsville,  Ont.,  last  month  defeated  a  by- 
law to  provide  $3,000  for  the  installation  of  an  electric  light 
plant. 

Mr.  George  .\lexander  purposes  installing  an  electric  plant  at 
Kaslo,  B.C.,  that  municipality  having  granted  him  exemption 
from  taxation  for  seven  years. 

The  power  house  of  the  Grand  Valley  Railway  Company  at 
Blue  Lake,  Ont.,  is  practically  completed,  and  from  it  power  will 
be  obtained  to  operate  the  Grand  Valley  electric  railway. 

.4  new  electric  light  station  for  the  Intercolonial  Railway  sys- 
tem at  Halifax,  N.S.,  will  be  put  in  operation  within  a  month. 
It  is  located  east  of  the  passenger  station.  The  plant  is  intended 
10  light  the  terminal  sheds,  wharves  and  yard,  the  local  freight 
shed,  North  street  passenger  station  and  Richmond  wharves, 
offices,  round-house  and  machine  shops. 


The  Mexican  Light  &  Power  Company,  which  is  controlled  by 
Toronto  and  Montreal  capitalists,  have  secured  a  contract  from 
the  Federal  Government  of  Mexico  for  the  entire  lighting  of  the 
city  of  Mexico  and  suburbs  till  19 17,  also  for  the  lighting  of  the 
post  offices  and  Government  building  in  that  city.  The  contracts 
were  arranged  by  Mr.  C.  H.  Cahan,  of  Halifax,  attorney  for  the 
company. 

The  Electric  Development  and  Securities  Company,  incorpor- 
ated under  the  laws  of  the  State  of  New  York,  has  been  granted 
a  license  to  conduct  business  in  Ontario,  under  the  name  of  the 
International  Electric  Securities  Company.  Authority  is  given 
to  develop  power  and  to  carry  on  a  general  contracting  business. 
Mr.  F.  K.  Foster,  of  Toronto,  has  been  appointed  attorney  for 
the  company. 

The  British  Columbia  Electric  Railway  Company  will  next 
spring  commence  the  erection  of  a  large  office  building  and  ter- 
minal station  at  the  corner  of  Carrall  and  Hastings  streets,  Van- 
couver. It  will  be  three  stories  and  of  the  most  substantial  con- 
struction. Provision  will  be  made  for  handling  freight  with  all 
possible  dispatch  and  a  new  arrangement  of  tracks  and  switches 
will  afford  greater  convenience  for  passenger  traffic.  The  com- 
pany also  propose  to  extend  the  gas  plant,  which  they  recently 
acquired. 

The  Victoria  Power  Company,  Limited,  of  Victoria,  B.C., 
have  submitted  the  plans  of  their  proposed  scheme  to  the 
Government.  The  company  propose  to  take  7,000  miner's  inches 
of  water  from  Shawinigan  lake,  Vancouver  Island,  and  5,000 
miner's  inches  from  the  Koksilah  river,  to  be  conveyed  by  pipes 
to  a  power  house  on  Mill  Bay,  where  an  electric  plant  is  to  be 
installed.  The  power  will  be  utilized  to  supply  chiefly  the  Brit- 
ish Columbia  Electric  Railway  Company,  but  it  is  also  proposed 
to  furn  sh  power  to  Victoria,  Esquimait,  Oak  Bay,  and  adjacent 
points  for  manufacturing  and  industrial  purposes. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  carried  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dispatch  and  at  a  reasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  GO. 

774  Craig  Street,  MONTREAL,  P.Q. 

have  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  dynamos  in  stock,  which  they  loan  while  repairs  are  being  made.  The 
fctory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  shortest  possible  time.  Telephone  Main  3149. 

The  RICHMONDT  CONDUIT  &  MFG.  GO.,  Limited 

Sole  Manufacturers  of 

RiGlimondt  Electro-Galvanized  and  Navallte 
Gonduil  Tubing  and  lubinfls 

For  Absolute  Safety  in  Interior  Wiring. 


GlarKson  School  of  TBchnoloou  '^''"'iio'iS?  n'^'y'""™' 

Courses  leading-  to  degrees  of  Bachelor  of  Science  in  Chemic 
al.  Civil,  Eectrical  and  Mechanical  Eng-ineering,  comprising 
four  years  of  thorough  training  and  resident  college  work  in 
theory  and  practise  of  eng^ineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.  Healthful  climate.  Tuition  and  living  ex 
penses  moderate. 

WM.  S.  ALDRICH,  Director 
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Factory  and  Office  :   15,  17  and  ig  Jarvis  St.,  Toronto,  Canada 
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NEW  TELEPHONE  DIRECTORY 
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I 


The  Bell  Telephone  Co,  ot  Canada,  linilteil 

will  issue  a  new 

Subscriber's  Directory 

for  the 

District  of  Toronto 

About  the  15th  of  October,  1904. 

Orders  for  new  connections,  changes  of  firm  names 
or  addresses  should  be  sent  in  before  the  ist  of  October 
to  insure  their  appearance  in  this  book. 

K.  J.  DUNSTAN, 

Local  Manager. 

Toronto,  Sept.  15th,  1904. 


i 

i 

I 

I 


flniGrican  Circular 

Loom  GouiDanu's 


FLtXiBLE  CONDUIT 


DEQISTEReD 

MONTREAL  ELECTRIC  COMPANY.  AGENTS. 


The  ORIGINAL  and  only  GENUINE  "Circular  Loom."  Has  been  in  the  market  for  twelve  years,  and  handled  by  us  for 
over  nine  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


Montreal  Electric  CompOLny, 


354  St.  JaLtnes 
Street, 


Montreal 


Instant  shipment  made. 


Larg'e  stock  of  all  sizes  always  on  hand. 


October,  1904 


THE  CANADIAN  ELECTRICAL  NEWS 


ix. 


PUBLICATIONS. 

The  McGraw  Publishing  Company,  114  Liberty  Street,  New 
York,  have  just  published  "Maxwell's  Theory  and  Wireless 
Telegraphy."  Part  one  comprises  "  Maxwell's  Theory  and 
Hertzian  Oscillations,"  by  H.  Poincare,  translated  by  Frederick 
K.  Vreeland,  who  is  the  author  of  part  two,  aevoted  to  the  prin- 
ciples of  wireless  telegraphy.  The  book  is  so  written  that  the 
reader  is  enabled  to  obtain  a  practical  understanding  of  the 
essentials  of  wireless  telegraphy,  mathematics  and  abstruse  rea- 
soning being  purposely  avoided.     Retail  price,  $2. 

An  attractive  and  instructive  hand-book  has  been  issued  by 
the  Montreal  Reception  Committee  appointed  to  receive  the  dele- 
gates to  the  International  Electrical  Congress  at  St.  Louis,  on 
their  visit  t  j  Montreal.  The  book  is  tilled  "  The  Montreal  Elec- 
trical Hand-Book.  "  It  is  replete  with  information  concerning 
the  electrical  works  of  the  districts  round,  and  contains  numer- 
ous illustrations.  The  price  charged  is  $1.00  per  volume,  of 
which  there  are  but  a  limited  supply.  It  can  be  obtained  by  re- 
mitting direct  to  Mr.  W.  A.  Duff,  Canadian  Wesiinghouse  Com- 
pany, Limited,  Montreal,  Que. 


The  Ciiy  Council  of  St.  John,  N.B.,  have  decided  to  purchase 
the  Carleton  electric  light  plant.  It  is  probable  that  the  city 
will  build  a  new  station  and  make  improvements  to  the 
plant. 


SPARKS. 

The  Department  of  Railways  and  Canals,  Ottawa,  recently 
invited  tenders  for  electric  lighting  of  the  Carillon  and  Gren- 
ville  canals. 

Mr.  J.  A.  M.  Aikins,  K.  C,  representing  the  Keewatin  Power 
Company,  and  Mr.  Phippen,  K.  C,  representing  the  Hudson's 
Bay  Company,  recently  appeared  before  Judge  Chappie  at  Rat 
Portage,  Ont.,  in  the  matter  of  appointing  another  arbitrator  to 
settle  the  dispute  between  the  town  and  the  above  mentioned 
parties  as  to  who  shall  utilize  the  water  power  at  Rat  Portage. 
The  Hudson's  Bay  Company  claim  the  land  on  the  north  side 
and  the  Keewatin  Power  Company  that  on  the  south  side  of  the 
falls,  while  the  town  claims  the  right  to  the  power. 

The  Stave  Lake  Power  Company  recently  decided  to  issue  de- 
benture bonds  to  the  amount  of  $900,000  for  the  purpose  of  se- 
curing funds  with  which  to  develop  the  company's  power  at  the 
Stave  River  falls,  below  Stave  Lake,  B.C.  It  is  reported  that 
Eastern  capitalists  have  agreed  to  take  the  bonds.  It  is  the  in- 
tention of  the  company  to  proceed  with  the  development  work  as 
soon  as  possible,  probably  this  fall.  The  power  may  be  utilized 
for  the  operation  of  trains  of  the  V.  W.  &  Y.  Railway  and  the 
Great  Northern  branch  line  from  Cloverdale  to  Port  Guichon,  on 
the  Eraser  liver,  and  to  supply  light  and  power  in  Vancouver 
and  New  Westminster.  Stave  Lake  Falls  are  about  thirty-six 
miles  from  Vancouver  and  it  is  estimated  that  thev  are  capable 
of  producing  25,000  horse  power. 


Mr.  C.  Hetherington,  of  Gait,  Ont.,  has 
invented  a  rotary  compound  engine  and 
is  said  to  be  now  making  arrangements 
for  its  manufacture  in  Canada. 

The  ratepayer."  of  Seaforth,  Ont.,  last 
month  voted  in  favor  of  issuing  debentures 
to  the  amount  of  $19,300  for  the  purpose 
of  purchasing  the  existing  light  plant. 

The  Toronto  &  Niagara  Power  Com- 
pany have  placed  an  order  for  four  tur- 
bines for  their  power  house  at  Niagara 
Falls,  Ont.,  with  the  I.  P.  Morris  Com- 
pany, of  Philadelphia,  Pa.  Each  of  these 
turbines  will  be  of  10,000  horse  power 
capacity.  The  company  last  month 
awarded  the  contracts  for  the  erection  of 
their  distributing  station  on  Davenport 
road,  just  outside  the  limits  of  Toronto. 

WE  HAVE  FOR  SALE  THE 
FOLLOWING  MACHINERY 

And  will  receive  tenders  for  same  up  to  OCTO- 
BEK  15th,  subject  to  previous  sale  : — 

1  i8"x42"  Wheelock  Engine. 

1  72"x2o'  l,eonard  Boiler. 

I  165  H.  P.  Babcock  &  Wilcox. 

I  600  H.  P   Moffatt  Heater. 

I  Northey  Duplex  Steam  Pump,  6"x6"  and 
4"x6". 

I  (loldie  &  McCuUoch  Double  Plunger  Belt- 
driven  Pump. 

I  Vertical  Engine,  6"x7",  high  speed  automa- 
tic cut-out. 

I  Horizontal  Engine,  8"xio",  high-speed  auto- 
matic cut-out,  new  50'  of  4"  shafting. 
8  Floor  Stands. 
8  Bearings. 

I  26"  Clutch,  Goldie  S:  McCulloch. 

1  20"  Clutch. 

2  4o"xi2"  Iron  Pulley-. 
4  6"x6o"  Iron  Pulleys. 

I  39"X24"  Iron  Pulleys. 
I  48"xa4"  Iron  Pulleys. 

ELECTRICAL  MACHINERY 

I  100  K.  W.  Edison  Bi-po!ar  Direct  Current 
Railway  Generator. 
I  spare  Armature  for  same. 

I  50-light  3  amp.  New  York  Ball  Arc  Dynamo. 

1  50-light  4  amp.  New  York  Ball  Arc  Dynamo. 
50  3  amp.  Enclosed  Arc  I<amps. 

50  4  do   do.  • 

2  Ball  Arc  Regulators. 

I  75  K.  W.  Royal  Induction  Alternator. 
I  3  K.  W  Exciter. 

I  50x60  2"  Marble  Panel  Switchboard,  with  3 
Weston  instruments,  station  transformer  and 
rheostat  complete. 

TRANSFORMERS 

7  20  light. 
10  30  do 
15  40  do. 
I  250  do. 
I  350  do. 
I  450  do. 

About  300'  ("  and  H"  stc.un  pipe. 
THE  BERIIN  LIGHT  COMMISSIONERS, 

C.  K.  HAGKDORN,  Chairman. 


WZ                 ^  T 

Sa.-ye  1-3  tiie  K-uej. 

nao%c\3  lilLll 

i  rLterna-tiona.! 

B..iltr  Uoiiipouud  isrBuaruntced,to  remiivB  Hie  Sold,  "•.ule 

una  prevcul  new  fri.m  furmiiig,    Onr  Uok  about  keei.iuB 
lH>iler«    clean    U   free   for  ll.c   askiiiij.    We    aU..  give 

Kelley  ■»    Grease    Proot   Ei.giu<.ro>,m    lu-trucl-r    I..  ..tl 
et.Kiii«cr,  ,  writv,for  iufonnnli.m. 

DOiicrt/ican 

International  Boiler  Compound  Co. 

47  M.^KKKT  .STUKKT,  i.'Uli  A<iO 

-RED 


Address 


HART  &  CO. 


103   Morvedr\ock  Bid 
CHICAGO 


General  Agent 
in  Canada  for 
Whitney  Elec- 
tric I  nstru- 
nent  Co. 


SHE  FSB  ROOKIE,  QUE. 


TELEPHONES 


We  manuf  icture  TELEPHONES  for  all  kinds  of  service; 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

(IS  illustrate!  is  a  handsome  instrument,  perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
luiies,  and  has  many  other  points  of  advantage. 

Fully  guaianteed  and  sold  on  merit. 

Sen  I  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 

p.  O.  Box  448     -      HALIFAX,  N.  S. 
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SPARKS. 

The  Board  of  Trade  of  Gait,  Ont.,  have  passed  a  resolution  in 
•avor  of  installini;-  an  elecliic  fire  alarm  system  in  that  town. 

The  Peterboro  Radial  Railway  Company  inaugurated  a  street 
car  service  in  Pcterboro.  Onl.,  on  Auijust  2C){h.  The  road  has 
been  practically  rebuilt  and  one  and  one-half  miles  of  additional 
track  constructed. 

The  electric  railway  from  London  to  St.  Thomas,  Ont.,  is  now 
almost  completed  and  the  power  house  will  be  erected  at  once. 
Judifing  from  present  appearances  the  road  will  be  in  operation 
in  the  early  part  of  1905. 

The  new  electric  power  plant  for  the  Intercolonial  Railway 
at  Moncton,  N.  B.,  is  almost  completed.  The  building-  is 
CKi  by  47  feet  and  is  divided  into  two  rooms,  the  boiler  house 


and  the  generator  room.  The  plant  includes  two  105  k.w.  direct 
connected  three-phase  alternators,  marble  switchboards,  etc. 

Messrs.  Marchand  &  Company,  electrical  contractors,  of 
Ottawa,  are  said  to  have  acquired  an  interest  in  a  water  power 
at  Bryson,  Que.,  and  to  have  in  contemplation  a  scheme  to  supply 
light  and  power  to  Bryson  and  the  adjacent  villages. 

The  new  store  and  workshops  of  the  Hinton  Electric  Company 
at  Victoria,  B.C.,  were  formally  opened  on  August  22nd  last. 
The  building  runs  from  Government  to  Broad  streets,  is  110x22 
feet  with  basement,  the  show-room  being  on  the  ground  floor  and 
the  workshop  over-head.  Some  400  lights  of  all  shades  were 
burning  brightly,  and  the  visitors  concluded  that  a  more  com- 
plete and  up-to-date  electric  supply  house  was  not  to  be  found  in 
Canada. 


SPECIFY 


TRADE 


MARK 


INJECTORS 


THE.  GRE.ATE.ST 

responsibility  resting  upon  our  manu- 
facturers and  power  users  in  Canada  is 
that  in  connection  with  their  Steam 
Plants.  The  Boiler  Room  is  the  place 
where  precaution  is  taken. 
The  largest  Steam  Users  regard  the 
assistance  of  a  responsible  Company  a 
necessity  in  order  to  provide  protection 
and  to  insure  a  safe  and  economical 
maintenance  of  their   Steam  Plants. 

The  Canadian  Casualty 
<5  Boiler  Insurance  Co. 

22  Adelaide  Street  £..  TORONTO 

are  specialists  in  Boiler  Inspection, 
Consulting  Engineers.  We  can  save 
you  money.   Write  us. 

TELEPHONE  MAIN  «091 

A.  G.  C.  DINNICK,  Managing  Director 


ZINC  &  ANALGUNED 

V  FOR 


William  St.,TORONTO.  Telephone  Majh  I72a 


Electric  He^tirvg  Irons 

AND  OTHER  DEVICES 

Highest  Etticiencu— Neatest  Design 
Best  Construction—Greatest  Durabilitu 


AMERICAN  ELECTRICAL  HEATER  CO., 


DETROIT, 
Mkh.,  U.  S.  A. 


Largest  and  Oldest  Makers  in  the  World. 


STYl^K  "A" 


Norton  D.  C. 
Volt  and  Ammeters 

"Style  A"— Brass. 
"Style  B"— Oxy  Black. 
Accurate  and  Neat. 
Prices  Competitive. 

WRITE. 
 itOti"— - — 

C.W.  BONGARD  &  CO. 

sa  Adelaide  St.  West.  JOROITO.  Oil 


FOXGROFT  &  DUNCAN 

Telegrams  :  "  Foxship,  London." 

Contrfictora  to  His    Majesty's   Government,  the  Colonial  Government 
India  Office  and  London  Cobnty  Council,  etc. 

.  .  .  MAKERvS  OF  EVERY  TYPE  OF  ...  . 

Electricacl   Meatsurirvg  Instrument 

....  AI.SO    OF  ...  . 

Main  Switchboards,  Main  Switches  and  Foses, 
Distributing  Boards,  Open  and  Enclosed 
Type  Arc  Lamps. 

Send  for  Price  List.  Discoxint  to  Trade. 

Phoenix  Works:    gUEEN'S   ROAD,    DALSTON,    LONDON,  ENCUND 
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CHASE-SHAWMUT  COMPANY 


NEWBURYPORT,  MASS. 


MANOFACTURBR 
OF  


electrical  Specialties 


WANTED 

situation  want  d  as  Superintendent  of  Electric 
I.ieht  Plant  by  a  comiJetent  man  having  best  of 
references,  19  years  in  one  employ,  at  present 
Superintendent  of  Electric  tight  &  Water 
Systems  for  a  Town,  would  prefer  some  new 
Tovn  in  the  West;  would  have  to  give  pres  nt 
employers  at  least  one  month's  notice.  Apply 
Box  loi,  Canadian  Electrical  News,  Toronto. 


MCGILL  UNIVERSITY,  MONTREAL. 

Courses  in  Civil,  Mechanical  and  Electrical 
Engineering:  Mining  Engineering  and  Metal- 
lurgy; Chemistry,  Architecture.  Also  full  courses 
in  Arts,  Law,  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

The  Registrar. 


CANADIAN  ASSOCIATION  OF  STATION- 
ARY ENGINEERS 

HEAD  OFFICE,  TORONTO 

Would  be  pleased  to  extend  their  usefulness  br 
forming  new  branches  in  any  district,  town  oy 
city  in  Canada  where  seven  or  more  members 
would  be  willing  to  join.  Object  ;  Mutual  edu- 
cation and  the  building  up  of  engineers  in  all 
branches  of  the  work.  Write  for  information. 
Address  all  communications  to 

W.  INGIvES,  Executive  Secretary, 

554  Bloor  West,  Toronto. 


FOR  SALE 


i-SO  K.W.  S.K.C.  Generator, 2000-1000  volts,8ooo 
altei^ations,  witl  25^  K.W.  Exciter  and  Station 
Apparatus  complete. 

1-5  H.P.  S.K.C.  Motor,  8000  Alts., 500  volts, vrith 
necessary  Transformer  1000-2000-500. 

1-25  K.W.  R.  E.  Co.  Bi-Polar  D.  C.  Dynamo, 
wound  for  no  volts,  with  sliding  base,  pulley, 
brushes,  etc.,  complete. 

3-11%  K.W.  N.  E.  Co.  Manchester  Type  Motor, 
wound  for  250  volts,  with  base  and  pulley  com- 
plete. 

The  above  apparatus  is  all  new  and  can  be 
seen  at  the  Hamilton  Electric  Light  &  Cataract 
Power  Go's.  Catharine  street  station,  Hamilton 
Will  be  sold  en  bloc  or  separately.  For  prices 
and  terms  address 

THE  VOLTA  ELECTRIC  STORAGE  CO., 
39  James  street  South, 

Hamilton,  Ont. 


RELIABLE      .  DURABLE 

"Shawmut"  Tested  Fuse  Wire  and  Lin hs 
"Shawmut"  Enclosed  Indicating  Fuses 
"6'hawmut"  Junction  and  Outlet  Boxes 
"Shawmut"  Flexible  Rail  Bonds 
"Shawmut"  and  "Monadnoch"  Switches 
"Chase"   Nipples   and   Flexible  Conduit 
Couplings 


EFFICIENT  ECONOMICAL 

"Boston"  Cable  Hangers 
"Cushing"  Theatie  Switchboards 
"Gushing"  Stage  Lighting  Appliances 
Switchboards  and  Panel  Boards 
Electrical  Repairing 


Liui6  Giani 
D0UDI6  TurDine 

HORIZONTAL  AND  VERTICAL. 

Made  in  44  sizes,  from  4  inches  to  60 
inches  diameter,  in  either  iron  scroll  case 
(see  cut)  or  in  flume  case. 

Complete  stock  of  turbines  on  hand  to 
insure  prompt  shipment. 

Machine  dressed  g;earing  a  specialty. 

Turbine  catalogue  or  gear  list  mailea 
on  application. 

Correspondence  solicited. 

J.  G.  WILSON  &  GO. 

Glenora.  Ont. 


SADLER  HAWORTH 

TANNKRS  ANr 
MANUFACTURES  OF 

Oak  Leather  Belting 

Try  our  "CROWN  BRAND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 
Cor.  William  and  Seigneurs  Streets,  MONTREAL  -  9  Jordan  Street,  TORONTO 


Fire  Clay  Products 

THE  GLENYARDS  FIRE  CLAY  GO. 

BONNYBRIDGE,  SCOTLAND. 

Cablegrams  :  GlervyArds,  Bonnybridge.  V  v>  Codes  xjsed,  A. B.C.  and  Glenyards. 

Manufacturers  of  all  kinds  of  Fire  Cla.y  Goods,  Ga.nister  ar\d  Silica  Goods,  for 
Iron  and  Steel  Works  a^nd  Gas  Works,  incl\iding  Boiler  Sea^ting  Blocks 
a^nd  Covers  of  a-ll  sizes.    Ground  Fire  Clay,  Ganister  a^nd  Silica  ofpiokagt* 
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The  Royal  City  Mills,  New  Westminster,  B.  C,  are  building- 
;i  new  boiler  house  in  connection  with  their  saw  and  planing- 
mill. 

Messrs.  \V.  Moore  iv:  Sons,  who  ;ire  lieveloping  a  water  power 
ne;>r  Midland,  Ont.,  expect  to  have  their  plant  completed  about 
the  isl  of  December. 

Mr.  John  O.  .Macdon;ild  has  installed  an  electric  plant  at  the 
Hankside  collieries  at  Banff,  N.W'.T.,  the  plant  being-  furnished 
by  the  Canadian  General  MIectric  Company. 

The  Ouebec  Railway,  Light  &  Power  Company,  of  Oueboc, 
held  their  annual  meeting-  last  month.    The  financial  statement 


showed  an  increase  in  net  earnings  of  $17,426.47.  Mr.  A.  Thom- 
son was  re-elected  president  and  Mr.  A.  E.  Evans  general 
manager  and  chief  engineer. 

The  International  Railway  Company  has  been  granted  a 
liq^nse  as  an  extra— provincial  company  to  carry  on  business  in 
Ontario  and  to  acquire  all  the  rights  granted  to  the  Niagara 
Falls  Park  and  River  Railway. 

A  lease  .of  the  water  power  at  Baker  Brook  has  been  granted 
by  the  New  Brunswick  Government  to  the  Baker  Brook  Manu- 
facturing Company.  This  company  was  organized  by  Donald 
Eraser  &  Sons,  of  Kredericton,  and  it  is  understood  thit  the  in- 
tention is  10  build  a  large  saw  mill  and  utilize  the  waler  power. 


Ml.  W.  Meredith,  consulting  engineer 
ol  the  X'ancouver  Power  Company,  has 
been  looking  into  the  possibility  of  operat- 
ini;  the  electric  plant  at  \"ernon,  B.  C,  by 
waler  power.  Several  available  powers 
are  being  examined. 

L'ncle  Sam  would  not  allow  his 
battleships  to  be  babbitted  with 
inferior  babbitt  metal.  New  battle- 
ship "  Nebraska"  is  lined  with 
Syracuse  Babbitt.  Always  specify 
best.     It  is  cheapest  in  lono^  run. 

Syra.c\ise  Smelting 


Montreal 


Works 

New  York 


Seattle 


ESTABLISHED  1849. 
Charles  F.  Clark,      Charles  h-  Beckwith, 


President. 


Secretary. 


BRAr>STFtEET'S 

Capital  and  Surlpus,  $1,500,000. 
Offieea  Throughout  the  Civilized 
World. 

Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City.U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infor- 
mation that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.   Its  business  maybe  defined  as  of  the  meichants, 

y  the  merchants,  for  the  merchants.  In  procuring, 
verilying  and  promulgating  information,  no  eflfort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  affecting  commercial  affairs  and  mercantile 
credit.  lu  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  judiciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  or 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 

Opfiecs  IN  Canada:    Halifax  N.S.  Hamilton,  Ont. 

London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 

Que.;  ot.  John,  N.  B.    Toronto,  Ont.  Vancouver 

B.C.;    Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto 


THOS.  SONNE,  Sr., 


ESTABLISHED 
1866 


MANUFACTURER 
OF     .     .  . 


Price  List  on  Application 


DYNAMO  COVERS,  Tents  and  Tarpaulins 
a' I  si^es,  Oil  Skin  Clothing  and  Canvas 
Cover  Ropes,  Twines,  &c. 

193  Commissioners  Street, 

MONTREAL 


21  Bleuru, 
MONTREAL. 


E.  L.  LeBRUN 
M.  de  riLLERS 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY 


MOTORS 
Bi-polar 
Multipolar 
Direct  Connected 


DYNAMOS 
Power 
Lighting 
Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON 


I  GO. 


Wauerly  Park,  NEWARK,  N.J..  U.S.A. 

New  York  Office  :  74  Cortlandt  Street. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 
London  :  Elliott  Bros.,  Century  Works,  Lewisham. 

Paris,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 

WESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  uns'irpassed  in  point 
meter — for  bridge  Work.  of  extreme  accuracy  and  lowest  consumption  of  energy. 


Samson  Turbines 

For  all  Power  Purposes 

We  guarantee  for  this  turbine  greater 
power  and  speed  and  easier  regulation 
than  can  be  obtained  from  any  other 
water  wheel  of  the  same  size  operating 
under  similiar  conditions. 

Efficiency  is  over  80%. 


The  Wm.  Hamilton  Manufacturing  Co.,  Limited. 


BraLiicK  Office :  Vacncouver,  B.  C. 


Peterborovigh,  Ont. 
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 CHAILLES  BKANDEIS  

A.  M.  Can.  Soc.  C.  E.,  A.  M.  Amer.  Inst.  E.  E. 
Mem.  Amer.  Electro-Chemical  Soc,  Etc. 

CONSULTING  ENGINEER 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Railroad 
Plants,  Specifications,  Reports,  Switchboard 
Designs,  Complete  Factory  Installations,  Elec- 
tric Equipment  of  Mines  and  Electro-Chemical 
Plants. 

I,ong  Distance  Telephone  Main  3256. 
Cable  Address  :  Brandeis-Montreal. 

W.  U.  Code,  Univ-Edition. 
61-6:,  Guardian  Building  MONTRE.AL 


The  Electrical 
Supervision  Society 
K.  L.  AITKEN,  CHIEF  ENGINEER 

SUPERVISING  and  COHSDLTING 

164  Bay  Street      -      TORONTO,  ONT. 

I/jng  Distance  Phone  Main  226S 

JNO.  S.  FIELDING,  C.  E. 


20  KIaz  Street  East 


TORONTO 


WALLACE  C.  JOHNSON 

M^Ti.  Am.  Soc.  C.E.     Mem.  Am.  Soc.  M.E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

1724  Notre  Dame  Street,  MONTREAL,  P.  Q  , 

and  NI.AGARA  FALLS,  N.Y. 


Edward  B.  Merrill 

Electrical  &  Mechanical 

Engineer 
16  Kino  St.  W.  Toronto 


Roderick  «J.  Pa.K>ke 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  E.E. 

CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  Lighting  Systems. 
Long  Distance  Power  Transmissions. 
Reports— Tests— Valuating. 

59-53  Janes  Building   -   TORONTO,  CAN. 

Cable  Address  "Rodparke"  (W.  U.  Code.)„i:i1 
Long  Distance  Telephones — Office  and  Residence 

ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.    Electric  Railways,  Lighting 
and   Power  Systems. 
Arbitrations,    Reports,  Etc., 

ST.  FRANCOIS  X^VIBR  ST.     -  MONTREAL 

T.  T.  SIMPSON 

A.  M.  Amer.  Inst.  E.  E., 

Cons\iltii\g  Engineer 

Long  Distance  Phone  Ottawa  i.vS8. 

Design  and  Construction  of  Lighting, 
and  Power  Plants  of  every  desc  iption 
Long  Distance  Power  Transnii.ssion.  Re- 
ports, Estimates,   Tests,  .Specifications. 

OTTAWA,  DESGHENES. 

55  Sparks  St  QUE 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa 

tion  and  public  works. 
The    recognized   medium   for  auvertise- 
ments  !or  Tenders. 


ALTERNATING  CURRENT  MOTORS 

Made  by  BROWN,  BOVERI  &  CO.,  Baden,  Switzerland 

Excellent  Design,  Slow  Speed,  Very  Low  Prices, 

Prompt  Delivery  from  Canadian  Stock 

CflMFBELU  it  mm  ■   KlMStor,  Ont. 

THOMAS' 

HIGH   GRADE  PORGELAIN  FOR  ELEGTRIGAL  PURPOSES 

IN'CLUDING 

HIGH  VOLTAGE  INSULATORS  (Zace) 

Special  Designs,  Insulator  Cleats  and  Tubes. 

The  R.  THOMAS  &  SONS  CO. 


Main  Office: 
East  Liverpool,  Ohio 


East  Liverpool,  Ohio 


Factories 


Sales  office: 
39-41  cortlandt  street,  new  york 

Lisbon,  Ohio 


RECENTLY  PUBLISHED 


THE  Gf\Nf\Dlf\N 
OF  STEf\M  f=\ND 


'Hf\ND-BOOK 
BLEGTRIGITY 


BY  WILLIAM  THOIVIPSON 

170  Pages.  Illustrated  In  Strong  Cloth  Binding 

J  HE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
the  foundation  principles  of  Mathematics,  a  knowledg'e  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineerintj. 
In  the  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  the'^e  subjects,  and  is  i  quipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 


tent. 


FRiCE  50  CTT:isra?s 


TII6  6.  H.  Morlimer  FublisHinQ  Gompany,  of  Toronto,  Limited 


TORONTO, 

Send  for  Table  of  Contents 


CANAD \ 


ALUMINUM 

ELECTRICAL  CONDUCTORS 


FOR 


RAILWAY  FEEDERS  and 
TRANSMISSION  LINES.. 
INGOTS,    SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  witli  full  information  on  application. 

NORTHERN  ALUMINUM  CO. 

PITTSBURGH.  PA. 


ENGINEERS  who  follow  the 
constant  development  in  Cir- 
cuit Breaker  practice  will 
remember  that  there  is  not  on  the 
market  to-day  a  single  important 
type  ot  Circuit  Breaker  which  did 
not  originate  with  the  Cutter  Co. 
U'e  are  specialists  in  this  line  and 
would  be  glad  to  give  information 
and  quote  prices. 


THE  CUTTER  CO. 

Philadelphia,  U.  S.  A. 

Circuit  Hreaker  Engineers  and 
So'e  Agents  for 

KEYSTONE  MEASURING 
INSTRUMENTS 


1 
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SPARKS. 

The  J.  A.  Craijf  Lubricant  Company,  Limited,  has  been  incor- 
porated, with  head  office  in  Toronto,  to  manufacture  and  deal  in 
products  of  petroleum, including'  lubricatingf  and  illuminating-  oils, 
petroleum  points,  boiler  compounds,  etc.  The  directors  of 
the  company  are  Messrs.  J.  M.  Sinclair,  J.  A.  Craig,  A.  M.  Sin- 
clair, A.  \'.  Boggs,  and  K.  IC.  Saunders. 

The  Suburban  Tramway  &  Power  Company,  which  was  in- 


corporated at  the  last  session  of  the  Quebec  Legislature,  has 
been  organized,  with  the  following  directors  :  President,  Hon.  L. 
J.  Korget  ;  vice-president,  K.  W.  Blackwell  ;  secretary,  P.  Du- 
bec  ;  general  manager,  W.  G.  Ross.  It  is  stated  that  the  prin- 
cipal line  which  will  be  constructed  will  be  the  one  to  serve  the 
Longue  Point  district,  which  the  Montreal  Park  &  Island 
Railway  Company  have  been  enjoined  from  construct- 
ing. 


LIMITED 


METALLIC  SEAMLESS  TUBE  CO., 

BIRMINGHAM         -         -  ENGLAND 

 Manufacturers  of  the  

''Metallic''  Steel  Conduit  System  for  Interior  Wiring 


V      "r"      V      ^LSO      ^»      V  V 


Cold  Drawn  Seamless  Steel  Tubes,  for  Boilers,  Cycles,  etc.,  etc. 

Diploma  and  MpM  Awarded  "World's  Fair"  Chicago,  1893. 


THE  1905  EDITION 

S5ANDARD  WIRING 

FOR  EUECTmC  lilGNT  AIND  POWER 
ADOPTED 

By  the  Fire  Underwriters  of  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover.  Pocket  Size,  Retail  Price         -  -  $1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 


Internal  Furnace  Saves  Ten  Per  Gent. 


An  externally  fired  boiler  wastes  fuel  because  of  the 
radiation  of  heat  from  the  outside  of  the  brickwork  and 
the  leakage  of  cold  air  above  the  fire,  which  causes 
a  double  loss  by  heati.ig  the  excess  of  air  and  by  pro- 
ducing imperfect  combustion. 

In  a  Robb-Mumford  internally  fired  boiler  the  heat 
is  transmitted  directly  to  the  water,  and  air  cannot 
get  into  the  furnace  except  through  the  regular  drafts. 
This  makes  a  saving  of  at  least  ten  per  cent. 


Robb   Engineering    Co.,  Limited 


AMHERST,  N,S. 


^irvT-rc  rWM.  McKA.Y,  320  Ossington  Avenue,  Toronto  ;  WATSON  JACK  &  COMPANY,  Bell  Telephone 
AGENTS    I  Bldg.,  Montreal  ;  j.  F.  PORTER,  355  Carlton  Street,  Winnipeg. 
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^THE  OTIS^ 

TUBULAR  FEED  WATER  HEATER 


Oil  Separator  and  Purifier 


is  not  an  experiment  but  a  tried  and  tested 
appliance  tliat  the  makers  are  not  afraid  to 


I 
11 


IXHADSThNLET  EXHAUST  ]  OUTLET 


GUARANTEE 

To  heat  the  feed  water  to  the  boiHn^  point 
(210  or  212  degrees)  with  the  exhaust  steam 
without  causing  any  back  pressure,  also  to  ex- 
tract the  oil  from  the  exhaust,  so  that  the  ex- 
haust steam  after  being  passed  through  the 
heater  can  be  used  for  heating  purposes,  and 
the  water  of  condensation  fof  •  the  heating  sys- 
tem be  returned  to  the  boiler  without  the  addi- 
tional expense  of  an  eliminator. 


We  are  so  sure  of  the  OTIS  that  we 
agree  to  pay  all  cost  of  a  trial — freight,  cartage, 
piping,  etc.,  if  it  fails  to  do  all  we  claim  for  it. 

Catalogue  and  Prices  at  Your  Service. 


The  Stewart  Heater  Go 


300  Ea-st  DelevoLn  Ave., 


i 
1 
I 

1 
i 
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SPARKS. 

The  Xanaimo  Klectric  Lis'it  Company,  of  Nanaimo,  H.C., 
expect  to  have  their  new  power  house  completed  at  an  early 
date.  It  will  be  50x40  feet,  of  brick  on  stone  foundations.  The 
water  power  of  the  Millstone  river  will  be  utilized. 


The  Hritish  Columbia  Electric  Railway  Company  are  consider- 
ing the  construction  of  a  mile  and  a  half  of  tramway  line  running 
from  Esquimau  road  to  the  Gorge  bridge,  where  it  is  proposed 
to  establish  a  park.  If  carried  out  the  line  will  be  in  operation 
by  next  spring. 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 

SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

TIIDMCD  DDnC    134  upper  Thames  st., 

lUllllIltl   DnUO.j       LONDON,  ENG. 


Mnsiiet  rKorftiiiRS,  Slat)."!,  li.-irs 
ill  the  Ko\i>;li  ntul  Madiined. 


MILD  STEEL  CASTINGS  FOR  MAGNETS 

MAGNET  STEEL  FOR  PERMI\NENT  MAGNETS 

Sole  ReDresenratives  tor  Canada  '■ 


Telegraphic  Address,  'Sheetiron',  IvONdon. 
l,iet>er's  Code  used. 


K'^TABLISHED  1870. 


BRIGHT  CHAKCOAL  IRON  RODS 

Peacock  Brothers,  Canada  Lite  Buildings,  Montreal. 


Plain  and  Slotted 
Discs. 


= Electrical  Novelties= 

AR.E  YOU  INTER.ESTED? 

If  SO,  send  for  our  No.  20  Novelty  Catalogue  just  issued. 
Mailed  to  any  address  on  receipt  of  post  card. 
We  want  bright  agents  in  every  place.    Big  commissions. 
Write  to-day. 

U/?e  S^yer  Electric  Compa.i:Yy 

10,  12  and  14  BEAVER  HALL  HILL,  MONTREAL. 


THE  McEWEN  '"™^''ff,? 


AUTOMATIC 


In  Single  and  Compound  Units. 


WATER06IS.  BRANTFORD,  CANADA 
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Westinghouse 

Turbine  Generator  Units 


Westinghoiise-Parsons  2,500  H,  P.  Steam  Turbine  Generating  Unit.Unstalled. 


Some  of  their  Advantages 

Designed  for  all  commercial  voltages 
Large  output  for  space  occupied 
Great  overload  capacity 
Ease  of  parallel  operation 


Canadian  Westinghouse  Co.,  Limited 

GeneroLl  Offices  and  Works,  Hatmilton,  OntaLrio 

For  PaLFticxiIars  Address  Nearest  Office 
Lawlor  BIdg.,  King  aLivd  Yonge  Streets,  Liverpool  S,  London  S,  Globe  BIdg 

Toronto  Hamilton  Montreal 

152  Hatstings  Street  922-923  Union  Bank  Bulding         154  GraLnville  Street 

Vancouver  Winnipeg  HsLlifatx 
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1  Ness,  M^Eat-e^^  Bate 

Til   Tvif  mrCt  t 


TELEPHONES  P^^^  EL 


'^O^S  m  T.W.NESS  & 


Tor  the 


MildE  Microphane. 

The  best  TRAN5MMTER 
ir,  the  Wariri 

QUEBEC  'aCE?,:~  . 
rorire 

.£a5^o^  Dynamos 
&  Movers. 


SwltGli-5oar(ls  and  flnnunclaiors 


f 


FIRE  ALARM  APPARATUS  and  j  /v 

TELEGRAPH  INSTRUMENTS  xeieph 


'Nessphones,'  Montreal 

732  DoFchestep  St. 
MONTRBflL 

tone  Main  iioo. 


Electrical  Supplies  of  all  kinds. 


Montreal 


MANGANESE  t^l't^l 

FItior  Spar,  Withcfitc, 
Granulated  Battery  Sal 

Ammoniac  are^lered^by 

OTTO  MINNER  &  CO., 

Arnstadt,  Germany. 


 Bought  and  Sold  

LARGE  STOCK  ALWAYS  ON  HAND 

The  delay  and  expense  incidental  to  buying-  in  the  Cedar  Districts  can  be 
avoided  by  sending  your  Inspector  to  Hamilton  for  Assorted  Car  Loads. 

Cor.  Main  and  Catherine  Streets.  «^  WOODMAN  BROTHERS 

Telephone  i294-  HAMILTON,  ONT, 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


THE  ELECTRICAL  CONSTRICTION 


Company  of  Canada,  Limited. 

3i-40  Dundas  Street,  London,  Can.— Phone  1103. 
Perfection 
Type 


DYNAMOS 


MOTOR.S 


Multipolar 

Bipolar,  Direct 
Connected  or  Belted. 
High  efficiency.    Designed  for  any  required  speed  or  voyage' 
We  contract  for  complete  installations, 
"l.^iir--'  •vx^f'hinfii  nf  any  make. 


TENDERS  WANTED 


A  Veekly  Journal  ol  advance  informa- 
tion and  public  works. 

The  recognized  medium  for  advertise- 
ments for   '  Tenders. 


iCANADFAN  CONTRACT  REGORD^ 

TORONTO.        -  ? 


CANADIAN 


Electrical  News 

AND  OnQINEERINQ  JOURNAL 


FOURTEENTH  YEAR. 
No.  II. 


TORONTO,  MONTREAL  AND  WINNIPEG,  NOVEMBER,  1904 


PRICE  10  CENTS 
$1.00  Per  Year. 


THE  DIRECT  CURRENT 


THE 


OF 


UNITED 
ELECTRIC 

....GO. 

flre  in  everu  Respect  fll 

Ventilated  and  thorougfhly  laminated 
Armature  and  magnet  cores.  Built  by 
day  labor,  tested  to  highest  standards, 
absolutely  guaranteed,  YOU  CAN  NOT 
LOSE  IF  YOU  BUY  AT 

134  King  St.W.,TORONTO 


ANNUNCIATORS,  BELLS 

AND  HOUSE  SUPPLIES 


BATTERIES 

Liquid  and  Dry  Cells 
Edison  Primary  Cells 
Leclanche  and  Leclede  Cells 
Medical  Batteries 


BELLS 


Electro  Mechanical  Gongs 
Combination  Bells  and  Buzzers 
Iron  Box  and  Wood  Box  Bells 
Watch  Case  Buzzers 


We  handle  a  large  variety  of  House  Goods  and  Supplies,  all 
of  which  are  listed  and  illustrated  in  Section  1  of  our  Supply 
Catalogue,  now  ready  for  distribution.  Discounts  and 
fvirther  informaLtion  on  aLpplica^tion. 

GanadiaD  General  Electric  Go.,  Limited 

Head  Office :  TORONTO,  ONT. 

District  Offices  :     MONTREAL     HALIFAX       OTTAWA       WINNIPEG       CALC,.\R\       VANCOUX'KR  ROSSLAND 
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Thi  FIRSTBRQOK  BOX  CO.,  Limited 

King  St.  East,      -  TORONTO 

MANl'rACTl'RKKS  OF 

TOPPINS, 

SIDE-BUOCKS 

AND  CROSS-ARM© 


WKITK  FOR  PARTICULARS. 


F.  N.  Phillips,  President. 


Geo.  H.  Olnkv  and,  SecretsiryTreasurer. 


F.  Pi 


MONTRB,f=\b       ■  TORONTO 


AND  iniiD  mm  mi 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


TRftDE.  WITtt  ENGLAND 


Every  Canadian  who  wishes  to  trade 
successfully  with  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  166  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 


Long  Distance  Telephone  Main  4118 

Voltsc  Electric 
R.epair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Reconstructed 

86  Adelaide  Street  West, 
TORONTO 

D.  McGregor  JOHNSTON,  Proprietor. 


Rubber.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory :    American  Electrical  Works,  Providence,  R.  L 
New  York  Store :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


DYNAMOS  \  MOTORS 

New  or  Second  -  Hand,  For  Sale 

Especially  equipped  for  repairs  to  Electrical  Apparatus  of  all  kinds. 

ELECTR.IC  REPAIR  &  CONTRACTING  CO. 

617  (SL  619  Lagauchetiere  Street    -  MONTREAL 


JumD  Soarii 

Goils  and  PIuqs 

Manufactured  byj 

THE  DOW  eery. 


of  Braintrce 


118  ST.  JAMES  STREET 


Canadian  Agents 


MONTREAL 


I  THE  MAN 

WITH  INFLUENCE 


I 


I 
P 


Gets  his  bias  from  his 
tried  and  trusted  trade  yji 
newspaper.  | 

HARDWARE  AND  METAL  ^ 

is  the  best  medium  in  Canada  j|| 
for  many  firms  in  the  Building  pi 
Trades.  jl 

THE  MacLEAN  PUBLISHING  CO.,  t 
LIMITED  g 

Montreal  Winnipeg  Toronto  fit 

 nl 


Lord  Kelvin's  Partem  "^Tn?t™ts 

Sole  Makers-KELYIN  &  JAMES  WHITE  LTDI^^^c^r^^ll^t^^'' 
Lord  Kelvin's  Electrostatic  Voltmeters 

(  Stand  double  the  minimum  voltage. 
Take  no  current, 
And  have 

No  temperature  error  ; 
Dead-beat  action. 
Are  unaffected  by  stray  fields. 
Right  at  all  times  on 
D  irect  or  alternating  circuits. 


Are  the 
only 

Reliable 


6"  Vertical  Sub 
Type. 

Ranges — 20  to  200,000  Volts. 


STUART-HOWLAND  COMPANY 


MANUFACTURERS  OF- 


The  Most  Symmetrical  and  Substantial  Line  of 


Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 
Also  Dealers  in  Everything  Electrical.    Largest  and  Most  Complete  Line  in  the  East. 

BOSTON 


CftrkaLdlaLti  Branch  : 
52  Adela^ide  St.  W..  TORONTO 


261-287  Devonshire 
4-5  Withrop  Sq. 
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McCormick 
TvirbiiAes 


4,000  H.  P.,  72  ft.  head,  arranged  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Five 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inches  for  their  plant  at  Mechanicsville,  N.  Y. 


S.  /Worgan  Smith  Company,YorK,pa.,as.ft. 

176  FEDERAL  STREET,  BOSTON,  MASS. 

Write  for  catalocjue  it  conlenipialinQ  purcliase  ol  Turbines^ 


WIRES  AND  CABLE 

Telephone,  Telegraph  and  Electric  Power  Purposes. 


THE  WIRE  AND  GABLE  COMPANY, 


r 


1 


RHODES 
MOTORS 


Having  equipped  our  factory  with  further  Plant  and 
Machinery  and  being  now  in  a  position  to  supply  double 
our  previous  output,  we  beg  to  inform  Electrical 
Power  Users  that  we  are  prepared  to  supply  our  ma- 
chines at  considerably  reduced  prices,  NOT  PANIC 
PRICES,  but  at  figures  which  will  enable  us  to  com- 
pete with  any  other  manufacturer  in  the  United  King- 
dom. We  are  solely  enabled  to  do  this  through  econom- 
ical organization  and  efficient  works  management,  and 
can  supply  the  same  high  standard  machine  as  hither- 
to in  spite  of  such  reduction,  with  our  usual  PROMPT 
DELIVERY. 

FOR  QUOTATIONS  AND  l'ARTK  l'LAR.S  APPLY 


RHODES  ELECTRICAL  MFC.  CO.,  LIMITED 

70  &  71  BISHOPSCATE  STREET  WITHIN,  LONDON,  E.  G. 


Tel:  Address  RHODlyUH,  I^ONDON. 
Telephone  9130  L,oudoii  Wall. 


Tel  :  Address  RIIODIQUH,  BRADHORD. 
Telephone  1451,  Bradford. 


Works  Bradford. 


Glasgow  Address,  35  and  70  McAlpine  Street. 
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The  Otuiwa  \  Hull  Power  \  Manufacturing  Company,  Hull, 
One.,  are  rearranging-  llieir  distributing  system  and  will  distri- 
bute all  power  at  10,000  volts,  three  phase,  60  cycles,  instead  of 
two  phase,  2,200  volts.  This  company  sells  power  "  wholesale  ' 
only.  Kight  1,100  k.w.  10,000  volt  transformers  are  being  in- 
stalled, together  with  the  necessary  switch-boards,  bus-bars, 
eto.  The  plans  were  prepared  by  and  work  is  being  done  under 
ihe  supervision  of  Mr.  K.  S.  Kelsch,  consulting  engineer,  Mon- 
treal. 


The  Corporation  of  Edmonton,  Alberta,  N.W.T.,  through 
their  consulting  engineer,  Mr.  R.  S.  Kelsch,  Montreal,  have  pur- 
chased and  installed  one  700  horse  power  Robb  cross  compound 
condensing  engine,  two  300  horse  power  Babcock  &  Wilcox 
boilers, one  450  k.w.  Bullock  Company  revolving  field  direct  con- 
nected 2,300  volt, 60  cycle  generator,one  225  k.w.  Bullock  Com- 
pany, revolving  field  direct  connected  2,300  v.  60  cycle  genera- 
tor, and  two  22  k.w.  direct  connected  exciters,  driven  by  Robb 
engines,  also  switch-boards,  etc.  This  new  plant  will  be  started 
about  November  i5lh. 


I  STEAM  ENGINES 


i 


The  long  record  in  engine  building  of  The   Goldie    &  McCulloch  Co.,  Limited, 

Gait,    has   gained   for   their   WHEELOCK   and   IDEAL    Steam    Engines    the  5 

great   popularity   they    now   enjoy   among   engineers    and    steam    plant  owners  \ 

*  and  operators.    Their  Catalogue  will  tell  you  more  about  them.    Send  for  one.  '  ► 

The  Goldie  &  McCulloch  Co.,  Limited,  ] 

We  Make 


\VHEEL0C:K  engines,  CORLISS  ENGINE,  IDEAL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS, 
OATMEAL  MILL  M;!CHINERY,  FLOUR  MILL  MACHINERY,  WOLF  GVRATORS,  WOOD-WORKING  MACHINERY,  SHINGLE 
MACHINERY,  HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING, 
COUPLINGS,  FRICTION    CLUTCH    COUPLINGS,  FRICTION    CLUTCH    PULLEYS,    SAFES,    VAULTS  AND   VAULT  DOORS. 


Street  Fixtures 


We  manufacture  a  complete  line 
and  would  be  pleased  to  quote  on 
your  requirements. 


SWITCHBOARDS  and  PANELS 


THE  R.  E.  T.  PRINGLE  CO.,  LIMITED 


Ma.nufaLcturers  and  Dealers  in 


Electricatl  Apparatus  arvd  Svipplies 
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The  ratepayers  ot  Glace  Bay,  N.S.,  have  decided  to  expend 
the  sum  of  $25,000  for  extending  the  electric  light  plant. 

The  capital  stock  of  the  St.  Catharines  &  Niagara  Power  & 
Fuel  Company,  Limited,  has  been  increased  from  $40,000  to 
$100,000. 

Mr.  J.  A.  Dunn,  of  Halifax,  N.  S.,  has  the  contract  for  wiring 
the  Mount  St.  Vincent  Academy  building,  which  will  be  lighted 
by  about  1,000  incandescent  lamps. 

The  Governor-in-Council  has  been  asked  to  approve  of  an 
issue  of  $15,000  of  debentures  by  the  town  of  Niagara  Falls, 
Ont.,  for  the  purpose  of  extending  the  electric  light  plant. 

The  application  to  quash  a  by-law  of  the  town  of  Berlin,  Ont., 
to  raise  $10,000  as  a  bonus  to  the  Berlin,  VVellesley  &  Lake 
Huron  Railway,  was  dismissed  by  Mr.  Justice  Anglin  at  Osgoode 
Hall,  Toronto. 

The  Hinton  Electric  Company,  of  Vancouver,  B.C.,  are  instal- 


ling an  electric  light  plant  in  the  shingle  mill  of  the  Ladysmith 
Lumber  Company  at  Ladysmith,  B.C.  It  is  expected  that  the 
latter  corporation  will  also  adopt  the  electric  liglit  at  an  early 
date. 

Mr.  John  Gait,  C.E.,  recently  returned  to  Toronto  after  a  visit 
to  Regina,  N.W.T.,  where  he  is  installing  electric  light,  water- 
works and  sewerage  systems.  The  old  electric  plant  will  probably 
be  retained  as  an  auxiliary.  The  new  plant  is  modern  in  every 
respect  and  is  intended  to  furnish  the  necessary  power  for  some 
years  to  come. 

Mr.  R.  S.  Kelsch,  consulting  engineer,  Montreal,  was  selected 
as  arbitrator  to  adjust  the  differences  between  the  Canadian 
Electric  Light  Company  and  the  Levis  County  Railway  Com- 
pany, consisting  of  the  interpretation  of  an  existing  power  con- 
tract, four  suits  and  one  damage  claim  for  $10,000,  and  to  draw 
new  contract  for  power  for  the  Railway  Company.  The  com- 
panies signed  a  bond  of  $5,000  to  abide  by  the  decision  of  the 
arbitration.  An  award  bas  been  made  and  the  companies  have 
complied  with  the  same. 


(Jnited  States  Steel  Products  Export  Go.  I 

Battery  Park  Building,  NEW  YORK  I 

Rails  and  Special  Work  for  electrical  Railways  I 

COPPER.  RAIL  BONDS  J 

With  Hollow  or  Solid  Terminals — Applied  With  Steel  Drift  Pin  or  Screw  Compressor.  I 

RUBBER  ANB  PAPER  INSULATEB  WIRES  AND  GABLES  I 

WRITE   FOR  OUR  CATALOGUE  H 


E  DSr  T  E  D 

Eighteen  Inch  WORTHINGTON  VOLUTE  PUMP 

Designed  for  direct  connection  to  a  steam  engine  and  used  for  supplying  water 
to  elevated  jet  condensers  in  the  Power  House  of  the  Manhattan  Elevated 
Railway  Co.,  New  York  City. 

Capacity,  10,000  gallons  per  minute  against  25  feet  head. 

Worthington  Turbine  Pumps  a.re  R.eliable,  Durable,  EfftcJervl  and  Exceedingly  Simple 


ThC'  John  McDougall  Caledonian  Iron  Works  Co.,  Limited,  Montreal,  Que. 

BUILDERS  FOR  CANADA 
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MOONLIGHT  SCHEDULE  FOR  DECEMBER. 
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The  electric  light  plant  at  Moncton,  N.B.,  owned  by  the  cor- 
poration, is  inadequate  to  meet  the  demands  made  upon  it,  and 
it  is  likely  that  next  spring  its  capacity  will  be  increased  by  the 
addition  of  a  new  generator,  engine  and  boiler. 


The  Most  Progressive 
and  Up-to-Date  Line 
in  Existence. 


Let  us  send  you  our  New  BuUetlas, 
Coveriag  our  Complete  Line. 


SWITCHES 

AND  OTHER  ELECTRICAL  SPECIALTIES 


TRUMBULL  ELECTRICAL  MFG.  CO. 

Main  Office  and  Factory  -  PLAINVILLE,  CONN. 

Complete  stock  carried  at  our  New  York  Office,  136  Liberty  St. 


OCX50000000000000000000000000000000000000000000000000000000000000000000000000000000 

o  o 

o  - 


Our  Name  on  ecn  Incandescent 
La>.mp  Means  that  the  Best  is 
Embodied  in  that  La^mp  ^  vc 


St.  Catharines,  Ont. 


5000  O00000O0000OOOOO0000O0000OO00OOOO0OO0OOOOCX>O0OOOCX5OOOOOOOOCX^ 
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Pittsburgh  Transformers 


Prompt  Shipment  from  Pittsburgh. 

We  wish  to  state  in  the  plainest  possible 
words  that  you  can  get  Pittsburgh  tranform- 
ers  promptly.  Orders  are  shipped  the  day 
we  receive  them — forty-eight  hours  later  the 
goods  have  crossed  the  border  at  Buffalo  and 
are  on  the  home  stretch. 

Nearly  all  manufacturing  companies  that 
we  know  about  take  forty-eight  hours  to 
send  an  order  from  one  clerk  to  another 
one,  let  alone  making  shipment 

We  have  regular  customers  in  British 
Columbia  and  in  Nova  Scotia,  which  are 
about  the  limits  so  far  as  the  geography  book 
is  concerned.  Now  these  men  do  not  like 
delay  any  more  than  you  do,  and  it  stands  to 
reason  that  they  buy  their  transformers  in 
Pittsburgh  not  only  because  they  like  the 
transformers,  but  also  because  they  receive 
them  when  they  want  them. 

Pittsburgh  Transformer  Company. 

Pittsburgh,  Pa. 
Pittsburgh.  November,  1904, 


vi. 


THE  CAINADIAIN  ELECTRICAL  INEWS 


November,  1904 


CLASSIFICD  INDEX  OF  ADVERTISER'S. 


ALTERNATORS. 

Allis-Chalmers-Kiillock   vii 

Canadian  General  Klectric  Co   I 

Klecttical  Construciion  Co.  of  London. .  .  1\' 

Ptingle  Co..  R.  E.  T   ij 

United  Electric  Co.,  Limited  1,IV 

BABBITT  METAL. 

Can.ada  Metal  Co  

Syracuse  Smoltini;   Woiks   xi' 

BOILER  INSURANCE. 

Canadian  C.\,-.ii.ili\  Innlcr  Insurance  Co.  ix 

BOILER  COMPOUND 

International  Boiler  ComiMund  Co   ix 

BOOKS  AND  MAGAZINES. 

Canadian  Hardware  &  Metal  Merchant.  II 

Commercial  Intelligence   II 

Standard  Wiring   xiv 

BELTING. 

Mcl-aren  Belting  Co.,  J.  C   IV 

Sadler  &  Ilaworth   xi 

BOILERS. 

Goldie  &  McCulloch  Co   ii 

Hamilton  Mfg.  Co.,  Wm   xii 

Robb  Engineering  Co   xiv 

COMMERCIAL  AGENCIES. 

Bradstre-etV   xii 

CROSS-ARMS,  SIDE-BLOCKS,  AND 
BRACKET-ARMS. 

Kirsbrook  Box  Co   II 

Stuart-Howland  Co   Il 

CASTINGS. 

Northern  Aluminum  Co   xiii 

Turner  Bros   xvi 

CEDAR  POLES 

Woodman  Bros   IV 

CONDUCTORS. 

Northern  Aluminum  Co   xiii 

CONDUIT  TUBING 

Collyer  &  Brock   vii 

Metallic  Seamless  Tube  Co   xiv 

Montreal  Electric  Co     x 

Richmondt  Conduit  Co   x 

DYNAMOS  AND  MOTORS. 

Allis-Chalmers-Bullock  I  vii 

Canadian  General  Electric  Co   I 

Campbell  &  Renton   xiii 

Collyer  &  Brock   viii 

Electrical  Construction  Co.  of  London. . .  IV 

Pringle  Co.,  R.  E.T   ii 

Starr,  Son  &  Co.   John   ix 

United  Electric  Co  I,  IV 

DYNAMO  COVERS. 

Montreal  Tent,  Awning  Tarpaulin   Co.  xii 

Sonne,  Thos  

ENGINEERS  AND  CONTRACTORS. 

Brandeis,  Charles   xiii 

Collyer  &  Brock   viii 

Electrical  Supervision  Society   xiii 

F"ielding,  John  S   xiii 

Fogarty  Bros   II 

Johnson,  Wallace  C   xii 

Merrill,  E.B   xiii 

O'Leary&Co.,  W.J   xiii 

Parke,  R.  J   xii 


Ross  &  llolgate   xiii 

Simpson,  T.  T    xiii 

Starr,  Son  &  Co.,  John   xiii 

ENGINES  (STEAM). 

Allis-Chalmers-HuUock   vii 

Goldie  &  McCulloch  Co   ii 

Waterous  Co   xvi 

Kobl)  Engineering  Co   xiv 

ENGINES  (GAS  AND  GASOLINE). 

Goldie  &  McCulloch  Co   ii 

Thornbury  Gasoline  Engine  &  Foundry  Co.  ix 
Hamilton  Mfg.  Co.,  Wm  xi; 

ELECTRICAL  SUPPLIES. 

Bongard  &  Co.,  C.  W   vi 

Canada  Metal  Co   ix 

Cutter  Manufacturing  Co    xiii 

Collyer  &  Brock    viii 

Dawson  &  Co.,  J.  A   viii. 

Electrical  Engineering  &  Supply  Co   xii 

Forman,  John   viii 

Kelvin  &  James  White,  Ltd   II 

Munderloh  &  Co   IV 

Ness,  McLaren  &  Bate   IV 

Pringle  Co.,  The  R.  E.  T   ii 

Packard  Electric  Co   jv 

Thomas  &  Sons,  R   xiii 

Trumbull  Electrical  Manufacturing  Co. .  iv 

U.  S.  Steel  Products  Export  Co   iii 

ELECTRICAL  INSTRUMENTS. 

The  Cutter  Co   xiii 

Foxcroft  &  Duncan  

Kelvin  &  James  White,  Limited    II 

Norton  Electrical  Instrument  Co   ix 

Shedrick,  C.  E     ix 

Weston  Electrical  Instrument  Co  

FEED  WATER  HEATERS. 

Stewart  Heater  Co   xiv 

GENERATORS. 

Allis-Chalmers-Bnllock   vii 

Canadian  General  Electric  Co   I 

Canadian  Westinghouse  Co   Ill 

Electrical  Construction  Co.  of  London. . .  IV 

Pringle  Co.,  R.  E.  T   ii 

United  Electric  Co.  I, IV 

IRON  SHEETS  AND  BARS. 

Turner  Bros   xvi 

INJECTORS. 

Penberthy  Injector  Co   xi 

JUNCTION  BOXES. 

Chase-Shawmut  Co   xi 

LIGHTNING  ARRESTERS. 

Kelvin  &  James  White,  Limited   II 

Pringle  Co.,  R  E.  T   ii 

LAMPS  (ARC). 

Al  is-Chalmers-Bullock   vii 

Canadian  General  Electric  Co.,  Limited  .  .  I 

Canadian  Westinghouse  Co  Ill 

Economical  Electric  Lamp  Co   viii 

Forman,  John  viii 

Packard  Electric  Co.,  The   iv 

Pringle  Co.,  R.  E.  T   ii 

MAGNET  STEEL. 

Turner  Bros   xvi 


MANGANESE. 

Otto  Minner  &  Co   IV 

OFFICE  FURNITURE. 

Canadian  Office  &  School  Furniture  Co.  II 

PUMPS. 

Goldie  &  McCulloch  Co   ii 

McDougall  Caledonian  Iron  Works,  John  iii 

PULLEYS. 

Goldie  &  McCulloch  Co   ii 

REPAIRS  (ELECTRICAL) 

Collyer  &  Brock   viii 

Chase-Shawmut  Co   xi 

Electric  Repair  and  Contracting  Co   II 

Thomson  &  Co.,  Fred   x 

SCIENTIFIC  SCHOOLS. 

Clarkson  School  of  Technology   ii 

McGill  University   x 

SWITCHES. 

Bongard  &  Co. ,  C .  W   vi 

Chase-Shawmut  Co   xi 

Kelvin  &  James  White,  Limited   II 

SWITCHBOARDS. 

Allis-Chalmers-Bullock    vii 

Canadian  General  Electric  Co   I 

Canadian  Westinghouse  Co   Ill 

Collyer  &  Brock    viii 

Electric  Construction  Co.  of  London   IV 

Foxcroft  &  Duncan   x 

Kelvin  &  James  White,  Limited    II 

Ness,  McLaren  &  Bate   IV 

Pringle  Co.,  R  E.  T   ii 

United  Electric  Co   I,IV 

TELEGRAPH  SUPPLIES 

Ness,  McLaren  &  Bate.    IV 

Starr,  Son  &  Co.,  John   ix 

TELEPHONE  SUPPLIES. 

Ness,  McLaren  &  Bate   IV 

Sayer  Electric  Co   xvi 

Stuart  -  Howland  Co   II 

Starr,  Son  &  Co. ,  John  . .  ix 

TELEPHONES. 

Ness,  McLaren  &  Bate   IV 

Sayer  Electric  Co   xvi 

Starr,  Son  &  Co.,  John   xi 

TURBINES. 

Hamilton  Mfg.  Co.  Wm                     .  xii 

Smith,  S.  Morgan    i 

TRANSFORMERS. 

Allis-Chalmers-Bullock    vii 

Canadian  Westinghouse  Co   Ill 

Canadian  General  Electric  Co   I 

Pittsburgh  Transformer  Co   v 

Pringle  Co.,  The  R.  E.  T   ii 

United  Electric  Co  I,IV 

WIRES  AND  CABLES 

Canada  Metal  Co   ix 

Chase  -  Shawmut  Co    xi 

Northern  Aluminum  Co   xiii 

Philips  Electrical  Works,  Eugene  F   II 

Wire  &  Cable  Co   i 


"DIAMOND 


Made  by  The  Hart  Manufacturing  Co.,  Hartford,  Conn. 

TRADE  MARK  STANDS  FOR  RELIABILITY. 


Push  Button  Switches,  Flush  Receptacle  and  Plug, 

Rotary  Flush  Switches,  Wall  Cases, 

Standard  Dial  Surface  Switches,  Automatic  Door  Switches 

"WRITE 

C.  W.  BONGARD  &  CO.,  " " o^l. c.„... 
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BULLOCK 
GENERATORS 


FOR 


Direct  or  fiiiernating  Systems 


EXCELLENT 
REGULATION 

HIGH 
EFFICIENCY 

MINIMUM 
OF  HEATING 


250  K.  W.  BULLOCK  WATER  WHEEL  ALTERNATOR 

Supplied  Corporation  of  Port  Artiiur,  Ont, 


p RANCHES 

TORONTO. 
WINNIPEG. 
HALIFAX. 
ROSSLAND. 
VANCOUVER. 


MANUFACTDR'No  Representatives 

Vf>^  IN   CANADA  FOR  ^ 

The  Allis- Chalmers  Co.  Chicago. 

The  Bullock  Electric  Man'f'g  Co.  Cincinnati. 

Ingersoll-Sergeant  Drill  Co.  New  York. 

LiDGERWooD  Man  F'G  Co.  New  York. 


HEAD  OfFicf 

AND 

WORKS 

Montreal 
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NOTICE  TO  INVENTORS— 

Ha\  ing  a  large  and  well  equipped  factory  and  a  staff  of  competent 
mechanics,  we  are  prepared  to  give  special  attention  to  INVEN- 
TIONS and  the  designing  and  building  of  SPElIAL  APPARA- 
TUS of  all  kinds. 

COLLYER   &  BROCK 

Meinufacturers  of  Panel   BoaLrds.  SwitcKboatrds,  Knife  Switches,  Enclosed  Fuses, 
Outlet  Boxes,  Iron  Conduit    Fittings.  Etc.,  Etc. 

ISOlrv     Notre    Dame    St.  IVTONTREAL 


J.  A.  DAWSON  &  COMPANY.  743  CRAIG  ST.,  MONTREAL 

WHY?^ 


arc  Headquarters  for  Electric  Itailway,  Poiver 
Station   and   General  House    Wiring  Sui^ply 


Because  we  C£liX*I?y  S'tOCk  and   buy  in  such  quantities  that  we  are  in  a 

position  to  make  close  prices  and  prompt  shipments. 

A  trial  order  will  convince  you  our  stateinents  are  correct. 


E  CliMI  ICAL. 


E  A  Saving  of 
'i  80  current 
■J  wwhensmall 

I filament  is 


The  Original  and  Only  Practical 
•PULL  STRING" 
TURN  DOWN 


LAMP 


All  Others  are  Imitations.    "Beware  of  them." 

VoT  Sale  iDy- 
JOHN  FORMAN,  Montreal 
MUNDERLOH  &  CO., 

THE  R.  E.  T.  PRINGLE  CO.,  LIMITED,  " 
J.  A.  DAWSON  &'CO.,  " 
SAYER  ELECTRIC  CO., 
MONTREAL  ELECTRIC  COMPANY 
AHEARN  &  SOPER,  LIMITED, 
GARRIOCH,  GODARD  &  CO. 
MECHANICS'  SUPPLY  CO., 
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As  some  of  our  competitors  have  circulated  the  report  that  an 
injunction  had  been  obtained  restraining  the  manufacturers  of  the 
Gutmann  Meter  from  making  these  celebrated  instruments  here,  we 
would  say  that  such  is  not  the  case.  We  have  a  large  stock  on  hand  and  a 
large  shipment  on  the  way  from  our  Canadian  Factory  and  can  ship 
all  orders  immediately  upon  receipt- 
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ELECTRIC  SMELTING  OF  IRON  AND  STEEL. 

The  final  report  of  the  Commission  appointed  by  the 
Dominion  Government  to  investigate  the  different 
electro-thermic  [processes  for  the  smelting  of  iron 
ores  and  the  making  of  steel  in  operation  in  Europe, 
has  been  issued.  It  is  a  most  complete  report.  Every 
statement  made  is  based  upon  authoritative  data,  the 
conclusions  of  the  Commissioners  being  the  result  of 
careful,  exhaustive  inquiries.  This  inquiry  has  excited 
the  keenest  curiosity  throughout  Canada,  particularly 
as  it  affects  the 
development  of 
our  many  water 
powers  and  the 
utilization  of  the 
immense  bodies 
of  magnetic  iron 
ore  which  exist 
throughout  the 
Dominion. 

The  Commis- 
sion consisted  of 
Dr.  Haanel, Sup- 
erintendent of 
Mines  for  Can- 
a  d  a  ;  C.  E. 
Brown,  Peter- 
boro,  electrical 
engineer  ;  E. 
Nystrom,  M.E., 
Ottawa,  drafts- 
man, and  Thos. 
Cote,  Montreal, 
secretary.  In 
England  the  ser- 
vices of  F.  W.  Harbord,  consulting  metallurgist  and 
analytical  chemist  to  the  Indian  Government,  were 
obtained  as  iretallurgist  of  the  Commission.  Electric 
smelting  plants  were  then  visited,  in  the  order  named, 
at  Gysinge  and  Korfors,  Sweden;  La  Praz,  France; 
Turin,   Italy;  and  Livet,  France. 

At  the  Gysinge  works  steel  of  superior  quality  is 
made  by  the  smelting  together  of  charcoal-pig  and 
scrap  in  electric  furnaces  of  the  induction  type.  The 
cost  of  producing  steel  by  this  process  is  estimated  to 
h&  $34  per  ton  of  2,000  pounds,  while  the  electric 
energy  cost  $1  1.50  per  electric  horse  power  year. 

Steel  at  the  works  of  the  French  Electro-Metallurgic 
Company  at  La  Praz  is  made  from  scrap  melted  down, 
purified  by  the  makino^  of  a  number  of  slags  and  car- 
bonized in  the  furnace  by  carburite.   With  this  process 


General  View  of  the  Kellar  Furnace. 


the  different  grades  of  steel  are  made  without  difficulty. 
The  absorbtion  of  electric  energy  per  ton  of  steel 
amounted  to  o.  153  electric  horse-power  year  (English 
units.)  The  estimated  cost  of  producing  the  steel  is 
$14  per  ton  of  product. 

THE  KELLER  PROCESS. 

The  most  important  experiments  witnessed  by  the 
Commission  were  those  made  by  Kellar,  Leleux  & 
Company  at  their  works  in  Livet,  France,  and  we  will 
therefore  describe  the  method  at  some  length.  The 

furnaces  em- 
ployed  for  these 
experiments 
were  those  used 
in  their  regular 
work  of  making, 
by  «  the  electric 
process,  the  var- 
ious ferros,  such 
as  ferro-silicon, 
ferro  -chrome, 
etc.  The  fur- 
nace is  of  the 
resistance  type 
and  consists  of 
two  iron  casings 
of  square  cross 
section,  forming 
two  shafts  com- 
municating with 
each  other  at 
their  lower  ends 
by  means  of  a 
lateral  canal. 
The  casings  are 
The  base  of  each  shaft 
These  blocks  are  in 


lined  with  refractory  material, 
is  provided  with  a  carbon  block, 
electric  communication  on  the  exterior  of  the  furnace 
by  means  of  copper  bars.  The  carbon  electrodes  to 
which  the  electric  current  is  distributed  pass  two-thirds 
of  their  length  into  the  shaft.  A  view  of  the  furnace  is 
shown  on  this  page. 

The  method  of  charging  is  as  follows  : 
In  starting  the  furnace  the  charge  is  introduced  be- 
tween the  carbon  blocks  of  the  base  and  the  ends  of 
the  electrodes,  which  latter  are  then  in  their  lowest 
position.  The  current  passes  from  one  electrode 
through  the  material  to  be  reduced  to  the  carbon  block, 
from  thence  outside  of  the  furnace  by  means  of  the 
copper  conductor  to  the  other  carbon  block,  through 
the  charge  in  the  second  shaft,  and  to  the  other  elec- 
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trode.  The  current  meeting  in  the  two  shafts,  with 
the  resistance  of  the  charge,  the  hitter  is  heated  ; 
the  reduced  metal  flowing  along  the  canal  conducts  the 
electric  current  from  one  electrode  internally  to  the 
other  electrode.  The  exterior  current  diminishes  as 
the  amount  of  reduced  metal  increases.  The  electrodes 
are  now  raised,  the  charging  continues,  until  finally 
the  electrodes  occupy  their  normal  positions,  and  the 
shafts  below  the  electrodes,  and  between  the  electrodes 
and  the  sides  of  the  shafts,  are  completely  occupied  by 
the  charge.  Under  these  conditions  but  a  small  cur- 
rent flows  through  the  external  conductor,  the  main 
current  passing  within  the  furnace  from  electrode  to 
electrode.  This  ingenious  arrangement  of  providing  a 
shunt  for  the  current  enables  the  furnaces  to  be  worked 
continuously,  without  at  any  time  varying  excessively 
the  load  on  the  alternator. 

The  electrodes  are  found  by  an  assemblage  of  four 
electrodes  of  square  cross-section,  ii}^  in.  on  the  side, 


Diagram  Showing  the  Electrical  Connections  of  the 
Kellar  Furnace. 


into  a  single  mass  of  square  cross-section,  35  in.  on  the 
side  and  55  in.  long. 

The  dimensions,  measured  after  48  hours  of  working, 
showed  that  the  decrease  of  the  electrodes  in  length 
was  very  slight.  This  can  be  understood  when  it  is 
considered  that  the  electrodes  are  but  little  affected  by 
the  passage  of  a  current  of  relatively  low  density  ;  the 
parts  of  the  electrodes  not  in  contact  with  the  charge 
do  not  become  heated,  and  the  heated  ends  are  com- 
pletely submerged  in  a  reducing  medium. 

Mr.  Kellar  contends  that  the  electrodes  employed  for 
a  furnace  of  ten  tons  output  per  24  hours,  and  com- 
prising two  electrodes  as  above  described,  will  last  at 
least  20  days.  The  cost  of  electrodes  per  ton  of  product 
is  estimated  by  Mr.  Keller  to  be  75  cents. 

Three  sets  of  experiments  were  made  for  the  Com- 
mission : 

I  St. — Electric  reduction  of  iron  ore  and  obtaining 
different  classes  of  pig  :  grey  white  and  mottled. 

2nd. — Electric  reduction  of  iron  ore  containing  a 
definite  amount  of  carbon  in  the  charge,  with  a  view  of 
ascertaining  the  amount  of  ehctric  energy  absorbed  in 
the  production  of  one  ton  of  pig  iron. 

3rd. — The  manufacture  of  ordinary  steel  of  good 


quality  from  the  pig  manufactured  in  the  preceding 
experiments. 

The  different  classes  of  pig  iron,  grey,  white  and 
mottled,  were  obtained  without  difficulty. 

COST  OF  PRODUCTION  OF  PIG  IRON, 

Mr.  Kellar's  estimate  of  cost  per  ton  of  product, 
based  on  the  energy  consumed  in  the  second  experi- 
ment, and  found  to  be  0.226  E.H.P.  years,  is  as  fol- 
lows : — ■ 

I.  Ore  (Hematite,  5s7o  iron),  1.842  tons,  at  $1.50  per  ton. $2. 76 


2.  Coke,  0.34  tons,  at  $7.00  per  ton   2.38 

3.  Consumption  of  electrode*-,  $45.00  per  ton,  34  lbs.  per 

Ion  of  iron   0.77 

4.  Lime,  300  lbs.,  at  $2.00  per  ton   0-30 

5.  Labor,  at  $1 .50  per  day     o-94 

6.  Electric  energy,  0.226  H.P.  years,  at  $10  per  H.P. 

year   2.26 

7.  Miscellaneous  materials   0.40 

8.  Repairs  and  maintenance   0.20 

g.  General  expenses   0.20 

10.  Amortization  (machinery  and  building;-)   0.50 


Total,  exclusive  of  Royalty  $10.71 


The  experiments  performed  at  Livet  show  that  to 
produce  100  tons  of  pig  per  24  hours  will  require 
9,750  electric  horse-power  at  the  electrodes  of  the  fur- 
nace. 

REPORT  OF  THE  ELECTRICIAN. 

The  electrical  details  of  the  Keller  method  of  pro- 
ducing pig-iron  are  given  in  Mr.  Brown's  report. 
Furnaces  Nos.  11  and  12  were  operated  for  the  Com- 
mission on  the  19th,  20th  and  21st  of  March,  and  Nos. 
I  and  2  on  the  23rd,  24th  and  25th  of  March.  A  dia- 
gram of  the  electrical  connections  of  the  furnace  are 
reproduced  herewith. 

The  electric  current  passes  through  the  charge  be- 
tween the  suspended  electrode  and  the  carbon  bottom. 
The  energy  of  the  current  is  absorbed  by  the  resistance 
of  the  charge,  which  is  thereby  heated  to  the  tempera- 
ture required  for  reduction.  The  use  of  the  resistance 
of  the  charge  as  a  means  of  heating  it  makes  it  possible 
to  control  the  temperature  of  the  reduction  within  nar- 
row limits  by  controlling  the  current,  and  thus  work  at 
the  point  which  experience  shows  to  be  most  favorable 
for  obtaining  the  most  economical  results. 

The  external  copper  connection  is  provided  to  main- 
tain the  circuit  when  the  molten  iron  is  drawn  off  tor 
the  interior  circuit  interrupted,  thus  making  the  flow 
of  the  current  independent  of  the  casting  operations. 
The  operation  of  the  furnace  is,  therefore,  continuous 
and  is  not  interrupted  by  charging  or  casting,  and  it 
may  be  operated  for  an  indefinite  period  without  shut- 
ting down,  giving  very  favorable  conditions  of  load 
for  the  electric  and  hydraulic  plants. 

The  furnaces  are  operated  with  alternating  current 
generated  directly  on  the  alternator  at  the  voltage 
required.  The  alternator  is  a  revolving  field  machine, 
has  16  poles,  and  rotates  at  approximately  380  revolu- 
tions per  minute,  giving  a  periodicity  of  50  cycles  per 
second,  and  is  direct  connected  to  a  horizontal  shaft 
water  wheel  controlled  by  a  governor. 

The  regulation  of  the  electric  input  is  effected 
chiefly  by  the  vertical  adjustment  of  the  electrodes  by 
hand,  but  this  is  supplemented  when  required  by  ad- 
justing the  alternator  field  and  the  water  wheel  gover- 
nor. The  load  is  entirely  free  from  violent  fluctuations 
and  hand  regulation  requires  a  very  small  amount  of 
attention,  so  that  one  man  could  readily  regulate  four 
or  five  furnaces.  It  desired,  however,  little  difticulty 
should  be  experienced  in  designing  an  automatic  regu- 
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lator  that  would  fulfill  all  requirements,  and  dispense 
with  the  services  of  this  man. 

Mr.  Brown  states  that  the  electric  energy  was 
measured  by  a  Thomson  recording  wattmeter,  and 
after  the  run  was  completed  it  was  calibrated  by  them 
under  the  same  conditions  as  to  volts,  amperes,  cycles 
and  temperature  as  it  had  been  subject  to  during  the 
run  in  which  it  was  used.  The  constant*  4390  was 
obtained  and  certified  to  as  correct  under  these  con- 
ditions. 

The  volts  and  amperes  were  read  on  the  regular 
switchboard  instruments,  but  as  no  calibrations  for 
them  could  be  obtained,  their  accuracy  is  not  to  be 
I'elied  upon.  The  voltmeter  was  connected  across  the 
terminals  of  the  alternator  and  includes  the  drop  on 
the  line.  This  drop  in  potential  between  the  terminals 
of  the  alternator  and  the  furnace  was  measured  with 
11,000  amperes  on  the  circuit  and  found  to  be  5.5 
volts. 

The  power  factor  was  determined  March  24th  by 
Professor  Barbillion,  by  means  of  the  oscillograph. 
The  readings  of  volts  and  amperes  were  taken  on  the 
switchboard  instruments  used  during  the  run.  The 
following  are  the  results  obtained  : — 


Mean  Volts. 

Mean  Amperes. 

Power  Factor. 

Mean  Watts. 
Volts  X  amps. 
Power  Factor 

70.3 
70. 1 

9890 
9900 

P-743 
0.731 

5  >  6,583 
507,306 

70.2 

0-737 

.Sii>945 

The  cost  of  electric  energy  per  ton  of  pig,  at  $10  per 
horse-power  per  year,  is  shown  to  vary  from  $2.50  to 
$5. 

It  is  stated  that  a  further  improvement  of  the  power 
factor  would  be  effected  by  using  current  at  25  cycles, 
instead  of  50  cycles.  There  seems  to  be  no  inherent 
reason  why  a  reasonably  high  power  factor  cannot  be 
obtained  by  careful  attention  to  all  of  the  details  of  de- 
sign affecting  the  electric  current. 

The  principal  electrical  difficulties  are  in  connection 
with  the  very  large  currents  required  at  low  voltage, 
and  for  furnaces  of  larger  output  the  current  will  in- 
crease in  almost  direct  proportion  to  the  power  re- 
quired, the  voltage  increasing  very  little,  if  any.  Mr. 
Keller  has  estimated  that  a  furnace  having  a  capacity 
of  20  tons  per  day  of  24  hours  would  require  28,000 
amperes  and  70  volts.  It  would  be  extremely  import- 
ant, therefore,  to  have  the  lines  carrying  this  current 
as  short  as  possible  to  avoid  excessive  line  loss  and 
excessive  cost  of  conductor.  Likewise,  the  design  oi 
the  electric  machinery  to  furnish  such  large  currents 
present  especial  difficulties,  and  its  construction  is  ex- 
pensive, whether  the  current  is  generated  directly  at 
the  voltage  required  or  reduced  by  step-down  trans- 
formers from  a  convenient  generator  voltage.  In  the 
former  case  the  generating  station  should  be  located 
immediately  alongside  of  the  furnaces  ;  in  the  latter, 
they  may  be  separated  as  convenient,  the  current  be- 
ing transmitted  to  transformers  located  directly  at  the 
furnaces,  and  stepped  down  to  the  voltage  required. 

In  the  nevv  design  for  furnaces  of  larger  capacity  the 
arrangement  with  four  shafts  will  facilitate  the  use  of 
quarter-phase  current,  which,  in  case  transformers  are 

*This  constant  Is  the  number  by  which  the  dial  reading-  of 
the  wattmeter  must  be  multiplied  to  give  the  electric  energy  in 
watt  hours.  To  obtain  the  result  in  kilowatt  hours  this  constant 
must  be  divided  by  1,000  and  becomes  4.390. 


used,  could  be  generated  and  transmitted  three-phase, 
if  found  desirable.  The  construction  can  also  be  modi- 
fied for  the  use  of  three-phase  current  directly  on  the 
furnace,  if  required. 

THE  MANUFACTURE  OF  STEEL. 

Reporting  on  the  Keller  process  for  the  manufacture 
of  steel,  Mr.  Brown  says  : 

In  starting  operation,  a  small  quantity  of  iron  is 
introduced,  and  the  current  passes  through  it,  making 
circuit  by  contacts  or  arcs,  as  the  case  may  be,  and  im- 
mediately it  has  partially  reached  the  liquid  state,  the 
necessary  materials  are  added  to  form  a  slag  on  its 
surface.  During  this  period  of  fortnation,  the  current 
is  subject  to  violent  fluctuations,  but  when  the  slag  is 
formed,  the  electrodes  are  placed  in  contact  with  it  and 
the  energy  of  the  current  is  largely  absorbed  by  its  re- 
sistance and  conditions  become  much  more  stable,  the 
furnace  operating  purely  on  the  resistance  principle 
throughout  the  remainder  of  the  run. 

An  alternating  current  is  used,  and  is  supplied  at 
the  voltage  required  direct  from  the  alternator,  which, 
in  this  case,  operated  two  furnaces  connected  in  parallel. 
The  alternator  is  of  the  horizontal  shaft  revolving  field 
type,  having  16  poles,  and  rotating  at  about  300  revolu- 
tions per  minute,  giving  a  periodicity  of  40  cycles  per 
second. 

The  regulation  is  effected  by  adjusting  the  electrodes 
vertically  by  hand,  thus  changing  the  resistance  by 
varying  the  thickness  of  the  layer  of  slag  through 
which  the  current  must  pass. 

Summary  of  Results  Obt.mned  for  Pig  Iron. 


In  English  Units. 


Total  K  lovvatI  Hours  

Total  Horse  Power  Years  

Total  Out)iut  of  Pig  Iron,  lbs.  .  . 
Kilowatt  Hours  per  ton  of  pig... 
Horse  Power  Years  per  ton  of  pig 
Cost  of  electric  energy  per  ton  of 
pig  at  $10.00  per  H.  P.  Year 


Heroult's 


Keller  Process 


Process 

First  Rur 

Second  Run 

3280 

33700 

10840 

0 . 50 

5-  '5 

1 .66 

2130 

2 1 700 

14700 

30S0 

31 10 

■47.S 

0.47 

0-47S 

0 . 226 

$4.70 

?4-75 

S  2 . 26 

Summary  of  Results  Obtained  for  Steel. 


KjELLIN 

Heroult's 

Process 

Process 

■ 

Keller 

In  English  Units 

Cliarge 

Charge 

Process 

Charge 

Charge 

Charge 

No  ('60 

No.  65o 

No.  546 

No.  547 

No.  65S 

Tool 

Struc- 

Steel 

tural 

Total  Kilowatt  Hours... 

857 

994 

1410 

25R0 

1680 

1325 

Total  Horse  Power  Year."- 

O.131 

0.152 

0.2l5 

0.395 

0.257 

0.20? 

Output  of  Ingots  in  I,bs. 

1266 

2100 

2S20 

5150 

5'5o 

3630 

Kilowatt  Hour-  per  ton 

of  Ingots  

757 

947 

1000 

1000 

653 

730 

Horse  I'ower  Years  per 

■ 

ton  of  Ingot  

0.  ii6 

0.145 

0  1:3 

0.153 

0. 10 

0.  I  12 

Cost  of  electric  energy  * 

per  ton  of  Ingot  at 

$10.00  per  11.  P  Year 

$1  16 

$1  -15 

$1  53 

fl-53 

$1  00 

$1.12 

The  conclusions  arrived  at  by  Mr.  Harbord,  the 
metallurgist,  as  a  result  of  his  investigation  into  the 
metallurgy  of  the  electric  production  of  steel  and  the 
electric  reduction  of  iron  ore,  are  as  follows  : 

1.  Steel  eqtial  in  all  respects  to  the  best  Sheffield 
crucible  steel  can  be  produced,  either  by  the  Kjellin, 
Heroult  or  Keller  processes,  at  a  cost  considerably  less 
than  ihe  cost  of  producing  a  high  class  crucible  steel. 

2.  At  present,  structural  steel  to  compete  with  Sie- 
mens or  Bessemer  steel  cannot  be  economically  pro- 
duced in  the  electric  furnaces,  and^uch  furnaces  can  be 
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use*.!  (.ominci Lially  tor  the  production  of  only  very  high 
class  steel  for  special  purposes. 

3.  Speakinjj  generally,  the  reactions  in  the  electric 
smelting  furnaces  as  regards  the  reduction  and  com- 
bination of  iron  with  silicon,  sulphur,  phosphorus  and 
manganese,  are  similar  to  those  taking  place  in  the 
blastfurnace.  By  altering  the  burden  and  regulating 
the  temperature,  by  varying  the  electric  current,  any 
grade  of  iron,  grey  or  white,  can  be  obtained,  and  the 


Prof.  R.  B.  Owens, 
Chairman  of  the  IvOcal  Reception  Committee  which  entertained  the 
delegates  to  the  Inteinational  Electrical  Congress  when  iu  .Montreal. 

change  from  one  grade  to  another  is  effected  more 
rapidly  than  in  the  blast  furnace. 

4.  Grey  pig  iron, suitable  in  all  respects  for  Acid 
Steel  manufacture,  either  by  Bessemer  or  Siemens  pro- 
cesses, can  be  produced  in  the  electric  furnace. 

5.  Grey  pig  iron,  suitable  for  foundry  purposes,  can 
be  readily  produced. 

6.  Pig  iron,  low  in  silicon  and  sulphur,  suitable 
either  for  the  Basic  Bessemer,  or  the  Basic  Siemens 
process,  can  be  produced,  provided  that  the  ore 
mixture  contains  oxide  of  manganese,  and  that  a  basic 
slag  is  maintained  by  suitable  additions  of  lime. 

7.  It  has  not  been  experimentally  demonstrated,  but 
from  general  considerations  there  is  every  reason  to 
believe  that  pig  iron,  low  in  silicon  and  sulphur,  can  be 
produced,  even  in  the  absence  of  manganese  oxide  in 
the  iron  mixture,  provided  a  fluid  and  basic  slag  be 
maintained. 

8.  Pig  iron  can  be  produced  on  a  commercial  scale 
at  a  price  to  compete  with  the  blast  furnace  only  when 
electric  energy  is  very  cheap  and  fuel  very  dear.  On 
the  basis  taken  in  this  report,  with  electric  energy  at 
$10  per  E.H.P.  year,  and  coke  at  $7  per  ton,  the 
cost  of  production  is  approximately  the  same  as  the 
cost  of  producing  pig  iron  in  a  modern  blast  furnace. 

9.  Under  ordinary  conditions,  where  blast  furnaces 
are  an  established  industry,  electric  smelting  cannot 
compete  ;  but  in  special  cases,  where  ample  water 
power  is  available,  and  blast  furnace  coke  is  not 
readily  obtainable,  electric  smelting  may  be  commer- 
cially successful. 


The  International  Engineering  Congress  will  meet  in  Mon- 
treal next  j-ear. 

Madoc,  Ont.,  is  to  be  lighted  by  electricity,  the  ratepayers 
having  so  declared. 


AMERICAN  STREET  RAILWAY 
ASSOCIATION. 

The  twenty-third  annual  convention  of  the  American 
Street  Railway  Association  was  opened  at  St.  Louis  on 
Wednesday,  October  12,  Mr.  W.  Caryl  Ely,  president, 
being  in  the  chair.  The  attendance  was  about  1,100. 
Conventions  were  also  held  during  the  same  week  by  the 
American  Street  Railway  Mechanical  and  Electrical 
Association  and  the  Street  Railway  Accountants'  Asso- 
ciation. President  Ely,  of  the  Street  Railway  Associa- 
tion, reviewed  in  his  address  the  important  work  in  the 
electric  railway  field  during  the  past  year,  principally 
with  respect  to  heavy  traffic,  and  gave  an  account  in 
detail  of  the  New  York  Subway  system.  A  consider- 
able portion  of  the  address  was  devoted  to  the  subject 
of  the  reorganization  of  the  Association  with  a  view  to 
increasing  its  membership.  The  report  of  the  secretary 
showed  that  in  September,  1904,  the  membership  was 
196.  The  expenses  during  the  fiscal  year  were  $9,559.- 
18,  and  the  balance  on  hand  $7,646.56.  A  resolution 
was  adopted  recommendingthat  duringthe  coming  year 
arrangements  be  made  so  that  at  the  next  annual  con- 
vention the  duties  of  the  secretary  shall  be  enlarged  so 
as  to  require  that  he  give  his  entire  time  to  the  work 
of  the  Association. 

A  number  of  valuable  technical  papers  were  pre- 
sented, two  of  which  were  on  steam  turbines.  Mr.  R. 
H.  Rice  confined  his  remarks  to  the  Curtis  turbine,  and 
gave  a  list  of  small  sizes  from  i)4  to  300  k.  w.  which 
have  been  made,  no  gearing  being  made  in  the  corre- 
sponding turbo-generators.  In  reply  to  a  query  Mr. 
Rice  said  that  the  commutators  of  the  Curtis  turbine 


Mr.  Henry  D.  Bavne, 
General  Secrerary  of  the  Local  Reception  Committee  which  entertained  the 
delegates  to  the  International  Electrical  Cougiess  when  iu  Montreal. 

run  dry,  lubricating  carbon  brushes  being  used,  and 
that  the  commutator  bars  are  secured  by  nickel-steel 
rings  shrunk  on  over  insulation.  Mr.  C.  O.  Mallioux 
said  that  in  Europe  he  had  seen  numerous  instances  of 
direct-current  dynamos  driven  by  turbines  running  at 
from  2,500  to  4,000  r.p.m.'  The  brushes  used  are 
generally  of  carbon,  although  in  some  cases  metal 
brushes  are  employed,  the  latter  requiring,  however,  a 
better  electrical  design.  He  had  not  heard  of  any- 
cases  where  there  had  been  trouble  from  the  presence 
of  water  in  the  steam.  He  spoke  of  one  installation 
where  a  250  k,w,  turbine  was  vising  the  exhaust  steam 
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from  a  1,000  h.p.  reciprocating  engine,  the  turbine 
running  condensing,  and  no  trouble  had  been  exper- 
ienced. 

The  following  officers  for  the  ensuing  year  were 
elected  :  President,  W.  C.  Ely  (re-elected)  ;  first  vice- 
president,  Elwin  C.  Foster  (re-elected)  ;  second  vice- 
president,  John  I.  Beggs  ;  third  vice-president,  Richard 
McCulloch  ;  secretary  and  treasurer,  T.  C.  Pennington. 

A  REMARKABLE  RECORD  IN  POWER 
STATION  PRACTICE. 

A  great  surprise  has  been  given  to  most  engineers 
interested  in  steam  engineering  says  the  Engineering 
Record,  by  the  publication  in  the  Boston  Electrical 
Handbook  of  the  cost  of  power  for  the  12  months  end- 
ing October  i,  1902,  at  each  of  the  stations  of  the 
Boston  Elevated  Railway  Company. 

The  company  operates  about  435  miles  of  track  by 
means  of  a  power  plant  equipment  rated  at  somewhat 
over  36,000  k.vv.  This  equipment,  in  its  broad  en- 
gineering features,  differs  fundamentally  from  what  is 
generally  considered  the  best  modern  practice.  In- 
stead of  being  concentrated  in  a  large  central  station 
it  is  distributed  among  eight,  ranging  in  capacity  from 
600  to  14,400  k.w.  The  units  are  all  comparatively 
small,  the  largest  being  rated  at  but  2,700  k.w.  The 
engines  are  all  of  the  reciprocating  type,  and  most  of 
them  are  of  the  cross-compound  condensing  form. 
Seven  of  the  stations  are  located  on  tidewater.  Three 
of  the  plants  are  rather  old  and  contain  small  units, 
and  the  costs  of  producing  power  in  them  are  not 
unusually  low  for  similar  well-managed  stations. 

The  surprising  results  have  been  secured  at  the  five 
modern  stations.  Their  capacities  and  the  cost  of 
power  at  each  are  given  as  follows  :  Dorchester,  2,000 
k.w.,  0.7  cent  per  k.w. -hour;  Harvard,  3,600  k.w.,  0.7 
cents;  Charleston,  4,300  k.  w.,  0.755  cents;  Lincoln, 
8,100  k.w.,  0.725  cents;  Central,  14,000  k.w.,  0.76 
cents.  These  figures  do  not  include  fixed  charges,  but 
cover  everything  else.  The  average  price  of  coal  dur- 
ing the  period  was  $3.60  per  long  ton,  which  should 
be  kept  in  mind  in  comparing  these  figures  with  those 
of  ot  her  stations,  for  fuelcharges  make  up  50  to  70  per 
cent,  of  the  total  operating  expenses  of  such  plants. 
The  figures  are  based  on  carefully  kept  records  of  each 
item  which  influences  the  result,  particularly  the  out- 
put, coal  and  water.  In  this  way  the  stations  are 
practically  running  under  test  conditions  all  the  time 
and  any  change  in  cost  is  seen  at  once. 

It  would  be  strange  if  some  of  the  great  central 
stations  do  not  furnish  power  at  a  somewhat  lower  cost 
than  this,  after  allowing  for  differences  in  the  price  of 
fuel.  It  would  be  highly  instructive  to  learn,  however, 
if  their  better  showing  is  sufficient  to  warrant  their 
larger  attendant  losses  in  the  high-tension  distri-bution 
lines  and  converters.  These  energy  losses  are  gener- 
ally estimated  at  25  per  cent.,  and  to  them  must  be 
added  the  expense  of  maintenance  of  the  high-potential 
system.  With  power  furnished  by  small  stations  at 
such  an  economical  figure  as  the  Boston  plants  have 
attained,  the  argument  for  large  central  stations  is  not 
so  one-sided  as  it  is  customarily  regarded. 

This  aspect  of  the  subject  is  not  so  immediately  in- 
structive as  some  of  the  others.  The  figures  prove  in 
many  ways  that  skill  and  faithfulness  on  the  part  of 
station  men  rank  along  with  refinements  in  equipment. 


For  example,  in  the  Central  plant,  with  hand-fired 
boilers,  the  combined  coal  and  labor  charges  are  lower 
than  in  the  Lincoln  station  with  mechanical  stokers,  a 
fact  which  would  only  be  possible  where  the  boiler 
room  is  run  with  extreme  care.  It  is  also  self-evident 
that  the  adjustment  of  load  between  so  many  stations 
isja  task  requiring  much  skill  and  a  knowledge  of  the 
entire  operating  problem. 


ANSWERS  TO  QUESTIONS. 

A  correspondent  furnishes  the  following  answers  to 
the  three  questions  asked  in  the  October  number  : 

1.  To  reverse  a  two-phase  induction  motor,  put 
reversing  switch  in  one  phase  only. 

2.  The  sizes  of  German  silver  wire  used  for  making 
electric  heaters  are  :  For  4  amps.,  gauge  ig  ;  6  amps., 
gauge  16  ;  7)^  amps.,  gauge  14  ;  10  amps.,  gauge  12. 

3.  In  embedding  wires  of  small  electric  heaters  for 
cooking  purposes,  the  coils  are  sometimes  wound  on 
earthenware,  porcelain,  etc.,  and  then  glazed,  but  the 
better  and  cheaper  way  is  to  use  iron-wire  coils,  placing 
them  at  each  side  of  the  ouen  and  protecting  them  with 
enamelled  iron  sides.  For  controlling  the  amount  of 
heat  given  out,  the  coils  are  connected  in  parallel  and 
switched  in  or  out  as  required. 


THAWING  WATER  PIPES  BY  ELECTRIC 
HEAT. 

In  accordance  with  the  suggestion  of  President 
Edgar  at  the  Boston  meeting  of  the  National  Electric 
Light  Association,  an  investigation  of  methods  in  use 
for  the  thawing  of  ice  in  water  pipes  by  electricity  is 
now  being  made  for  the  benefit  of  members.  Mr. 
George  S.  Haley,  of  Rutland,  Vt.,  has  been  appointed 
by  President  Davis  as  a  committe  to  report  on  this 
subject,  and  Mr.  Haley  has  the  work  already  well 
under  way  with  a  view  of  publishing  results  before 
freezing  weather  sets  in.  Mr.  Haley  contributed  a 
very  full  and  instructive  article  on  this  subject  to  the 
"  Wrinkle  "  Department  of  the  Boston  convention, 
having  had  considerable  experience  of  his  own  in  the 
use  of  electricity  for  this  purpose,  and  his  report,  in- 
cluding the  experience  of  companies  under  differing 
conditions,  will  be  looked  for  with  interest  by  members 
located  in  the  zone  of  severe  frost. 


A  Irolley  car  on  llie  Gait,  Preston  &  Hespeler  Electric  Rail- 
way, coming  from  Hespeler,  ran  into  the  side  of  one  of  four  cars 
of  coal,  which  the  freight  motor  was  switching,  with  the  result 
that  Miss  Renwick,  one  of  the  passengers,  was  killed,  and  Mr.- 
Roake,  the  motorman,  had  one  foot  cut  off.  The  accident  was 
due  to  the  flagman  neglecting  to  flag  the  car  from  Ilespelsr. 

The  Electric  Maintenance  and  Supply  Company  of  Montreal 
have  recently  been  granted  a  dominion  charter,  and  have  en- 
tered the  electric  repair  field,  being  equipped  to  handle  in  a 
thorough  way  all  kinds  of  electrical  repair  work.  Thomas 
Sonne,  manufacturer,  of  Montreal,  is  president,  and  J.  Barker 
V'osburgh,  L. D.S.,  of  Montreal,  is  vice-president.  The  electrical 
works  are  under  the  supervision  of  M.  A.  Sanimett,  B.S.,  an  ex- 
pert electrical  engineer  of  wide  experience  both  in  manufacturing 
and  central  station  work,  thus  placing  the  Maintenance  Com- 
pany in  a  position  to  secure  best  results  for  its  customers.  The 
company  will  also  be  prepared  to  do  photometric  test  for  central 
and  isolated  stations  and  calibrate  switchboard  and  portable  in- 
struments. As  this  is  the  only  company,  in  Canada  in  this  field, 
it  should  fill  a  long  felt  want  in  this  particular  line  of  work.  W'e 
wish  them  every  success. 
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THE  CARE,  TESTING  AND  ADJUSTMENT 
OF  INTEGRATING  WATTMETERS. 

Hy  K.   L.  AlTKEN. 

The  great  number  of  electric  light  companies  now  in 
operation  has  made  the  position  occupied  by  the  in- 
tei^ratini^  wattmeter  a  most  iiiiportant  one.  Its  chief 
requirements  are  initial  and  continued  accuracy  vinder 
wide  variation  of  load,  and  an  almost  negligible  de- 
preciation. The  latter  interests  the  power  plant  oper- 
ator only,  but  the  former  affects  alike  both  the  operator 
and  the  consumer.  In  a  steam  driven  plant,  the  differ- 
ence between  the  readings  of  the  station  meters  and 
the  aggregate  readings  of  the  service  meters  has  to  be 
carefully  watched,  as  this  indicates  the  condition  and 
efficiency  of  the  transmission  system.  Also,  the  oper- 
ator desires  his  meters  to  be  accurate  so  that  he  will 
receive  payment  for  the  full  amount  of  power  distribut- 
ed, and  on  the  other  hand,  the  consumer  demands 
accuracy  as  an  insurance  against  overcharging. - 

Speaking  generally,  the  attention  required  by  watt- 
meters is  many  times  greater  than  they  receive — rough 
handling  and  careless  installation  are  usually  respons- 
ible for  the  numerous  troubles  the  central  station  man- 
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ager  encounters  in  this  department.  It  he  could  see 
his  men  drop  the  instruments  on  the  floor  as  if  they 
were  mere  scrap  iron,  he  would  better  understand  the 
chief  source  of  these  troubles.  On  many  occasions, 
when  the  accuracy  of  some  particular  meter  has  been 
questioned,  the  writer  has  found  the  instrument  set  up 
as  much  as  ten  degrees  out  of  level. 

The  wattmeter  is,  at  best,  but  a  delicate  piece  of 
apparatus,  and  should  always  be  considered  as  such. 
The  jewel  can  be  lowered,  and  the  moving  element 
secured  in  various  ways,  but  nevertheless,  even  when 
this  has  been  done,  the  meter  should  be  handled  just  as 
carefully  as  if  the  weight  of  the  disk  were  resting  on  th$ 


jewel.  This  attention  can  never  do  any  harm,  and,  no 
doubt,  in  many  cases  is  responsible  for  much  good. 

Outside  rough  usage,  the  accuracy  of  a  meter  can 
be  affected  by  a  number  of  causes,  all  of  which,  with 
the  exception  of  friction,  may  be  charged  to  poor  de- 
sign or  poor  manufacture.  The  question  of  bearing 
friction  is  one  requiring  very  careful  consideration,  for 
the  lack  of  permanency  of  calibration  can  usually  be 
accounted  for  by  the  varying  of  this  factor.  Friction 
cannot  be  eliminated  entirely,  nor  can  its  increase  in 
service  be  prevented,  but  if  the  design  of  the  meter  in 
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the  first  place  makes  of  this  item  an  almost  infinitesimal 
quantity,  then  it  stands  to  reason  that  the  increase  due 
to  wear  will  be  unimportant.  Allow  that  friction  can 
be  made  an  almost  constant  quantity,  and  then  the 
proper  compensation  comes  as  a  comparatively  simple 
matter. 

When  the  disk  of  a  meter  is  in  motion,  the  friction 
is  not  materially  affected  by  vibration  ;  that  is  to  say, 
the  friction  will  remain  the  same  whether  the  meter  be 
mounted  on  a  solid  masonry  pedestal,  or  on  a  thin 
wooden  partition  close  to  running  machinery.  But  the 
static  friction,  or  friction  when  the  disk  is  rot  moving, 
will  be  many  times  greater  when  the  meter  is  mounted 
on  the  solid  support.  Therefore,  the  ccrnpensating 
adjustment  which  will  make  a  meter  accurate  at  low 
load  in  one  location,  will  make  it  creep  with  no  load  if 
subjected  to  even  slight  vibration.  Modern  meters 
have,  however,  a  non-creeping  device  which  overcomes 
this  fault  to  a  great  extent,  but  adjustment  has  often 
to  be  made  to  suit  the  conditions  under  which  the 
meter  operates  in  service. 

So  far  the  question  of  accuracy  has  been  considered 
from  the  standpoint  of  those  locally  interested  only  ; 
the  Government  regulations  in  connection  with  this 
subject  will  now  be  taken  up.  The  Electric  Light 
Inspection  Act,  of  1891,  states  that  if  the  consumer  so 
desired,  such  electricity  as  used  by  him  shall  be  ascer- 
tained by  a  suitable  meter,  duly  tested  and  certified 
correct  by  an  inspector,  and  also  that  no  meter  shall 
so  be  used  which  has  not  been  tested  and  verified.  The 
requirements  for  accuracy  are  such  that  when  any 
meter  is  in  operation  it  must  not  indicate  more 
than  three  per  cent,  above  or  three  per  cent,  be- 
low the  reading  given  by  the  inspector's  standard.  If 
an  inspector  finds  a  faulty  meter,   he  can  do  n-^'^hing 
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but  condemn  same — he  is  not  allowed  to  either  repair  or 
adjust  the  instrument.  All  electric  light  companies  are 
required  to  provide,  free  of  charge,  a  suitable  place  for 
the  testing  of  all  meters  used  on  their  circuits,  together 
with  such  electricity,  wiring,  and  other  facilities  needed 
for  said  tests.  A  lamp-bank  is  by  far  the  most  satis- 
factory method  of  providing  a  load.  Grids  can  be  used, 
but  draughts  of  air  materially  affect  their  resistance, 
and  the  current  varies  accordingly.  The  incandescent 
lamp  reaches  its  final  temperature  very  quickly,  and 
not  being  influenced  by  external  conditions,  is  really 
the  most  reliable  means  of  securing  a  constant  current 
consumption.  Keyless  sockets  should  be  used,  and 
the  entire  bank  controlled  by  switches  within  easy 
reach  of  the  operator;  the  bank  itself  should  be  located 
well  up  the  wall,  or  even  on  the  ceiling,  so  that  the 
light  and  heat  will  not  interfere  with  the  work  of 
testing.  In  Fig.  i  is  shown  a  lamp-bank  of  about 
eleven  kilowatts  capacity,  the  switching  arrangement 
permitting  use  on  either  two  or  three  wire  meters,  and 
combining  latitude  of  control  with  means  for  fine  adjust- 
ments. Many  modifications  of  this  bank  can  be  made, 
but  it  is  essential  to  retain  the  features  mentioned. 

In  the  limited  space  available  for  this  article,  it  is 
not  possible  to  show  the  numerous  connection  diagrams 
for  meters  of  various  manufacture.  Those  who  are 
directly  interested  in  the  work,  can,  upon  application, 
obtain  from  the  makers  diagrams  and  special  instruc- 
tions relating  to  any  instrument.  A  large  number  of 
pamphlets  have  been  issued  on  the  subject,  and  the 
manufacturers  stand  ready  to  supply  these  upon  re- 
quest. The  following  information  is  of  a  general 
nature,  and  is  given  as  such  only. 

The  first  consideration  is  to  provide  a  non-vibrating 
support  for  the  meter  and  test  instruments,  and  to 
see,  after  a  general  inspection  has  been  made,  that 
such  meters  requiring  levelling  are  really  level.  In 
current  meters,  an  ammeter  is  the  only  test  instrument 
needed,  in  addition  to  a  stop-watch,  but  for  the  in- 
tegrating wattmeter,  an  ammeter,  a  voltmeter,  or  an 
indicating  wattmeter,  or  a  combination  of  the  three,  is 
required.  In  using  these  instruments,  great  care  must 
be  taken  in  all  readings  ;  the  current  and  voltage  must 
be  kept  constant,  and  in  the  event  of  a  variation,  same 
should  be  carefully  noted,  and  the  final  readings 
averaged. 

By  far  the  easiest  method  of  making  tests,  and  the 
one  requiring  the  smallest  expenditure  lor  instruments, 
is  by  use  of  a  "standard"  integrating  wattmeter. 
With  this  the  time  element,  and  the  great  need  for 
constant  wattage,  are  eliminated,  and  therefore  the 
chance  of  error  is  reduced.  In  most  cases,  a  synchron- 
izing of  the  disks  is  the  only  needed  reading. 

The  first  step  after  setting  the  meter  is  to  give  it  a 
short  run  with  a  medium  load,  noting  at  this  time  that 
the  direction  of  rotation  is  correct.  Then,  with  all  load 
removed,  the  compensating  device  should  be  moved  up 
till  the  disk  revolves  freely,  and  then  moved  carefully 
back  to  the  point  where  the  meter  just  stops.  This  will 
make  the  torque  of  the  compensator  almost  sufficient 
to  overcome  the  kinetic  friction. 

Then,  with  full  load,  the  perm.anent  magnets  should 
be  adjusted  so  that  the  recording  is  at  the  proper  rate. 
In  some  meters  the  poles  of  the  permanints  are  entire- 
ly within  the  circumference  of  the  disk,  while  with 
others  the  poles  are  only  partly  inside  the  edge. 
Therefore,  in  the  former  cases,  a  movement  outward 
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will  slow  the  meter  for  a  given  current,  and  in  the 
others,  an  inward  movement  produces  the  same  effect. 
After  the  reading  is  correct  for  full  load,  other  loads 
should  be  tried,  making  a  point  of  a  test  at  about  one 
or  two  per  cent,  of  the  rated  capacity.  If  a  check 
within  the  Government  limits  is  not  obtained,  the  en- 
tire operation  should  be  repeated,  and  no  doubt  the 
trouble  will  be  found  in  (he  original  adjustment  of  the 
compensator. 

In  checking  meters,  one  mistake  is  very  frequently 
made,  and  that  is  the  attempt  to  run  two  or  more  instru- 
ments with  the  standard  at  the  same  time.  This  can- 
not be  done  where  separate  shunt  leads  are  not  pro- 
vided, for  while  the  meter  nearest  the  load  will  register 
correctly,  the  one  next  it  will  show,  in  addition  to  the 
load,  the  shunt  current  of  the  first  meter.  In  the 
standard,  both  connections  of  the  shunt  coil  are 
brought  out  separate  from  the  current  leads,  but  in 
commercial  instruments  this  is  seldom  the  case.  Fig. 
2A  shows  the  proper  way  to  connect  one  meter  with 
the  standard,  and  Fig.  2B  indicates  the  error  just 
mentioned. 

It  is  the  practice  of  some  manufacturers  to  send  out 
their  meters  calibrated  and  sealed,  and  to  assume  no 
responsibility  for  accuracy  if  the  seals  be  broken. 
This  is  a  wise  and  commendable  policy,  for  the  insides 
of  a  meter  are  to  the  average  electrician  as  the  wheels 
of  a  watch  are  to  a  small  boy — the  taking  apart  is  in- 
teresting without  doubt,  but  when  reassemblage  is 
attempted,  there  are  usually  enough  spare  parts  left 
over  to  equip  a  small  repair  department.  It  is  there- 
fore a  sate  and  rational  procedure  to  return  to  the 
manufacturer,  with  seals  intact,  any  meter  which  is 
inaccurate,  and  this  practice  should  apply  with  equal 
force  in  many  cases  where  unsealed  instruments  are 
used. 

THE  MONTREAL  STREET  RAILWAY. 

The  report  of  the  Montreal  Street  Railway  Company, 
submitted  at  the  forty-fourth  annual  meeting  of  share- 
holders held  on  November  2nd  last,  showed  net  earn- 
ings of  $952,826.80,  as  compared  with  $905,939.01 
last  year.  Four  quarterly  dividends,  amounting  to 
$642,520,  were  declared,  and  an  additional  sum  of 
$20,000  was  placed  to  the  credit  of  the  fire  insurance 
fund,  which  now  amounts  to  $267,904.92,  and  $50,- 
000  to  the  credit  of  the  contingent  account.  The 
gross  earnings  showed  an  increase  over  the  previous 
year  of  $241,037.05,  or  10.84  P^^"  cent.,  but  the  oper- 
ating expenses  increased  during  the  same  period  $194,- 
149.26,  or  14.74  per  cent.,  due  principally  to  the 
severe  weather  experienced  during  last  winter  and  to 
the  increase  in  the  expenditure  during  the  year  tor  the 
maintenance  of  the  company's  property  and  equipment. 

The  operating  expenses  of  the  Montreal  Park  & 
Island  Railway  Company's  system  also  showed  in- 
creased operating  expenses. 

The  number  of  passengers  carried  by  the  Montreal 
Street  Railway  during  the  year  was  60,281,834,  as 
compared  with  54,592,014  in  1903  and  49,947,467  in 
1902.  The  number  of  transfers  given  was  17,915,242. 
The  percentage  of  car  earnings  was  02. 37,  as  against 
60.20  in  1903  and  56.39  in  1902. 

The  company  paid  the  city  of  Montresl,  in  addition 
to  the  usual  property  and  business  taxes,  the  following 
amounts  :  Tax  on  earnings,  $127,413.29  ;  on  account 
of  snow  clearing,  $79,808.86,  making  a  total  sum  of 
$207,292. 15. 
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SOME  EXPERIMENTS  ON  LOSS  OF  HEAT  FROM  IRON  Thickness 

PIPES."  Length 

Bv  K.  W.  LKONARu.  M.  C.  Soc.  C.  K.  External  surface 
The  difticully  of  obtaininj»  reliable  data  in  convenient  form  re- 
garding the  loss  of  heat  from  \varn»  water  through  the  walls  ot 

metallic  pipes  of  differing  dimensions  when  exposed  to  cold  air  or  Inside  Diam 

water  under  differing  conditions,  led  the  wiiler  to  make  a  few  Outside  " 

experiments  during  the  past  winter,  which  was  favorable  for  s-uch  Thickness 

purposes.  The  results  of  these  ex]ierinienls  may  be  of  interest  to  Length 

some  members  of  the  society.  External  surface 
A.  G. 
■   standard  but  welded  steam  pipe.     Black — somewhat  lusly. 

Inside  diam.  1.04S"  Inside  diam 

Outside  "  '-S'S"  Outside  " 

Thickness  o-'34"  Length 

Length  4-2.s'    contains  1.581  lbs.  water.  Thickness 

Kxtern.il  surface       i .46,^  sc).  ft.  External  surface 


0.018" 

35.3"  contains  4  lbs.  water. 
'•54  sq.  ft. 

Lap-welded  charcoal  iron  boiler  tube.  Black. 
1.810" 
2.000" 
0.095" 

41"  contains  3.805  lbs.  water. 
1.784  sq.  ft. 

i"  standard  but  welded  stem  pipe.  Galvanized. 
1.048" 
'•315" 
0-134" 

4.25  contains  1.58  lbs.  water. 
1 .463  sq.  ft. 


Fig.  1. 


Fig.  2. 


R. 


2   standard  but  welded  steam  p'pe.  Black. 


C. 


D. 


Inside  diam 
Outside  " 
Thickness 
Length 

External  surtace 


2.067" 

2-37.5" 
0.154" 

3  54"  contains  5  lbs.  water. 
2.20  sq.  ft. 


Galvanized  iron  pipe.    Gauge  28. 
Diameter  2" 
Thickness  0.016" 

Length  35-3"  contains  4  lbs.  water. 

External  surface      1.54  sq.  ft. 

Bright  tin  pipe.    Gauge  26. 
Diameter  2" 


A.  and  G.  were  filled  with  warir.  water  and  exposed  under  a 
shed  to  a  temperature  of  from  16"  to  20°  P.,  and  the  rate  of  cool- 
ing is  illustrated  in  accompanying  diagram  (Fig.  i). 

A.,  B.,  C.  and  E.  were  filled  with  arm  water  and  exposed  in 
the  open  air  on  a  very  still  day  (no  perceptible  wind  blowing)  to 
a  temperature  of  from  7°  to  10°  F.  The  rate  ot  cooling  is  illus- 
strated  in  Fig.  2,  which  also  illustrates  the  rate  of  cooling  of  pipe 
B.,  exposed  to  a  wind  at  low  temrperature. 

A.,  B,,  C.,  D.,  E.  were  filled  with  warm  water  and  submerged 
in  still  water  under  the  ice,  and  the  experiment  was  repeated  in 
a  current  of  water  at  32°  flowing  at  i}i  feet  per  sec,  and  the  re- 
sults are  shown  in  Figs.  3  to  7.  Fig.  8  shows  the  rate  of  cooling 
in  G.  in  the  current.  In  all  cases  the  pipes  were  exposed  in  a 
vertical  position  sheltered  from  the  sun. 

All  of  the  diagrams  show  irregularities  which  may  be  attribut- 
ed to  inaccuracies  in  reading  the  fine  division  on  the  thermometer 


COMPARISON  OF  TRANSMISSION  FROM  VARIOUS  TUBES. 


I,oss  iu 

Description. 

Thickness 
Inches. 

Ex.  Surface 
Sq.  Ft. 

Contents 
lbs.  water 

B.  T.  U  's 
per  sq.  ft. 

Temperatures  Fahrenheit. 

per  hour. 

B. 

2„ 

Welded  Steam  Pipe — Black 

0.154 

2.20 

5.00 

124.0 

From  142  II 

32  in 

still  air  at  temp.  7  to  10'  F. 

B. 

2 II 

1 1  2.6 

II     126  II 

32  " 

"        "       7°  to  10"  F. 

B. 

2/' 

/'          II       II  II 

ft 

// 

2'7-3 

II      1 26  // 

32  " 

wind  8"  to  12,/  per  sec.  5"  to  7°  F. 

B. 

2" 

"                  n             II  II 

It 

// 

// 

309 

II      126  II 

32  " 

still  water  temp.  32°. 

B. 

2// 

// 

// 

269 

it6  II 

32  " 

32'. 

B. 

2 II 

849 

1,      116  „ 

32  " 

current  of  i       per  sec.  temp.  32°. 
still  air  temp.  7°  to  10'. 

E. 

2<i 

Lap  Welded  Boiler  Tube  - 

0.095 

1.784 

3-805 

136.7 

II      142  „ 

32  " 

E. 

2  If 

"         //          II  -/ 

385 

«      142  II 

32  " 

still  water  temp.  32  . 

E. 

2 II 

II         II          II  II 

1005 

II      142  // 

3-'  " 

current  of  i^i  -  per  sec.  tem.  32". 

A. 

III 

Welded  Steam  Pipe — Black 

o-'34 

1.463 

1.58 

1 15.0 

//      T42  II 

32  " 

still  air  temp.  8"^  to  10'^  F. 

A 

I 

//          II       II  II 

„ 

297 

II      142  II 

32 

"    water  temp.  32^ 
current  of  lyin  per  sec.  temp.  32". 

A. 

111 

II          II       II  Galvan. 

„ 

982 

II    .  142  „ 

32  " 

G. 

II 

II 

// 

950 

II      142  II 

32  " 

_    "  _               "  32°. 

C. 

2n 

Gal.  Iron  Pipe     -    -    -  - 

0.016 

'•54 

4.00 

1 29.0 

II      142  // 

32  " 

still  air         n             1,      7'  to  10  . 

C. 

2 II 

45' 

"      142  " 

32  " 

still  water  temp.  32'-\ 

c. 

2 II 

Tinned  Iron  Pipe  -    -    -  - 

1008 

"      '42  " 

32  " 

current  of  i^./  per  sec.  temp.  32'. 

D. 

2 II 

0.018 

470 

142  II 

32  " 

still  water  temp.  32°. 

D. 

2i, 

II 

" 

" 

I  224 

"      '42  " 

32 

current  of  ij^  "  per  sec.  temp.  ^2^. 

"■"Paper  read  before  the  Canadian  Society  of  Civil  Engineers,  Montreal,  October,  1904. 
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and  to  possible  irregularity  in  circulation  of  the  warm  water 
while  cooling  in  the  pipes.  Apart  from  these  irregularities  the 
differences  between  Figs,  i  and  2  are  interesting. 

In  the  table  on  the  previous  page  the  writer  compares  the  loss  in 
B.T.U.'s  per  sq.  ft.  of  external  surface  from  the  different  pipes 
under  the  differing  conditions. 

From  the  above  data  it  is  possible  to  calculate  approximately 
the  amount  of  warm  water  it  is  necessary  to  pump  through  the 
hollow  bars  of  a  rack  protecting  water  wheels  in  order  to  pre- 
vent the  accumulation  of  frazil  thereon,  as  it  is  necessary  to  raise 
the  temperature  of  such  bars  but  a  fraction  of  a  degree  to  accom- 
plish this  end. 

The  curves  indicate  that  water  slightly  warmed  loses  its  heat 
much  less  rapidly  than  hot  water  when  exposed  in  a  tube  to  a 
current  of  ice  cold  water. 

To  illustrate  the  practicability  of  this  idea  the  example  of  one 
of  the  units  in  the  extension  of  the  Hamilton  Cataract  Power, 
Light  &  Traction  Co.'s  plant  near  St.  Catharines  may  be  taken. 

The  data  are  as  follows  :  — 

Head  of  water,  267  feet. 

Capacity  of  turbine,  245  c.  ft.  per  sec,  delivered  through  steel 
penstock  6'  6"  diameter. 

Power  of  each  turbine,  6,000  H.  P. 

Rack  is  18'  6"  wide  with  length  of  16  ft.  submerged  at  ordi- 
nary water  level. 

Thin  iron  pipe  can  be  flattened  to  serve  as  bars  spaced  as 
desired  and  connected  top  and  bottom  with  headers  to  form  sec- 
tions of  the  rack  suitable  for  the  circulation  of  warm  water  under 
pressure  from  a  pump. 

The  water  area  through  the  rack  may  be  arranged  to  allow 
of  a  current  of  1)2  'eet  per  second,  thus  correspondmg  with  the 
conditions  existing  in  the  experiments  quoted  above. 

Now  assume  the  water  for  warming  the  rack  to  be  heated  to 
660  and  returned  to  the  heater  at  a  temperature  of  35°  after  be- 
ing exposed  to  a  current  of  i}4  feet  per  sec,  in  ice  cold  wafer. 
This  loss  of  31°  takes  place  in  4  min.,  from  a  i"  boiler  tube  from 
1.6  lbs.,  of  water  =  so  B.  T.  U.'s  from  a  surface  of  1.463  sq.  ft., 
or,  say,  34  B.  T.  U.'s  per  sq.  ft.  in  4  min.,  or  510  B.  T.  U.'s  per 
sq.  ft.  in  4  min.,  or  510  B.  T.  U.'s  from  i  sq.  ft.  per  hour. 

The  total  pipe  surface  submerged  in  such  a  rack  equals.  695.3 
sq.  ft.,  therefore  the  transmissisn  of  heat  from  whole  rack  per 
hour  equals  354,603  B.  T.  U.'s 

Assume  a  boiler  evaporating  9  lbs.  water  from  and  at  212°  F. 
per  lb.  coal  or  yielding  8,694  B.  T.  U's  per  lb.  coal  (latent  heat 
966  B.  T.  U's.) 

Therefore  the  coal  required  per  hour  to  warm  water  equals  41 
lbs.,  requiring  a  grate  area  of  5  sq.  ft.,  (with  8  lbs.  coal  burned 
per  hour  per  sq.  ft.  grate  area)  or  a  boiler  of  15  h.  p. 

The  quantity  of  water  to  be  heated  may  be  arrived  at  as 
follows  : 

1.6  lbs.  water  loses  31°  temp,  in  4  min., or  at  the  rate  of  260  B. 
T.  U.'s  per  hour. 

Total  loss  from  rack  (as  above)  345,603  B.T.U.'s,  requiring  a 
circulation  of  1223  lbs.  per  hour  or  122  gals.,  or  little  over  two 
gal.  per  min. 

In  order  to  avoid  difficulties  caused  by  the  freezing  of  the 
water  in  the  bars  of  the  rack  when  the  heating  system  is  not 
being  used  it  would  be  desirable  to  use  some  fluid  which  freezes 
only  at  a  very  low  temperature. 

It  would  appear  that  the'same  principle  can  be  economically 
used  to  prevent  the  accumulation  of  frazil  on  other  hydraulic 
machinery  such  as  water  wheel  casings,  etc. 

It  will  be  apparent  to  the  reader  that  with  a  lower  head  of 
water  and  a  corresponding  increased  volume,  the  circulation  of 
a  proportionately  larger  quantity  of  warm  water  would  be  neces- 
sary in  order  to  effect  the  purpose  desired,  and  there  comes  a 
point  at  which  the  object  attained  is  not  worth  the  expenditure 
of  fuel  necessary  for  the  purpose. 


D.  Moore,  of  Qu'Appelle,  N.W.T.,  has  installed  an  electric 
light  plant  in  his  mill. 

The  new  electric  light  plant  at  Mildmay,  Ont.,  is  now  in 
operation  and  it  is  probable  that  arrangements  will  be  made  for 
lighting  the  streets. 

Messrs.  Wm.  Snider  and  C.  W.  Schiedel,  representing  the 
Waterloo  Electric  Light  Company,  have  asked  for  a  ten  years' 
franchise  for  the  suppi)' of  electric  light  in  W'aterloo,  Ont.,  but 
as  negotiations  for  the  purchase  of  the  plant  by  the  town  are 
under  way,  no  immediate  action  will  be  taken. 
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At  the  International  Electrical 
Development  of       Congress  some  very  interesting 

High  Tension  ,  1  • 

AppaLra^tus.  tacts  Were  brought  out  in  con- 

nection with  high  tension  insula- 
tors. In  Canada  we  have  not  as  yet  any  very  high 
voltage  lines,  and  consequently  the  obtaining  of  insula- 
tors with  a  safety  factor  of  three  or  even  four,  has  not 
been  found  either  difficult  or  expensive.  With  the  in- 
troduction, however,  of  potentials  of  50,000  or  60,000, 
new  and  more  complex  problems  have  to  be  dealt  with, 
and  the  safety  factor  for  such  pressures,  instead  of  be- 
ing raised,  has  been  reduced  in  some  cases  to  below 
two.  On  the  Toronto-Niagara  line,  where  the  poten- 
tial used  will  be  in  the  neighborhood  of  60,000,  the 
insulators  are  subjected  to  a  test  voltage  of  120,000, 
and  the  behavior  of  these  insulators,  under  actual 
service,  will  be  watched  with  great  interest  by  all  high 
tension  engineers.  At  St.  Louis  a  number  of  instances 
were  cited  where  insulators,  which  had  been  subjected 
to  rigid  water  tests  of  120,000  volts,  had  broken  down 
in  less  than  a  month's  service  on  a  potential  of 
40,000,  indicating  that  even  a  safety  factor  of  three 
was  insufficient.  In  the  still  air  spaces  in  high  ten- 
sion insulators,  dust  seems  to  find  a  very  convenient 
and  comfortable  resting  place,  and  thus  the  resistance 
is  materially  decreased.  On  the  other  hand,  with  the 
type  in  which  the  petticoats  are  spread,  the  surfaces 
become  wet,  and  are  therefore  conducting  surfaces, 
so  far  as  high  tensions  are  concerned.  The  problem 
as  it  stands  to-day  is  indeed  a  difficult  one,  and  practi- 
cally places  the  designer  between  the  devil  and  the 
deep  sea. 


While  on  the  subject  of  high  potentials,  we  beg  to 
call  attention  to  the  interesting  information  contained 
on  page  200  of  our  last  i.ssue,  on  the  70,000  volt  direct 
current  tests.  In  the  St.  Maurice-LaUsanne  plant,  the 
results  will  be  of  real  value,  and  precedents  will  be  es- 
tablished which  it  will  be  safe  for  the  engineers  of  the 
future  to  follow,  for  the  line  is  in  commercial  opera- 
tion, with  comparatively  large  capacity  behind  it. 
Experimental  work,  as  it  is  usually  carried  on,  does 
not  enable  us  to  draw  conclusions  directly  applicable 
to  commercial  projects,  but  nevertheless  is  of  material 
value,  as  it  gives  the  opportunity  of  observing  and 
studying  the  various  phenomena  of  lower  order  which 
occur  under  high  pressures.  The  building  on  the 
miniature  scale  of  experimental  apparatus  for  high 
tensions,  in  either  direct  or  alternating  current,  brings 
out  many  of  the  conditions  which  have  to  be  met  and 
dealt  with  in  actual  service,  but  the  inherent  difficulty 
is  that  the  really  severe  conditions  cannot  be  repro- 
duced. The  1,000  kilowatt,  1,000,000  volt  transfor- 
mer, exhibited  at  St.  Louis  by  Purdue  University,  fs 
along  the  same  scale  of  experimenting  as  the  high  ten- 
sion direct  current  line  previously  mentioned.  A  spe- 
cial building  has  been  provided  for  this  piece  of  appara- 
tus, and  experience  has  shown  the  wisdom  of  this 
move,  as  the  transformer  discharges  to  the  roof  and 
neighbouring  tank  bolts  when  the  potential  is  raised  to 
about  500,000.  A  six  foot  spark  has  been  a  common 
thing  in  laboratory  work  for  manj'  years,  but  never 
before  has  such  a  discharge  been  seen  with  so  great  a 
capacity  behind  it.  As  yet  it  has  been  impossible  to 
raise  the  secondary  potentiaf  to  more  than  half  its 
rated  normal,  prevailing  damp  weather  having  made 
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proper  insulation  out  of  the  question.  So  far  all  the 
breakdowns  have  been  in  the  transformer  house  itself, 
and  not  out  on  the  specially  constructed  line.  We 
may  be  over-confident  in  this  respect,  but  we  would 
not  be  surprised  if,  when  this  apparatus  is  installed  in 
its  future  home  at  Purdue,  and  is  operated  under  full 
potential,  that  the  results  of  the  experimenting  will 
lead  to  a  raising  of  the  voltage  now  used  for  commer- 
cial transmission  to  considerably  above  the  apparent 
limit  of  seventy  or  eighty  thousand. 


Tunnel  Route  "  will  be  shunned  by  the  travelling  pub- 
lic. 


TKe  St.  CUir 
Tunnel. 


It  seems  almost  incredible  that  a 
great  railroad  liketheGrandTrunk 
should,  for  the  saving  of  a  few  pal- 
try thousands,  maintain  on  their  lines  a  death  trap  like 
the  St.  Clair  tunnel.  To  apply  such  a  name  to  this  great 
piece  of  engineering  appears  to  be  carrying  things  too 
far,  but  nevertheless,  in  its  present  condition,  nothing 
fits  it  half  so  well.  The  centre  portion  of  the  tunnel  is 
considerably  lower  than  either  of  its  ends,  and  there- 
fore the  carbonic-acid  gas  discharged  by  the  engines 
tends  to  accumulate  in  this  lower  portion,  by  reason  of 
its  specific  gravity'  being  greater  than  air.  For  ven- 
tilation, the  movement  of  the  entire  body  of  air  due 
to  winds  and  to  passing  trains,  is  relied  upon,  but  ex- 
perience has  shown  that  this  means  is,  at  times,  en- 
tirely ineffective.  We  understand  that  several  deaths 
have  occurred  in  the  past  for  which  the  carbonic-acid 
was  responsible — either  the  men  were  asphyxiated  in 
the  tunnel  and  were  found  dead,  or  they  died  from  the 
efFects  of  the  gas  shortly  after  being  rescued.  With  a 
tunnel  of  this  profile  a  certain  amount  of  poisonous  air 
is  bound  to  settle  in  the  lower  portion,  but  if  this  be 
not  added  to  by  locomotives,  the  means  of  ventilation 
now  employed  should  be  ample  to  keep  the  tunnel 
clear.  Early  on  Sunday  morning,  October  9'h,  a 
freight  train  was  being  hauled  to  the  Canadian  side, 
when  the  draw-bar  pulled  out  in  the  third  or  fourth  car 
from  the  engine.  The  air  outside  was  practi,.ally  still, 
the  gas  in  the  tunnel  was  very  bad,  and  as  a  result, 
before  the  train  could  be  removed,  (our  of  the  crew 
were  suffocated,  and  of  the  rescue  party,  two  were 
overcome.  Not  counting  previous  deaths,  this  gives 
six  lives  for  which  the  present  condition  of  the  tunnel 
is  responsible.  If,  instead  of  a  freight,  the  accident 
had  happened  to  a  passenger  train,  the  loss  of  life 
would  have  been  terrible — and  yet,  all  these  years,  the 
railroad  has  been  aware  of  this  possibility  and  has 
done  nothing  whatever  to  remedy  the  evil.  It  is  simply 
another  example  of  the  niggardly  policy  of  railroads 
that  persistently  risk  the  lives  of  their  employes  and 
patrons  by  neglect  of  proper  safety  precautions.  This 
last  occurrence  cannot  properly  be  called  an  accident, 
since  the  maintenance  ol  deadly  risks  removes  it 
from  the  category  of  chance  happenings.  It  is  to  be 
sincerely  hoped  that  this  recent  tragedy  will  bring 
home  to  the  Grand  Trunk  officials  the  absolute  neces- 
sity for  the  immediate  substitution  of  electricity  for 
steam,  so  far  as  this  portion  of  their  road  is  concerned. 
The  solution  of  the  problem  though  it  can  scarce  be 
dignified  by  such  a  term — is  the  electric  locomotive  ; 
its  use  is  unquestionably  indicated  by  the  existing  con- 
ditions. If  action  be  not  taken  by  the  Directors  of 
their  own  accord,  and  at  once,  we  trust  to  see  the 
Government  step  in  and  compel  them  to  do  something. 
In  any  event,  until  the  risk  is  removed,  the  "  St.  Clair 


Canadian 
Water  Power 
Development. 


In  a  paper  recently  presented 
before  the  British  Association  by 
Mr.  A.  A.  C.  Swinton,  it  is  stat- 
ed that  what  was  probably  the 
first  hydro-electric  development  with  "  long  distance 
transmission"  in  the  world,  was  installed  by  Lord  Arm- 
strong, at  Cragside,  Northumberland,  in  1882.  A  90 
volt  Siemens  direct  current  generator  was  belt  driven 
by  means  of  an  eight  horse  power  turbine,  operating 
under  a  head  of  30  feet.  The  power  was  carried  by 
bare  overhead  wires,  supported  by  porcelain  insulators 
on  poles,  to  a  house  about  a  mile  distant,  and  there 
used  for  lighting.  This  was  just  twenty-two  years 
ago,  and  an  interesting  comparison  can  be  made  by 
means  of  the  table  furnished  by  Mr.  Swinton,  and 
printed  below,  showing  the  present  hydro-electric 
developments  of  the  world  : 


Country. 


Horse  Power. 


United  Stale-^   5-71467 

225 
,000 


Canada 

Italy  

France  

Switzerland 
Germa  y  ■  •  • 

Sweden  

Austria  .... 
Great  Britain 

Russia  

India  

J  <pan  .  . 

South  Africa. 

Mexico  

Venezuela. .  . 
Brazil. :  


228 
210 
161 

J  33 
81 

7' 
16 


343 

302 

077 
000 
,000 
■  906 
1,000 
,050 
•450 
,  100 
.470 
,200 
800 


Total . 


  1,466,390 

It  is  stated  in  connection  with  the  above,  that  great 
difficulty  was  experienced  in  obtaining  these  figures, 
and,  that  therefore,  in  practically  every  case,  the 
amounts  given  are  too  small.  We  judge  this  to  be  a 
fact,  as  no  mention  is  made  of  Spain,  a  country  long 
famous  for  its  water  powers.  It  should  be  more  than 
gratifying  to  all  Canadians  to  note  the  standing  of 
their  country.  The  figure  of  228,225  evidently  does 
not  include  the  recent  installations  at'  Niagara,  and 
when  the  works  of  the  three  companies  now  building 
at  this  point  are  completed  about  350,000  horse  power 
can  be  added  to  the  amount  given.  This  makes  Can- 
ada's claim  to  second  place  absolutely  assured,  and  by 
a  big  margin.  In  concluding  his  paper,  Mr.  Swinton 
gives  the  following  table  of  average  efficiencies  for  a 
good  sized  hydro-electric-transmission  plant  : 


Apparatus 

Flumes,  turbines,  etc  

Three  phase  generators    

Step-up  transformers  

Transmission  line  

Siep-down  transformers  ....   

Low  tension  distributing  .sysiem  

Or  a  total  efficiency  of  about  58  per  cent. 


Full  load 
efficiency 
per  cent. 

75 
9+ 
97 
93 
96 

95 


While  these  figures  will  differ  materially  in  some 

cases  in  this  country  and  in  the  States,  still  they  are 

sufficiently  approximate  for  general  conditions  to  be 
of  value. 


The  Corporation  of  Napanee,  Ont.,  have  retained  the  services 
of  Mr.  R.  S.  Kelsch,  consulting  engineer,  Montreal,  in  connec- 
tion with  the  new  electric  light '  plant  and  waterworks  to  be  in- 
stalled by  the  Corporation. 
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V  INVENTION  *v  DEVELOPMENT  V 


IN  Tf^fr  ELECTRIGf\L  FIELD 


Experiments  with  Single-Phase  Traction.— Compar- 
ative tests  between  the  Ganz  system  of  three-phase 
traction  and  the  Finzi  system  of  single-phase  working 
are  to  be  carried  out  shortly  on  the  Valtellina  Railway. 
These  tests  have  been  prompted  by  the  successful  trials 
of  the  Finzi  system  on  the  tramway  system  of  Milan. 
One  of  the  standard  motor  cars  of  the  Bologna-Modena 
line  is  to  be  equipped  for  the  purpose  stated  with  four 
100  h.p.  single-phase  motors,  working  at  from  200  to 
400  volts,  and,  as  no  starting  resistances  are  to  be 
used,  it  follows  that  the  speed  control  is  to  be  effected 
by  transformers  with  variable  ratios  of  transformation. 
The  power  is  to  be  transmitted  from  the  motors  to  the 
car  axles  by  gearing,  and  the  motor  car  is  intended  to 
haul  a  train  weighing  100  tons  between  Lecco  and 
Sondrio  at  a  speed  of  44.6  miles  per  hour.  Single- 
phase  current  at  3,000  volts  is  to  be  fed  into  the  trolley 
line,  and  will  be  conveyed  to  the  motor  car  by  means 
of  trolleys  of  the  same  design  as  used  at  present  in 
connection  with  the  three-phase  service. 


Double-Carbon  Arc  Lamp — Charles  E.  Harthan,  of 
the  General  Electric  Company,  Lynn,  Mass.,  has  ob- 
tained a  patent  for  a  direct  current,  constant-potential 
double  arc  lamp,  adapted  for  modern  conditions. 
The  construction  of  the  lamp  permits  the  two  pairs 
of  carbons  to  be  placed  near  together,  preferable 
about  two  inches  apart,  so  as  to  prevent  the  arcs 
from  being  too  near  the  inner  surface  of  the  globe.  It 
is  found  that  by  bringing  the  carbons  near  each  other 
the  current  traversing  one  pair  has  a  steadying  effect 
on  the  arc  between  the  other  pair  ;  but  this  effect  is 
lost  if  they  are  so  near  as  to  exert  a  blow-out  action. 
The  positive  line  is  connected  with  the  resistance  coil, 
from  which  a  lead  runs  to  one  terminal  of  the  magnet, 
whose  other  terminal  is  connected  by  lead  with  that 
one  of  the  carbon  tubes  whose  lower  carbon  is  support- 
ed by  a  leg  of  the  lamp.  The  binding  post  at  the  upper 
end  of  this  leg  is  connected  by  lead  with  the  other  car- 
bon tube,  and  the  circuit  therefrom  is  by  way  of  the 
other  leg  of  the  lamp,  a  gas-cap  lead  and  switch  to  the 
negative  side  of  the  line.  In  order  to  permit  the  use 
of  inclosing  globes  of  different  lengths  an  improved 
supporting  device  is  provided,  consisting  of  a  wire  bail 
suspended  by  springs  and  having  at  its  lower  end  a 
ring  to  receive  the  lower  end  of  the  globe  and  a  de- 
pending loop  serving  as  a  finger  hold  in  pulling  down 
the  bail  to  release  the  globe. 


Hot  Wire  Measuring  Instruments. — The  Whitney 
Electrical  Instrument  Company  have  recently  placed 
on  the  market  a  line  of  voltmeters  and  ammeters  of  the 
hot-wire  type  which  embody  many  new  features.  The 
accompanying  diagrammatic  illustration  shows  the 
underlying  principles  :  A  wire  a-b,  of  high  resistance, 
low-temperature  coefficient  and  non-oxidizable  metal, 
is  secured  at  one  end  to  a  plate  c,  passed  around  a  pul- 
ley d  secured  to  a  shaft  e,  and  its  free  end  brought 
back  again  and  mechanically  though  not  electrically 


attached  to  the  same  plate  c.  Plate  c  is  kept  under 
stress  by  the  spring  f,  which  constantly  tends  to  pull  it 
in  a  direction  at  right  angles  with  the  axis  of  the  shaft 
e,  and  is  so  guided  that  it  can  be  moved  in  that  one 
direction  only.  To  the  shaft  e  is  likewise  secured  an 
arm  g,  bifurcated  at  one  end  and  counterweighted  at 
the  other.  Between  the  extremities  of  the  bifurcated 
ends  of  the  arm  g  is  another  shaft  h,  on  which  there  is 
a  small  pulley  and  to  which  Is  attached  the  needle  i 
that  gives  the  desired  indications  ;  a  fine  silk  fibre  is 
attached  at  one  end  to  one  of  the  arms  of  g,  then 
passes  around  the  pulley  and  the  staff  h,  and  finally 
has  its  other  extremity  secured  to  the  other  arm.  The 
arms  are  springy  and  serve  to  keep  the  silk  fibre  taut. 
The  current  to  be  measured  flows  through  the  wire  a 

only,  entering  and  leav- 
ing as  indicated  by  the 
arrows.  Evidently,  when 
a  is  heated  by  the  pass- 
age of  current,  it  ex- 
pands, which,  as  a  and  b 
were  originally  under  the 
same  tension,  makes  a's 
tension  relatively  less 
than  that  of  b,  and  equi- 
librium can  be  restored 
only  when  the  pulley  d 
rotates  sufficiently  to 
again  equalize  the  strain. 
The  rotation  of  d,  of 
course,  carries  g  with  it 
and  g,  in  moving,  causes 
the  silk  fibre  to  rotate  the 
shaft  which  carries  the  needle.  It  the  temperature  of 
the  air  surrounding  the  instrument  changes,  a  and  b 
are  affected  alike,  and  their  resulting  equal  expansion 
simply  results  in  a  movement  of  the  plate  c  back  or 
forth  in  its  path  without  any  tendency  to  rotate  the 
pulley. 


Details  of  New  Hot-Wire  Meas- 
uring Instrument. 


Secret  Telephone  System — Mr.  Richard  M.  Beard, 
of  New  York,  has  devised  a  telephone  system  especial- 
ly designed  to  meet  the  demands  of  persons  requiring 
absolutely  private  telephonic  communication  and 
equally  adapted  to  fill  all  the  other  requirements  of 
telephone  traffic.  The  disposition  of  the  local  circuits 
and  apparatus  in  the  central  exchanges  is  as  follows  : 
The  individual  visual  signal  for  indicating  the  subscrib- 
er's call  is  tapped  directly  onto  one  side  '^f  the  subscrib- 
er's line  and  makes  connection  with  the  other  side  of 
the  line  through  the  jack  springs  when  no  plug  is  in 
the  answering  or  any  of  the  multiple  jacks.  The  an- 
swering jack  and  multiple  jacks  are  so  connected  to- 
gether through  their  contacts  that  when  a  plug  is  in 
any  of  the  jacks  the  line  is  open  to  every  jack  occurring 
after  it  in  the  multiple.  On  the  keyboard  the  keys  for 
each  pair  of  cords  are  arranged  in  a  separate  group, 
consisting  of  one  two-way  listening  key  and  two  sig- 
naling keys,  so  that  when  all  of  the  keys  are  in  the 
normal  position  the  cords  are  connected  together,  but 
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when  either  of  the  bifjnalling  buttons  is  pressed  the 
cord  to  which  It  corresponds  is  disconnected  from  the 
other  cord  and  the  listening  key  and  the  generator  con- 
tact springs  are  placed  In  circuit  with  it.  When  the 
lever  of  the  listening  key  Is  thrown  the  one  way  or  the 
other  from  the  normal  position  the  cords  are  discon- 
nected from  each  other  and  the  operator's  telephone  is 
connected  with  the  one  cord  or  the  other,  according  to 
the  position  of  the  lever,  and  all  the  other  apparatus 
and  circuits  are  arranged  in  the  manner  usually  em- 
ployed In  central  exchanges.  In  Installations  having 
more  than  one  central  exchange  the  exchanges  are  con- 
nected by  trunk  lines,  as  in  common  practice. 


Arc  Lamp  With  Hot  Wire  Control.— In  the  August 
number  of  the  Electrical  News  some  particulars  were 
given  of  the  arc  lamp  with  hot  wire  control  Invented 
by  C.  E.  Foster,  of  Wimbledon,  England.  The  fol- 
lowing description  and  illustration  of  the  lamp  are  taken 
from  the  London  Electrician  : 

Referring  to  the  accompanying  illustration,  the  cur- 
rent enters  the  positive  terminal,  shown  dotted,  and 
passes  down  the  lead  S,  to  the  post  V.  To  this  post 
are  attached  two  pairs  of  metal  strips 
RR,  the  expansion  and  contraction  of 
which  control  the  feed  of  the  carbon. 
The  upper  end  of  the  strips  are  fixed 
to  the  stirrups  NN,  which  are  hung 
from  the  rocker  M,  on  the  post  L,  the 
height  of  which  Is  adjustable  by  the 
screw  K,  enabling  the  tension  of  the 
strip  to  be  regulated.  To  prevent 
sparking  at  the  rocker  the  strips  are 
connected  across  just  above  the  stir- 
rups, as  shown.  The  bottom  ends  of 
the  strips  are  attached  to  a  hook  T, 
from  which  connection  Is  made  by  the 
flexible  wire  D,  to  the  upper  carbon 
holder  Q,  and  are  free  to  slide  In  the 
tube  P.  This  holder  is  merely  a  split 
tube,  and  the  positive  carbon  is  pushed 
home  into  It.  The  circuit  from  the 
negative  or  lower  carbon  Is  through 
the  carbon  holder  Y,  the  bottom  rods 
HH  and  the  negative  lead  A,  to  the  negative  terminal. 
When  current  is  turned  on  the  strips  expand;  and  as  the 
bottom  hook  T  Is  fixed  to  the  end  of  a  rigid  strut  B, 
pivoted  at  its  upper  end,  the  hook  is  pulled  over  to  the 
left  by  the  spring  C,  acting  through  the  disc  F  and  the 
link  E.  As  the  disc  rotates  It  moves  the  lever  U,  shown 
dotted  In  the  drawing,  and  thus  brings  into  action  the 
clutch  W,  which  lifts  the  positive  carbon  and  strikes 
the  arc.  There  is  a  certain  amount  of  play  between 
the  link  U  and  the  disc  F,  so  that  the  wire  is  allowed 
to  attain  a  fairly  high  temperature  before  the  arc  is 
struck.  With  a  diminished  current  the  heated  strip 
shortens,  and  the  disc  Is  turned  slightly,  allowing  the 
carbon  to  feed.  Should  the  feed  of  the  lamp  prove  too 
fast  or  too  slow,  It  may  be  adjusted  by  the  screw  K. 
The  lamp  is  fireproof,  and  contains  no  solenoid  or  dash- 
pot.  The  upper  carbon  is  guided  by  a  steatite  ring  G, 
screwed  into  the  bushing  X,  and  the  clutch  is  lined  with 
the  same  material. 


Arc  Lami'  With 

HOT-WiRE 

Control. 


PUBLICATIONS. 

The  Ball  Engine  Company,  of  Erie,  Pa.,  iiave  just  published  a 
small  booklet  devoted  to  the  Robb  Armstrong  Sweet  governor. 

By  permission  of  the  Civil  Engineering  Department  of  the 
Masschuset^s  Institute  of  Technology,  Boston,  the  Abner  Doble 
Company,  of  San  Francisco,  have  reprinted  for  distribution  a 
thesis  by  II.  C.  Crowell  and  G.  C.  D.  Lenth  on  "  An  Investiga- 
tion of  the  noble  Needle  Regulating  Nozzle." 

The  Canadian  Westinghouse  Company,  Hamilton,  Ont.,  have 
issued  a  circular  of  unusual  interest  entitled  "Westinghouse 
Generators  for  Three-Wire  Direct  Current  Service.  "Among  the 
illustrations  is  a  diagram  of  the  connections  for  two  three-wire 
generators  operated  in  multiple.  Another  circular  issued  by  this 
company  gives  a  very  complete  description  of  the  Westinghouse 
multiple  alternating  arc  lamp. 

The  McGraw  Publishing  Company,  114  Liberty  street,  New 
York,  have  issued  in  book  form  a  lecture  delivered  by  Nikola 
Tesia  before  the  Institute  of  Electrical  Engineers,  London,  En- 
gland, entitled  "  Experiments  with  Alternate  Currents  of  High 
Potential  and  High  Frequency,"  with  an  appendix  by  the  same 
author  on  ihe  transmission  of  electric  energy  without  wires.  In 
the  latter  he  reviews  his  recent  work  and  presents  illustrations 
from  photographs  never  before  published.  The  price  of  the 
book  is  one  dollar. 

Section  i  of  the  Canadian  General  Electric  Company's  new 
Supply  Catalogue,  devoted  to  annunciators,  bells,  and  general 
house  supplies,  is  deserving  of  special  mention,  the  various  lines 
which  they  manufacture  being  very  fully  described.  First  is  a 
complete  explanation,  with  diagrams,  of  their  simplified  return 
call  and  fire  alarm  system,  then  ten  pages  are  devoted  to  the 
different  types  of  annunciators.  In  the  push  button  section  are 
shown  some  very  artistic  designs,  and  in  the  battery  section  are 
to  be  found  illustrations  of  many  well-known  types  of  batteries. 
The  Edison  primary  battery  is  described  in  detail  and  instruc- 
tions given  for  their  installation  and  care. 

Theo.  Audel  &  Company,  63  Fifth  avenue,  New  York,  have 
issued  the  second  edition  of  "  Self  Propelled  Vehicles,"  a  prac- 
tical treatise  on  the  subject  by  J.  E.  Homans,  A.M.  The  pub- 
lishers announce  that  the  book  has  been  thoroughly  revised  and 
in  large  part  rewritten.  There  is  a  vast  ainount  of  useful  infor- 
mation to  be  found  within  its  644  pages,  and  it  is  so  well  arranged 
and  illustrated  that  the  reader  cannot  fail  to  comprehend 
the  meaning.  The  general  principles  of  automobile  construction 
and  operation  are  included  in  the  opening  chapters.  Then  fol- 
lows an  exhaustive  account  of  the  theory,  construction  and 
operation  of  gas  engines  occupying  over  one  hundred  pages. 
The  succeeding  chapters  are  of  equal  interest.  Retail  price,  tvo 
dollars. 

"The  Power  of  the  New  York  Subway"  is  the  title  of  an 
interesting  booklet  published  by  the  AUis-Chalmers  Company,  of 
Milwaukee,  U.  S.  A.,  and  devoted  to  the  power  equipment  in  the 
new  underground  Rapid  Transit  System  of  New  York,  which 
has  recently  been  put  into  operation.  In  this  power  house  there 
are  installed  nine  Allis-Chalmers  twin  engines  of  12,000  horse 
power  each,  being  the  largest  aggregation  of  steam  engmes  in 
the  world.  These  engines  are  combined  vertical  and  horizontal, 
compound  condensing;  speed,  75  revolutions  per  minute;  stroke, 
60  inches;  steam  pressure,  175  pounds;  500  degrees  F.  super- 
heat; height  of  engine,  39  feet  2  inches;  weight,  630  Ions;  high 
pressure  cylinders,  42  inches  diameter;  low  pressure  cylinders, 
86  inches  diameter.  Measured  in  electrical  terms,  the  daily 
average  output  of  the  nine  engines  is  stated  to  be  about  800,000 
kilowatt  hours.  This  is  equal  to  about  1,2=50,000  horsepower 
exerted  for  one  hour.  The  daily  consu.nption  of  coal  is  a  thou- 
sand tons,  and  of  water  1,800,000  gallons.  The  consumption  of 
lubricating  oil,  which  is  ordinarily  a  large  item  of  expense  in 
operating  power  plants,  has  in  this  plant  been  reduced  to  a  mini- 
mum. A  flood  of  oil  is  passed  constantly  through  every  bearing; 
it  is  then  filtered  and  used  over  and  over  again.  At  (he  end  of 
Ihe  day  the  actual  oil  consumption  for  the  nine  engines  is  slated 
to  be  less  than  one  barrel. 


The  Davis  Leather  Company,  of  Newmarket,  Ont.,  have  de- 
cided to  install  their  own  electric  plant  for  lighting  their  tannery. 
About  300  incandescents  will  be  required. 


The  New  Brunswick  Telephone  Company  have  extended  their 
line  from  Grand  Falls  to  Edmundston.  With  this  extension  the 
company  has  the  river  section  of  Ihe  province  well  covered,  Ihe 
line  from  St.  John  to  Edmundston  being  about  300  miles.  A 
second  inetallic  copper  wire  has  just  been  strung  between  St. 
John  and  Fredericton. 
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COSTS  AND  PROFITS  OF  EECTRIC  RAIL- 
WAYS IN  GERMANY. 

The  enforced  publication  of  corporate  finances  and 
the  exhaustive  methods  by  which  municipal  accounts 
are  kept  and  made  public  in  Germany  have  enabled  the 
Association  of   Electrical    Engineers    to  collect  and 
formulate  some  hitjhly  interesting  statistics   on  the 
financial  results  which  have  followed  the  change  from 
horse  to  electrical  traction  in  street  railways  in  that 
country.     Within   a  period  of  four  or  five  years  the 
horse  car  practically  disappeared  from  Germany  and 
was  replaced  by  electric  tramway    systems,  which 
traverse  all  the  cities  and  larger  towns  and  connect 
each  of  them  with  practically  every  village  and  hamlet 
in   a  large    and  constantly  extending  radius.  The 
statistics  of  operation  of  the  electric  roads  prove  that 
while  serving  the  public  infinitely  better  than  any  other 
method  of  city  and  suburban  transportation  yet  devised, 
they    have    proved   in    many  cases  less  lucrative  to 
shareholders  than  the  horse  car  lines  which  they  re- 
placed.   There  are  several  tangible  reasons  for  this, 
some  of  which  are  more  or  less  peculiar  to  Germany. 
Among  these  may  be  cited  the  fact  that  most  German 
municipalities  refused  at  the  outset  to  permit  overhead 
conductors  to  be  used  in  important  or  centrally  located 
streets,  and  the  companies  were  therefore  forced  to  use 
a  costly  type  of  car  which  would  take  its  current  in  the 
suburban  streets  from  an  overhead  wire  carrying  a 
voltage  sufficient  to  charge  at  the  same  time  storage 
batteries  of  sufficient  capacity  to  run  the  car  through 
the  central  districts  where  the  trolley   wire  was  for- 
bidden. These  storage  batteries  were  heavy  and  expen- 
sive, they  deteriorated  steadily  and  were  difficult  to  keep 
in  order,  and  when  thesncwand  ice  ot  winterencumber- 
ed  the  tracksthey  failed  so  utterly  in  Berlin,  Hanover, 
and  other  cities  that  thousands  of  cars  equipped  with 
them  had  to  be  thrown  out  and  their  storage  batteries 
removed.     It  was  only  at  this  heavy  cost  that  the  over- 
head trolley  wire  secured  admission  to  the  central  dis- 
tricts of  several  German  cities,  and  there  are  even  yet 
in  Berlin  and  elsewhere  long  stretches  on  important 
avenues  where  it  is  tabooed  and  underground  con- 
ductors are  insisted  upon  as  indispensable. 

Moreover,  there  are  very  few  municipalities  in  Ger- 
many where  electric  power  can  be  generated  by  any 
other  or  cheaper  power  than  that  of  steam  or  gas 
engines,  and  no  form  of  steam  fuel  is  really  cheap  in 
that  country.  Although  a  very  few  of  the  largest  cen- 
tral stations  produce  electric  power  as  low  as  i}(  cents 
per  kilowatt  hour,  in  most  others  the  cost  averages 
from  2}(  to  3^  cents,  and  in  certain  small  stations  as 
high  as  10  cents  per  kilowatt  hour.  Estimated  by  the 
ordinary  German  standard,  the  power  consumption  per 
car  varies  with  grade,  curves,  and  other  conditions 
from  450  to  700  watt  hours  per  car  kilometer,  equal 
(in  case  of  the  latter  figure)  to  i,  170  watt  hours  per 
car  mile. 

The  rates  of  fares  in  most,  if  not  all,  German  cities 
are  rigidly  restricted  by  the  authority  granting  the  con- 
cession. In  Berlin,  for  instance,  street  railway  fares 
anywhere  within  city  limits  are  restricted  to  10  pfennige 
(2.38  cents),  and  for  the  same  sum  the  passenger  may 
ride  on  some  of  the  suburban  lines  any  distance  up  to 
7  kilometers  (4.34  miles).  From  the  latest  published 
statistics  it  appears  that  the  average  street  railway 
fares  paid  in  11  principal  German  cities'during  the  year 


1903  varied  from  2.2  cents  each  at  Frankfort  to  2.72 
cents  at  Hamburg,  the  mean  average  for  Berlin  and  its 
suburbs  being  2.35  cents,  or  less  than  half  the  usual  5 
cent  fare  that  prevails  generally  in  this  country. 
To  complete  the  restrictions  under  which  street  railways 
operate  in  Germany,  most  of  their  charters  contain 
clauses  providing  that  from  a  prescribed  date  the  com- 
pany shall  pay  to  the  municipality  a  portion  of  its 
surplus  after  disbursing  a  stipulated  percentage  as 
dividends.  A  typical  contract  of  this  kind  stipulates 
that  beginning  with  1903  the  company  shall  pay  to  the 
city  35  per  cent,  of  its  surplus  remaining  after  a  6)4 
per  cent,  dividend  has  been  paid  to  stockholders,  and 
50  per  cent,  of  the  surplus  after  an  8  per  cent,  dividend. 
Many  charters  further  provide  that  after  being  operated 
by  the  companies  for  a  specified  term  of  years  the  whole 
installation,  tracks,  power  plant  and  equipment,  shall 
revert  in  fee  simple  to  the  municipality  which  has 
granted  to  the  corporation  for  a  term  of  years  the  use 
of  its  streets. 

The  total  length  of  German  street  railways  at  the 
close  of  igo2  was  1,906  miles,  of  which  346  miles,  or 
about  18  per  cent.,  were  under  municipal  ownership. 
Ot  the  latter  65  miles  were  leased  to  individuals,  leaving 
281  miles  of  lines  operated  directly  by  the  municipali- 
ties. The  four  longest  municipal  lines  are  at  Frank- 
fort, 261^  miles  ;  Dusseldorf,  25  miles  ;  Munich,  29 
miles,  and  Cologne,  40  miles.  It  does  not  appear  that 
fares  over  these  lines  are  lower,  but,  on  the  contrary, 
that  they  are  rather  higher  than  those  charged  on 
similar  lines  worked  by  individuals  or  corporations. 
In  Nuremburg,  for  example,  the  principal  street  rail- 
way charged,  under  private  management,  a  uniform 
10  pfenning  (2.38  cents)  rate,  until  the  city,  in  order  to 
complete  a  zone  system,  took  over  the  private  line  and 
thereupon  increased  the  rate  ot  fare.  On  the  whole,  it 
cannot  be  said  that  experience  has  increased  public 
sentiment  in  Germany  in  favor  of  municipal  manage- 
ment of  street  railways,  and  several  cities — among 
which  is  Barmen- — which  built  their  own  lines  .are  now 
considering  the  plan  of  leasing  them  to  private  com- 
panies. 

By  far  the  largest  and  most  important  corporation  of 
this  kind  is  the  Great  Berlin  Street  Railway  Company, 
which,  with  its  various  branches,  operates  200  miles  of 
track,  of  which  144  miles  are  owned  and  the  remainder 
are  controlled  by  the  company.  On  its  own  lines  the 
"  Grosse  Berliner"  ran  last  year  40,400,000  car  miles 
and  carried  295,000,000  passengers,  whose  fares 
aggregated  $7,025,000.  The  total  capital  of  the  com- 
pany is  100,082,400  marks  (23,819,611);  its  shares  are 
to-day  worth  184,  and  its  3^  per  cent,  bonds  are 
quoted  at  99.40.  This,  however,  is  the  status  of  an 
exceptionally  powerful  and  ably  managed  company  in  a 
laige,  level  city,  and  is  quite  above  the  average  finan- 
cial condition  of  street  railway  companies  elsewhere  in 
Germany,  most  of  which  have  to  be  satisfied  with  4 
and  5  per  cent,  net  earnings  on  their  stock. 

The  Berlin  company  is  at  present  in  litigation  with 
the  city  over  a  question  which,  as  it  inv'olves  the  im- 
portant point  whether  a  municipality  may  grant  fran- 
chises to  new  companies  on  streets  already  occupied 
by  another  lessee,  has  a  certain  pertinent  interest  in 
this  connection.  About  two  years  ago  there  was  opened 
for  traffic  the  so-called  Elevated  and  Underground 
Railway,  a  double-track  electric  line  of  most  perfect 
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construction  and  appointment,  with  two  arms  or 
branches  running  from  a  central  station  to  points  in 
the  eastern  and  western  parts  of  the  city.  Trains  of 
three  cars  run  over  these  branches  at  intervals  of  three 
to  five  minutes,  and  at  such  speed  as  to  traverse  a  dis- 
tance of  2^  miles  in  about  ten  minutes.  The  line  is 
very  popular  and  carries  an  immense  and  steadily 
growing  traffic,  which  naturally  trenches  more  or  less 
upon  the  business  of  the  surface  lines  which  belong  to 
the  "  Grosse  Berliner."  In  order  to  reach  a  still  more 
central  and  crowded  portion  of  the  city  the  new  com- 
pany asks  authority  to  extend  its  subterranean  main 
stem  from  the  present  terminus  at  the  Potsdamer  Rail- 
way station  northeastward  to  a  point  beyond  the  river 
To  this  the  Great  Berlin  Company  objects,  and  the 
municipality  iias  applied  to  the  courts  to  confirm  its 
authority  to  disregard  the  protest  and  grant  the  fran- 
chise for  what  would  be  an  important  public  improve- 
ment. 


MECHANICAL  EQUIPMENT  OF  HEAT  MEAS- 
URED BY  ELECTRICAL  MEANS- 

Prof.  Howard  T.  Barnes,  of  McGill  University, Mon- 
treal, presented  at  the  International  Electrical  Con- 
gress at  St.  Louis,  in  September  last,  a  valuable  but 
highly  scientific  paper  on  the  above  subject.  Summariz- 
ing the  facts  contained  in  the  poper  it  is  found  : 

(1)  That  the  mechanical  measurements  of  the  equi- 
valent differ  by  i  part  in  1000,  the  result  by  the  con- 
tinuous method  being  below  that  by  Joule's  method. 

(2)  That  by  accepting  the  latest  values  of  the  Clark 
cell  and  the  ohm,  the  result  by  the  continuous  elec- 
trical method  is  brought  into  absolute  agreement  with 
the  mean  of  the  mechanical  measurements. 

(3)  That  the  measurements  by  the  electrical  method 
of  Joule  give  results  that  are  too  high,  but  the  devia- 
tion from  the  continuous  electrical  method  is  in  the 
same  direction  as  that  shown  by  a  comparison  of  the 
same  methods  applied  directly. 

(4)  That  it  seems  advisable  to  select  a  thermal  unit 
which  is  a  mean  over  the  range  between  o  degs.  and 
100  degs.,  and  thus  independent  of  any  temperature 
scale. 

(5)  That  the  most  probable  value  of  the  mechanical 
equivalent  measured  by  electrical  means  is  4. 186 joules 
in  terms  of  the  mean  unit. 

(6)  That  the  value  of  the  equivalent  in  terms  of  a 
unit  at  any  intermediate  temperature  may  be  obtained 
by  reference  to  the  variation  curve  for  the  specific  heat 
of  water  obtained  by  the  continuous  electrical  method, 
and  which  when  integrated  givts  a  value  of  the  mean 
equivalent  equal  to  4.186  joules. 

Whatever  changes  may  be  made  in  the  values  of  the 
electrical  units,  which  are  used  for  calculation  in  this 
paper,  our  conclusions  in  regard  to  the  mean  of  the 
direct-mechanical  measurements  will  remain  unaffected. 
Thus  the  mechanical  equivalent  which  we  have  recom- 
mended above  need  not  be  changed,  for  by  the  agree- 
ment of  the  electrical  methods  with  the  mechanical  it 
is  probable  that  we  have  values  of  the  electrical  units 
very  near  the  truth. 


Messrs.  Cjliyer  &  Brock,  electrical  contractors,  Montreal, 
advise  us  that  the  only  change  in  their  firm  is  the  retirement  of 
Mr.  Clayton,  who  has  been  a  partner  for  the  past  eighteen 
months.  Messrs.  Alfred  Coliyer  and  G.  N.  Brock  will  continue 
the  business  as  heretofore  under  the  same  name. 


THE  LEVIS  COUNTY  RAILWAY. 

The  gross  earnings  of  the  Levis  County  Railway 
Company,  which  operate  an  electric  railway  in  Levis, 
Que.,  was  $35,044.04  for  the  fiscal  year  ending  June 
30,  1904.  The  operating  expenses  for  same  period 
were  $23,201,  leaving  a  net  income  of  $11,843.04. 
Deducting  interest  and  fixed  charges  of  $10,831.13, 
the  surplus  from  operation  is  shown  to  have  been 
$1,011.91.  The  inability  of  the  company  to  obtain 
power  caused  the  operation  of  the  road  to  be  discon- 
tinued from  the  2nd  of  July  to  the  9th  of  August,  which 
resulted  in  a  loss  in  income  of  upwards  of  $7,000.  A 
settlement  was  recently  aflfected  with  the  Canadian 
Light  &  Power  Company  and  the  cases  taken  from 
the  Court.  A  new  five-year  contract  for  600  horse 
power  at  $18.33  P^^"  horse  power  was  signed  on  the  8th 
of  October,  which  is  $1.66  per  horse  power  less  than 
the  old  contract. 

A  steam  power  station  of  700  horse  power  capacity 
was  projected  last  July  in  two  units  of  350  h.p.  each. 
One  set  has  been  purchased,  and  will  be  put  in  run- 
ning order,  and  will  be  a  very  valuable  asset  to  the 
company  as  a  reserve  to  their  present  source  of  power. 

The  extension  of  their  line  to  the  Chaudiere  Basin, 
about  two  miles  up  the  river  from  the  present  terminus, 
will  likely  be  undertaken  as  soon  as  the  balance  of  the 
company's  securities  are  placed. 

TORONTO  BRANCH  A.  1.  E.  E.  MEETING. 

The  tenth  regular  meeting,  and  the  first  monthly 
meeting  for  the  season  of  the  Toronto  branch  of  the 
American  Institute  of  Electrical  Engineers  was  held  on 
Friday,  October  28th,  in  their  spacious  assembly  room 
at  the  Engineers'  Club,  94-96  King  street  west. 

The  feature  of  the  evening  was  a  paper  introduced 
for  discussion  by  Mr.  R.  G.  Black,  entitled,  "Ground 
Shields  for  Transformers",  by  Mr.  F.  J.  Peck.  The 
discussion  which  followed  brought  out  the  fact  that 
the  underwriters  in  framing  their  regulations  had  given 
attention  only  to  questions  affecting  the  fire  hazard  and 
had  neglected  to  provide  the  necessary  precautions 
against  accidents  and  loss  of  life. 

The  organization  of  local  branches  has  been  actively 
promulgated  by  the  American  Institute  of  Electrical 
Engineers  during  the  past  two  years.  The  Toronto 
branch  was  organized  May  28th,  1903,  and  has  since 
been  steadily  growing  in  strength  and  influence. 

The  object  with  which  local  branches  have  been  en- 
couraged is  to  enable  the  members  of  the  Institute 
unable  to  attend  the  New  York  meetings  to  come  to- 
gether and  hold  local  meetings  of  identically  the  same 
character  as  the  New  York  meetings.  These  meetings 
are  usually  held  two  weeks  after  the  New  York  meet- 
ings and  the  papers  presented  at  the  New  York  meet- 
ings are  available  for  presentation  and  discussion. 

The  value  of  the  Toronto  branch  to  local  members  of 
the  Institute  cannot  be  overestimated.  The  opportun- 
ity to  co-operate  with  other  Institute  members  in  the 
discussions  should  appeal  to  engineers  or  persons 
interested  in  electrical  work.  The  Toronto  branch  is 
doing  good  work  ;  the  membership  is  growing  rapidly 
and  the  season's  work  promises  to  be  of  great  interest 
and  value. 

The  Canadian  Oil  Company,  of  Toronto,  are  establishing  a 
warehouse  at  Nelson,  B.  C,  which  will  be  the  distributing  point 
for  the  Kootenay  district. 
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During  the  past  montli  it  was  announced  that  Mr- 
Norman  VV.  Bethune,  who  for  the  past  forty  years  has 
been  manager  of  the  Ottawa  division  of  the  Great 
North-Western  Telegraph  Company,  had  retired  from 
the  service  and  had  been  succeeded  by  Mr.  F".  R.  Car- 
ney, of  Chicago. 

Mr.  Bethune  is  one  of  the  oldest  telegraph  operators 
ill  the  Dominion.  He  was  born  in  Montreal  in  1828 
and  entered  the  service  of  the  Montreal  Telegraph 
Company  in  1S47  at  nineteen  years  of  age.  He  was 
one  of  ihe  first  class  of  young  men  taught  to  operate 
in  order  to  fill  the  offices  of  the  Montreal  Company, 
whose  lines  were  then  in  process  of  construction,  and 
is  the  only  survivor  of  that  class.  He  opened  the  first 
office  on  that  company's  line  east  of  Toronto  in  July, 
1S47,  and  served  in  several  other  offices,  and  in  1849 
was  placed  in  charge  of  the  Canadian  end  of  the  Mon- 
treal and  New  York  line.  In  1850  he  was  removed  to 
Troy,  N.Y.,  where  he  remained  for  five  years,  return- 
ing to  Montreal  in  1855  as  local  manager  of  that  office. 
In  1S63  he  was  removed  to  Ottawa,  where  for  forty- 
one  years  he  has  filled  the  position  ot  manager  for  the 
Montreal  Telegraph  Company  and  the  G.N.W.  Tele- 
graph Company,  which  leased  the  wires  of  the  former 
company.  Under  his  management  the  Ottawa  Valley 
has  become  covered  with  a  network  of  telegraph  wires, 
and  the  growth  of  the  business  has  been  due  in  no 
small  part  to  Mr.  Bethune's  special  tact  and  judgment. 


Mr.  N.  W.  Uethune, 
Retiring  Manager  G.N.W.  Telegraph  Company,  OUawa. 

The  G.N.W.  Telegraph  Company,  in  whose  service  he 
has  been  for  the  last  twenty-two  years,  have  granted 
him  a  liberal  retiring  allowance  tor  life,  which  is  a  fit- 
ting recognition  of  his  record  of  fifty-seven  years  of 
continuous  service  in  the  telegraph  field. 

On  his  recent  retirement  Mr.  Bethune  was  presented 
with  a  complimentary  address  and  a  valuable  cabinet 
of  sterling  silver  in  token  of  the  -esteem  in  which  he 
is  held  by  his  friends  and  fellow  citizens  of  Ottawa, 
the  presentation  being  made  by  Sir  Sanford  Fleming 
on  behalf  of  the  subscribers. 


Mr.  F.  R.  Carney,  who  succeeds  Mr.  Bethune,  was 
born  in  Dubuque,  Ohio,  March  27,  1872,  and  since 
boyhood  has  been  connected  with  the  telegraph  busi- 
ness. He  served  with  the  Western  Union  Telegraph 
Company  as  manager  at  several  pomts  and  with  the 
Postal  Telegraph  Company  as  the  Chief  of  the  Delivery 
and  Service  Departments  at  Chicago,  where  he  had 
432  messengers  under  his  charge.  The  latter  position 
is  one  that  few  telegraph  men  are  familiar  with  on  a 
large  scale,  and  it  afforded  an  opportunity  for  very 
valuable  experience. 

Mr.  Carney  is  a  practical  electrician  and  familiar 


Mr.  F.  R.  Carney, 
New  Manager  G.N.W.  Telegraph  Company,  Ottawa. 

with  all  departments,  and,  with  the  benefit  of  his  ex- 
perience, he  will  no  doubt  upbuild  the  business  in  Otta- 
wa and  render  a  first-class  telegraph  and  messenger 
service.  He  has  a  genial  and  pleasant  manner  which 
will  soon  win  him  many  Canadian  friends.  He  is  mar- 
ried and  has  three  children. 


THE  AUTOMATIC  VERSUS  THE  MANUAL 
TELEPHONE  EXCHANGE. 

In  a  paper  on  the  above  subject  read  by  Mr.  Kemp- 
ster  B.  Miller  before  the  International  Electrical  Con- 
gress, the  author  asks  the  question  :  "It  is  possible  to 
make  a  machine  serve  to  effect  the  electrical  connec- 
tion of  any  line,  in  a  large  or  small  group,  with  any 
other  line  in  the  group,  for  the  purpose  of  telephone 
communication,  and  afterwards  to  eflfect  a  disconnec- 
tion when  required?"  There  can  be,  he  says,  even  at 
the  present  early  stage  of  development,  but  one  answer 
to  this  question.  That  it  is.  The  automatic  switch- 
board at  Grand  Rapids,  Mich.,  recently  selected  100 
differed  lines  chosen  at  random  from  among  approxi- 
mately 5,000  lines  centering  in  that  office.  Some  of 
the  subscribers  called  did  not  respond,  which  will  occur 
in  any  system;  and  some  of  the  lines  were  automatic- 
ally reported  busy,  which  is  to  be  expected;  but  in  no 
single  case  was  the  wrong  line  chosen,  and  in  but  one 
case  was  the  disconnection  improperly  secured.  The 
verdict  of  a  large  number  of  the  subscribers  interviewed 
by  Mr.  Miller  in  that  city  was  practically  unanimous 
to  the  effect  that  they  uniformly  secure  their  connec- 
tions and  disconnections  prompth',  accurately  and 
satisfactory. 

On  the  question  of  cost  Mr.  Miller  says  : 

"Taking  the  system  as  a  whole,  we  find  that  the 


November,  1904 


THE  CANADIAN  ELECTRICAL  NEWS 


225 


present  automatic  system  is  considerably  higher  in  first 
cost  than  the  manual  system,  and  assuming  that  in- 
terest and  depriciation  are  at  the  same  rate  in  each 
case,  this  shows  to  considerable  disadvantage  against 
the  automatic  system  in  the  annual  charges  due  to 
these  items  alone. 

"For  an  exchange  of  5,000  lines  served  by  one 
office,  the  cost  of  automatic  equipment,  including  tele- 
phones, may  be  taken  at  $35  for  each  individual  line. 
In  manually  operated  exchanges  the  corresponding 
cost  is  not  far  from  $25  per  line.  The  difference  be- 
comes greater — that  is,  more  in  favor  of  manual— for 
smaller  offices,  and  smaller  or  less  favorable  to  the 
manual  in  larger  offices. 

"  Whether  or  not  the  depreciation  on  automatic  ap- 
paratus should  be  taken  at  a  higher  rate  than  that  cn 
the  manual  is  a  question  that  we  have  not  at  present 
sufficient  data  or  information  to  determine.  It  is  true 
that  in  the  present  manual  switchboard  the  flexible 
cord  nuisance  found  in  all  present  forms  of  manual 
switchboard  apparatus  is  largely  eliminated.  It  is  also 
true  that  the  automatic  apparatus  is  more  complicated, 
add  requires  greater  care  in  its  maintenance  ;  but 
whether,  if  both  systems  are  ifiaintained  with  reason- 
able care,  the  automatic  will  show  a  much  greater  rate 
'  of  depreciation  than  the  manual,  I  am  not  at  all  cer- 
tain. Much  of  the  depreciation  in  manual  telephone 
apparatus  is  due,  not  to  the  fact  that  the  apfiaratus 
wears  out,  but  rather  to  the  fact  that  the  apparatus  is 
rendered  obsolete  by  new  inventions.  That  the  same 
will  be  true  in  the  case  of  automatic  apparatus  cannot 
be  doubted,  but  it  is  a  good  point  to  bear  in  mind  that 
if  telephonic  development  should  point  toward  automa- 
tic apparatus,  to  the  exclusion  of  manual,  and  should 
prove  the  superiority  of  automatic,  then  the  highest 
developed  and  newest  manual  apparatus  will  depre- 
ciate greatly  in  value  by  that  fact  alone.  It  does  not 
seem  unreasonable,  therefore,  to  place  the  rate  of  de- 
preciation on  both  manual  and  automatic  apparatus  at 
about  the  same  figure. 

"  In  point  of  maintenance,  the  advantage  must  be 
conceded  to  the  manual.  This  is  certainly  true  at 
present,  with  regard  to  both  the  central  office  and  the 
subscribers'  station  apparatus..  No  good  reason  is  ap- 
parent why  it  should  not  always  be  true.  Automatic 
apparatus  is  especially  at  a  disadvantage  at  the  sub- 
scribers' stations,  and  it  is  really  at  this  point  that  the 
automatic  system  seems  to  involve  a  poor  engineering 
feature.  The  tendency  of  telephone  development  in 
regard  to  sub-station  apparatus  has  been  until  lately 
along  what  seemed  to  be  unquestionably  good  engi- 
neering lines.  The  sub-station  apparatus  has  been 
gradually  simplified,  the  battery  has  been  removed,  as 
has  also  the  magneto  generator,  and  the  instrument 
has  been  reduced  to  the  simplest  fundamental  parts. 

The  Ontario  Independent  Telephone  Company  have  been 
granted  a  franchise  by  the  town  council  of  Amiiersi burg-,  Ont. 

In  1901  the  Hell  Telephone  Company's  building-  in  Winnipeg- 
was  enlarged  to  carry  2,500  lines  and  the  central  energy  system 
installed.  It  was  thought  that  this  enlargement  would  be  suffi- 
cient for  some  years,  but  already  it  has  been  foimd  necessary  to 
further  increase  the  capacity  of  the  exchange.  A  large  addition 
is  now  being  built  which  will  greatly  increase  the  accommoda- 
tion, and  to  help  out  in  the  present  rush  they  are  ins'alling  an- 
other i  ,500  lines  on  the  present  board.  The  new  board  wlrch 
w'll  be  installed  when  the  new  building  is  complelod  will  have  a 
capacity  of  10,000  lines. 


PRIZES  TO  WESTINGHOUSE  COMPANIES. 

The  prizes  awarded  to  the  Westinghouse  Companies  at  the 
Louisiana  Purchase  Exposition  are  announced,  as  follows  : 

Special  award  in  the  Department  of  Machinery  for  "  the  best, 
most  complete  and  most  attractive  installation". 

Twelve  Grand  Prizes. — To  the  Westinghouse  Electric  and 
Manufacturing  Company,  for  "  Alternating  current  generators 
and  motors,  alternating  current  turbo-generator  installation, 
static  transformers,  and  rotary  converters".  I'o  the  Westing- 
house  Electric  and  Manufacturing  Company,  for  "  Direct  current 
generators  and  motors".  To  the  Westinghouse  Electric  and 
Manufacturing  Company,  for  "Electric  railway  motors,  alternat- 
ing current  and  direct  current,  and  control  systems  for  single 
and  multiple  unit  operation  and  for  mining  and  industrial  loco- 
motives". To  the  Westinghouse  Machine  Company,  for  "  Hori- 
zontal gas  engines  ana  steam  turbines".  To  the  Westinghouse 
Air  Brake  Company,  for  "Air  brakes  and  friction  draft  gears". 
To  the  Westinghouse  Traction  Brake  Company,  for  "  Brakes  for 
electric  cars".  To  the  American  Brake  Company,  for  "Driver 
brakes '.  To  the  Westinghouse  Automatic  Air  and  Steam  Coupler 
Company,  for  "  Air  and  steam  couplers '.  To  the  Westinghouse 
Brake  Company,  Limited,  London,  England,  for  "Air  brakes 
and  accessories".  To  the  Westinghouse  Company,  Limited,  of 
St.  Petersburg,  Russia,  for  "  Air  brakes  and  accessories '.  To 
the  Union  Switch  &  Signal  Company,  for  "  Signal  system".  To 
the  Cooper  Hewitt  Electric  Company,  for  "The  development  of 
the  mercury  vapor  arc  lamp. 

Eight  Gold  Medals. — To  the  Westinghouse  Electric  and 
Manufacturing  Company,  for  "Complete  switchboards  and  con- 
trjlling  apparatus,  and  the  application  of  electric  motors  for 
mechanical  purposes."  To  the  Westinghouse  Electric  and 
Manufacturing  Company,  for  "Alternating  current,  direct  cur- 
rent, and  Bremer  arc  lamps  and  arc  lighting  systems."  To  the 
Westinghouse  Electric  and  Manufacturing  Company,  for  "Elec- 
tric measuring  instruments."  To  the  Nernst  Lamp  Company,  for 
Nernst  lamps."  To  the  Cooper  Hewitt  Electric  Company,  for 
"V  apor  lamps  for  photo-engraving."  To  the  Pittsburg  Meter 
Company,  for  "Water  and  gas  meters."  To  the  Westinghouse 
Electric  and  Manufacturing  Company,  for  "Industrial  betterment 
work."  To  the  Westinghouse  Air  Brake  Company,  for  "The 
housing  of  the  working  classes.  " 

Four  Silver  Medals. — To  the  Westingouse  Electric  &  Manu- 
facturing Company,  for  "switches,  fuses  and  wiring  appliances." 
To  the  Sawyer-Man  Electric  Company,  for  "incandescent  lamps." 
To  the  Bryant  Electric  Company,  for  "electric  light  fittings." 
To  the  Societe  Anonyme  Westinghouse,  Havre,  F"rance,  for 
"gasoline  automobiles." 

One  Bronze  Medal.-- To  the  Perkins  Electric  Switch  Manu- 
facturing Company,  for  "electric  switches." 


SPARKS. 

The  City  Council  of  Fredericton,  N.B.,  have  appointed  a  com- 
mittee to  report  as  to  the  cost  of  installing  an  electric  plant  to 
light  the  municipal  buildings. 

The  Brantford  Electric  &  Operating  Company,  Brantford, 
Ont.,  are  seeking  a  ten-year  renewal  of  their  lighting  contract 
with  the  city.  They  agree  to  install  the  alternating  enclosed  arc 
system. 

Mr.  T.  W.  Goulding,  formely  manager  of  the  Western  L'nion 
Telegraph  Company's  offices  at  Vancouver,  B.  C,  and  later 
superintendent  of  the  Pacific  Division,  with  headquarters  at 
Seattle,  has  received  the  appointment  of  general  superintendent 
of  the  European  agencies  of  that  company.  He  will  be  located 
in  London,  England.  Mr.  Goulding  has  been  associated  with 
telegraphy  for  the  last  twenty-five  years,  having  commenced  as 
messenger  for  the  G.  N.  W.  Telegraph  Company  in  Winnipeg 
in  1876. 

The  Hamilton  Board  of  Trade,  at  a  special  meeting  held  Oc- 
tober 12th,  1904,  passed  a  resolution  in  favor  of  the  early  com- 
pletion of  the  Trent  Valley  canal,  and  urging  upon  the  Minister 
of  Railways  and  Canals  the  importance  of  a  full  and  comprehen- 
sive report  on  both  routes  based  upon  modern  methods  of  canal 
construction,  such  report  to  include  an  estimate  of  the  cost  of 
improving  and  deepening  the  harbors  of  Port  Hope  and  Tren- 
ton, the  cost  of  operating  railway  and  road  bridges,  and  the  ex- 
penditure incurred  in  buoying  and  lighting  both  of  the  proposed 
routes  from  the  mouth  of  the  Otonabee  river.  The  adoption  of 
the  resolution  followed  the  delivery  of  an  illustrated  address  by 
Mr.  Ji  Alex.  Culverwell,  of  Port  Hope,  managing-director  of  the 
Central  Ontario  Power  Company. 
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ELECTRIC  LIGHT  AND  POWER  IN 
MONTREAL. 

The  Montreal  Lii^ht,  Heat  &  Power  Company,  of 
Montreal,  controls  the  following  companies  :  The 
Montreal  C^as  Company  ;  The  Royal  Electric  Company; 
The  Montreal  &  St.  Lawrence  Light  &  Power  Com- 
pany ;  The  Imperial  Electric  Light  Company  ;  The  La- 
chine  RapiJs  Hydraulic  &  Land  Company;  The  Stand- 
ard Light  &  Power  Company  ;  The  Citizens  Light  & 
Power  Company  ;  and  The  Temple  Electric  Company. 

These  companies  at  the  time  of  consolidation  were 
operating  a  great  Variety  ot  systems,  among  which 
wore  the  following  : — 
5,000  V.  3  phase,  60  cycles  transmission. 
-'5,000  V.  5  phase,  66  cycles  transmission. 
2,300  V.  3  phase,  60  cycles  underground  and  overhead 
distribution. 

2,200  V.  2  phase,  66  cycles  underground  and  overhead 

distribution. 
1 15  V.  lighting  service,  3  phase,  60  cycles. 
52  and  104  V.  lighting  service,  2  phase,  66  cycles. 
550  v.  motor  service,  3  phase,  60  cycles. 
550  v.  motor  service,  2  phase,  66  cycles. 
250  v.  motor  service,  direct  current. 
250-500  V.  3  wire  motor  service,  direct  current. 
Wood  arc  machines,  125  light,  9.6  amp.,  open  arc 

circuits. 

Brush  arc  machines,    125  light,  9.6  amp.,   open  arc 
circuits. 

T.  H.   arc  machines,   50  light,  9.6  amp.,   open  arc 
circuits. 

W.  E.  Co.  Reg.,  50  light,  7  amp.,  enclosed  arc  circuit. 

All  of  the  above  properties  are  being  consolidated 
into  one  large  uniform  system.  It  is  expected  that  the 
change  will  require  at  least  two  years'  time.  Consider- 
able progress  has  been  made  in  the  work,  which  when 
completed  will  make  the  Montreal  Light,  Heat  & 
Power  Company's  system  one  of  the  finest  electric 
properties  on  this  continent.  Mr.  R.  S.  Kelsch,  con- 
sulting engineer,  Montreal,  is  preparing  the  plans  and 
supervising  the  work.  Mr.  Kelsch  was  the  general 
superintendent  and  engineer  of  the  Lachine  Rapids 
Hydraulic  &  Land  Company  until  that  company  was 
absorbed  by  the  Montreal  Light,  Heat  &  Power  Com- 
pany— the  latter  company  immediately  retaining  his 
services  for  the  above  work.  Mr.  Kelsch's  central 
station  experience  covers  a  period  of  over  twenty-two 
years. 

The  Montreal  Light,  Heat  &  Power  Company  also 
have  exclusive  control  of  the  power  delivered  on  the 
Island  of  Montreal  by  t!ie  Shawinigan  Water  &  Power 
Company,  from  Shawinigan  Falls,  Que.,  85  miles 
north-east  of  Montreal.  The  power  is  transmitted  at 
50,000  volts  and  will  be  merged  into  the  general  sys- 
tem of  the  Montreal  Light,  Heat  &  Power  Company. 
The  latter  company  now  controls  a  total  capacity  in 
steam  and  water  power  of  100,000  horse  power. 


The  Board  of  Water,  Light  and  Power  Commissioners  for 
Fenelon  Falls,  Ont.,  has  cl.ised  a  contract  with  the  Ambursen 
Hydraulic  Construciion  Company,  of  Boston,  for  the  construc- 
tion of  a  concrete-steel  power  dam  in  the  Fenelon  river  for 
municipal  ligheing.  The  dam  is  200  feet  long  and  is  about  10 
feet  high.  The  work  was  commenced  on  the  6ih  instant  and 
will  be  finished  about  the  ist  of  November.  Mr.  E.  Bradley, 
C.  E.,  of  Montreal,  is  the  Canadian  representative  of  the  Am- 
bursen Hydraulic  Construction  Company. 


PERSONAL. 

Mr.  James  Bannan,  chief  engineer  at  the  City  Hall,  Toronto, 
has  been  elected  fourth  vice-president  of  the  International  Union 
of  Steam  Engineers. 

Mr.  Charles  H.  Mitchell,  C.E.,  of  Niagara  Falls,  Ont.,  was 
recently  unanimously  elected  to  the  Senate  of  Toronto  Univer- 
sity by  the  graduates  in  applied  science. 

Mr.  J.  VV.  Linden,  chief  electrician  ot  the  Owen  Sound  Elec- 
tric Light  Department,  assumed  the  responsibility  of  wedded 
bliss  last  month.  The  Electrical  News  ioins  with  his  many 
friends  in  extending  congratulations. 

Mr.  D.  E.  Blair,  superintendent  ot  rolling  stock  for  the  Mon- 
treal Street  Railway  Company,  was  married  at  Quebec  Septem- 
ber 28ih  last  to  Miss  Gertrude  E.  Evans,  daughter  of  Mr.  E.  A. 
Evans,  manager  of  the  Quebec  Railway,  Light  &  Power  Com- 
pany. I'he  employees  of  the  Montreal  Street  Railway  presented 
Mr  Blair  with  a  silver  tea  set. 

The  many  friends  of  M.  D.  A.  Starr,  who  was  for  a  number  of 
years  chief  selling  agent  for  the  Royal  Electric  Company, 
will  be  pleased  to  learn  that  since  leaving  Canada  his  successful 
career  in  the  electrical  field  has  not  been  "broken.  He  is  now 
general  manager  of  the  Clyde  Valley  Electrical  Power  Com- 
pany, of  Glasgow,  Scotland.  In  a  letter  to  the  Electrical 
News  Mr.  Starr  states  that  the  company  have  a  very  extensive 
area  under  their  exclusive  control  for  the  supply  of  power,  etc  , 
comprising  some  734  square  miles,  with  Glasgow  as  a  centre. 
One  or  two  of  the  large  corporations,  such  as  Glasgow  and 
Paisley,  are  not  included  in  their  incorporation,  as  they  already 
had  large  plants  installed  prior  to  the  formation  of  the  Clyde 
Valley  Electrical  Power  Company.  The  company  are  construct- 
ing two  very  large  power  stations,  one  of  which  is  expected  to 
be  completed  by  the  end  of  the  year,  and  the  other  one  very 
shortly  afterwards.  One  is  located  at  Yoker,  about  seven  miles 
west  of  Glasgow,  the  other  at  Motherwell,  about  fourteen  miles 
east  of  Glasgow.  All  the  distribution  is  underground,  but  it  is 
intended  to  generate  three-phase  25  cycle  A.  C.  current  at  a 
pressure  of  1 1,000  volts.  The  equipment  will  include  Westing- 
house-Parsons  steam  turbines  and  turbo-generators  direct-con- 
nected, and  boilers  with  the  most  modern  steam  auxiliary  appli- 
ances. The  capacity  of  each  of  these  power  houses  will  be  in 
the  vicinity  of  20,000  h.p.,  and  it  is  proposed  to  construct 
several  more  in  the  near  future  to  cover  different  areas.  The 
power  houses  will  be  models  in  the  way  ot  substantial  construc- 
tion and  ornate  inside  equipment.  There  is  a  large  demand  for 
power,  some  customers  requiring  as  much  as  3,000  to  5,000  h.p. 
each,  the  location  being  right  in  the  centre  of  the  greatest  in- 
dustrial district  of  Great  Britain. 


TRADE  NOTES. 

The  Scott  &  Hudson  Building  Company,  of  Rat  Portage, Ont., 
hnve  installed  a  30  h.  p.  Westinghouse  motor. 

The  Jones  &  Moore  Electric  Company  are  installing  a  com- 
plete electric  light  plant  for  the  Collingwood  Furniture  Com- 
pany, Collingwood,  Ont. 

The  Whaley  Automatic  Smoke  Prevention  &  Fuel  Saver  Com- 
pany are  about  to  install  smoke  consumers  in  the  municipaj 
power  house  at  Goderich,  Ont. 

The  Georgian  Bay  Engineering  Works,  Midland,  Ont.,  have 
recently  installed  an  electric  lighting  plant,  consisting  of  a  Jones 
&  Moore  direct  current  generator,  capable  of  carrying  150  lights. 

The  Wm.  Kennedy  &  Sons  Company,  of  Owen  Sound,  Ont., 
are  manufacturing  eighteen  head-gate  winches  for  the  Hamt'ton 
Cataract  Power  Company's  plant  at  Power  Glen,  Ont.  They 
are  also  building  a  special  device  designed  to  close  the  head- 
gates  in  the  event  of  a  sudden  escape  of  water. 

The  machinery  firm  of  G.  S.  Sinclair  &  Sons,  Wiarton,  Ont., 
has  been  turned  into  a  joint  stock  company,  with  a  capital  of 
$40,000.  Mr.  Sinclair  is  president  of  the  new  companj',  whose 
specialty  is  the  Sinclair  patent  coupling.  They  contemplate 
building  a  larger  shop  and  installing  special  machinery  for  the 
manufacture  of  this  coupling. 

The  business  of  the  StiUvell-Bierce  &  Smith-\'aile  Company, 
manufacturers  of  hydraulic  machinery,  etc..  Dayton,  Ohio,  has 
been  acquired  by  Colonel  J.  D.  Piatt,  president  of  the  Barney  & 
Smith  Manufacturing  Company.  Colonel  Piatt  has  organized  a 
new  company  to  be  called  the  Plat'  Iron  Works  Company,  and 
to  have  a  capital  of  $400,000.  The  unfinished  contracts  of  the 
Stilwell-Bierce  <fe  Smith-\"aile  Coinpany  will  be  taken  over. 
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ELECTRICAL  MEASURING  INSTRUMENTS. 

Messrs.  Foxcroft  &  Duncan,  Queen's  Road,  Dalslon,  London, 
England,  are  well-known  manufacturers  of  electrical  measuring 
instruments.  The  first  illustration  represents  their  portable  type. 
The  ■'  Permanent  Magnet  "  instrument  is  most  suitable  where  a 
cheap  and  reliable  testmg  instrument  is  required,  and  is  specially 


recommended  for  low  readings.  It  is  direct  reading  and  is  pro- 
vided with  adjusting  screws  for  re-calibration.  It  has  a  silvered 
dial  with  white  enamelled  porcelain  on  copper,  the  needles  de- 
flecting in  both  directions  from  a  central  zero,  but  can  be  made 
with  side  zero  if  required. 

The  moving  coil  "Dead-Beat  "  type  is  a  much  higher  class 
instrument  and  is  more  suitable  for  the  highe*-  ranges  where  ex- 
treme accuracy  is  required.  It  has  a  silvered  and  engraved  dial 
equally  divided  up  the  whole  range.    It  is  extremely  accurate, 


there  being  no  hysteresis  error,  and  is  perfectly  "  dead-beat  ". 
It  can  be  calibrated  with  a  set  zero  or  to  start  (rom  o,  and  can 
be  arranged  to  read  from  a  central  zero  in  either  direction,  if 
desired,  without  extra  charge.  The  shunt  is  contained  in  the 
same  case  as  the  instrument  up  to  250  ampere*;,  making  it  a 
most  compact  instrument  for  testing  purposes. 

The  above  mentioned  instruments  are  supplied  in  portable  teak 
case  with  strong  leather  handle. 


The  "  Edgewise  "  instruments,  one  of  which  is  shown  in  the 
second  illustration,  are  very  suitable  for  main  switchboards,  and 
effect  a  great  economy  in  space.  They  are  mounted  in  painted! 
cast-iron  cases  with  nickel  or  coppered  fronts  and  enamelled  cardl 
scales  with  exceptionally  bold  figuring  to  enable  I  hem  to  be 
suitably  fixed  on  the  top  or  front  ot  switchboard,  as  desired. 


AN  ECONOMICAL  ARC  LAMP. 

So  rapidly  is  the  field  of  electric  lighting  being  developed  that 
information  concerning  the  most  successful  lighting  appliances  is 
becoming  of  greater  interest  throughout  Canada,  and  in  this  con- 
nection the  Jandus  interchangeable  arc  lamp,  sold  in  Canada  by 
the  Packard  Electric  Company,  of  St.  Catharines,  is  command- 
ing much  attention.  This  lamp  has  practically  instituted  a  revo- 
lution in  arc  lighting  and  is  of  exceptional  merit  because  of  its 
adaptability  to  many  uses.  Among  the  many  strong  points  of 
excellence  the  following  are  some  for  which  convincing  claims 
are  made  :  One  lamp  interchangeable  for  all  circuits,  individu- 
ally superior  burning  qualities,  long  life,  quickest  trimmed,  lowr 
expense  tor  carbons  and  trimming,  compact  and  neat  appear- 
ance, uniform  1 2-inth  upper  carbon  trim,  handsome  ornamental 
case  of  colonial  design,  accessibility  of  parts  for  inspection,  non- 
breaking inner  globe  that  is  easily  cleaned,  etc. 

The   Packard  Electric  Ccmpany  ha\  e  recently  prepared  a 


Jandus  iNncKt.  ham.i  ai;i.i;  Arc  Lamp. 

special  pamphlet  describing  the  Jandus  arc  lamp  in  detail  which 
will  be  of  interest  to  every  arc  lamp  user.  This  pamphlet  they 
will  be  pleased  to  send  free  upon  application. 


WORLD'S  FAIR  HONORS. 

The  Allis-Chalmers  Ccmpany  advise  us  that  they  have  swept 
the  field  by  winning  (he  highest  honors  at  the  Si.  Louis  Exhi- 
bition with  each  of  their  t hree  exhibits:  Steam  engine,  electrica^ 
and  mining. 

The  five  thousand  horse  power  engine,  popularly  known  as  the 
"  Big  Reliable,"  and  the  huge  generator  built  by  the  Bullock 
Electric  Manufacturing  Company,  each  won  a  grand  prize 
These  two  machines,  forming  the  huge  unit  which  supplies  the- 
world-famous  decorative  lighting  of  the  Exposition  buildings  and 
grounds,  and  which  have  never  failed  under  the  most  frequent 
and  most  unexpected  emergency  loads,  are  so  well  known  as  the 
dominating  features  of  the  machinery  sfction  of  the  Expositior* 
that  it  is  unnecessarj  to  describe  tnem  again. 

The  Bullock  Electric  Manufacturing  Company's  grand  prize 
also  covered  all  their  alternators,  synchronous  motors,  direct 
current  generators  and  motors  and  rotary  converters.  This^ 
award  is  a  significant  tribute  which  must  interest  all  users  of 
electrical  machinery.  In  addition  to  all  this  the  Bullock  system  of 
multiple  voltage  control  of  motors  won  a  gold  medal. 
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M^»rceliu  Tremblay  has  registered  as  pioprieloi  of  tin-  Domin- 
ion Electric  Company,  Montreal. 

The  ratepayers  of  P.ilmeston,  Out.,  carried  a  by-law  a  fort- 
i)i,.;ht  ago  to  raise  money  to  extend  the  electric  light  plant. 

Mr.  Roy  Scott,  who  has  been  in  charge  of  the  electric  light 
plant  of  St'alorth,  Ont,,  for  the  past  two  years,  has  accepted  a 
lesponsible  position  in  Winnipeg. 

The  by-law  confirming  the  agreement  with  ttie  Ottawa  Electric 
Company  for  the  lighting  of  the  streets  of  Ottawa  for  a  period  of 
ten  year.s  has  been  signed  by  the  mayor. 

The  Council  of  Paris,  Ont.,  have  passed  a  by-law  providing 
for  the  issue  of  debentures  to  the  amount  of  $10,000  for  the  piir- 
po>e  ofex'ending  and  completing  the  electric  light  plant. 

Ovving  to  inability  to  make  suitable  arrangements  with  pro- 
perty owners,  the  Holt  Line  railway  project  for  an  electric  road 
fro:ii  Walkerville  to  Sandwich,  Ont.,  may  be  abandoned. 

The  Electric  Water  Heater  Company,  Limited,  has  been  in- 
coporated  at  \'ictoria,  B.C.,  with  a  capital  of  $50,000,  to  acquire 
the  patents  of  and  manufacture  the  Instantaneous  electric  water 
heater. 

The  Incline  Railway  Company  have  asked  the  City  Council  of 
Montreal  for  an  extension  of  their  franchise  for  twenty-five  years 
and  for  permission  to  construct  an  electric  railway  on  the 
Mountain. 

Mr.  F.  .A.  Cambridge,  city  electrician  of  Winnipeg,  Man.,  has 
recommended  that  the  wires  for  the  fire  alarm  system  be  placed 
underground  and  that  the  laying  of  conduits  be  undertaken  be- 
fore the  proposeG  paving  work  is  proceeded  with. 

The  Nelson  Electric  Tramway  Company,  Nelson,  B.C.,  is  ne- 
gotiating with  a  view  to  disposing  of  their  road  to  the  Town 
Council.  The  power  for  the  operation  of  the  road  is  obtained 
from  the  West  Kootenay  Power  &  Light  Company. 

The  Aigoma  Power  Compan)',  Limited,  has  been  incorporated 
at  Berlin,  Ont.,  to  construct  works  for  the  production  of  electric- 
ity. The  capital  of  the  company  is  $100,000,  and  the  directors 
are  Messrs.  D.  B.  Detweiler,  Oliver  Kinzie,  N.  B.  Detweiler  and 
C.  K.  Hagedorn,  all  of  Berlin. 

The  Cranbrook  Herald  states  that  the  Bull  River  Falls  Power 
&  Light  Company  have  secured  a  unique  location  for  their  water 
power  plant,  and  that  a  10,000  h. p.  development  is  contemplated. 
A  market  for  the  power  will  be  furnished  by  the  mining  opera- 
lions  which  are  being  carried  on  in  the  Southeast  Kootenay 
district. 

The  Council  of  the  City  of  Revelstoke,  B.C.,  have  spent  about 
$9,000  this  fall  in  improving  the  water  system,  and  now  have  an 
adequate  fire  protection  supply,  which  has  long  been  needed. 
The  improvements,  we  are  informed,  were  paid  for  entirely  out 
of  the  profits  from  the  light  and  water  systems  owned  by  the 
City,  and  which  will  amount  to  about  $ii,ooo  for  the  year. 

The  Fort  William,  Loch  Lomond  and  Mount  McKay  Incline 
Railway  &  Tourist  Resort  Company  will  apply  to  the  Ontari 
Legislature  for  incorporation,  to  construct  and  operate  an  incline 
railway  from  a  point  on  the  Kaministiquia  river  up  Mount  Mc- 
Kay, also  to  construct  an  electric  railway  from  Loch  Lomond  to 
a  summer  resort  to  be  established  in  the  vicinity.  Messrs.  Wat- 
son, Smoke  &  Smith,  Toronto,  are  solicitors  for  the  company. 

The  Electrical  Development  Company  are  about  to  call  for 
tenders  for  their  new  power  house  to  be  built  at  Niagara  Falls,  Ont. 
They  have  just  awarded  contracts  aggregating  about  $120,000 
for  a  new  subsidiary  power  station  at  that  place,  the  concrete 
and   brickwork   going   to   Mr.  Thomas  Mumford,  of  Niagara 


Falls,  and  the  steil  work  to  the  Canada  Foundry  Company,  of 
Toronto. 

The  Owen  SjunJ  Electric  Light  Department  have  recently 
replaced  their  old  generators  with  two  new  machines  made  by 
the  General  Electric  Company,  of  Sweden.  One  is  placed  in  the 
steam  pjwer  house  and  the  other  at  the,  water  power  plant. 
The  generators  arfe  direct  connected  with  the  engines  and  have 
sufficient  capacity  to  carry  about  3,000  16  c.p.  lights,  against 
rooo  with  ihe  old  plant. 

Mr.  John  Gait,  C.E.  &  M.E.,  of  Toronto,  has  awarded  the  fol- 
lowing contracts  in  connection  with  the  waterworks  a.nd  electric 
light  plants  for  the  village  of  East  Toronto  :  Generator,  Allis- 
Chalmers  Bullock,  Limited,  Toronto  ;  engines,  Goldie  &  McCul- 
lock  Compmy,  Gait;  induction  motors,  transformers,  steel  tanks 
and  pum;>s,  Canadian  General  Electric  Company  and  Canada 
Foundry  Company,  Toronto. 

The  new  water-power  plant  at  Niagara  Falls,  Ont.,  will  have 
to  contend  with  the  greatest  enemy  of  Canadian  water-powers, 
floating  and  anchor  ice,  and  Mr.  R.  S.  Kelsch,  of  Montreal,  has 
spent  considerable  time  at  the  Falls,  recently,  studying  this  mat- 
ter. Mr.  Kelsch's  experience  at  Lachine  Rapids,  and  the  suc- 
cessful means  employed  to  overcome  the  great  difficulty  experi- 
enced by  the  Lachine  Company,  wjU  be  of  great  assistance  in 
formulating  successful  plans  for  handling  ice  at  Niagara  Falls. 

We  are  pleased  CO  learn  that  the  International  Jury  in  Group 
III.,  Higher  Education,  Technical  Schools,  etc.,  of  the  St.  Louis 
World's  Fair,  has  awarded  a  bronze  medal  to  the  Thomas  S. 
Clarkson  Memorial  School  of  Technology,  of  Potsdam,  N.  Y. 
The  exhibit  was  warmly  commended  by  the  members  of  the  jury 
and  was  a  sobrce  of  interest  to  visitors  throughout  the  summer. 
The  principal  of  th's  school  is  Mr.  Aldrich,  who  is  well  known  to 
many  Canadians. 

It  is  understood  that  plans  have  been  completed  for  the  new 
power  house  for  the  Southwestern  Traction  Company,  and  that 
the  work  of  construction  will  be  commenced  as  soon  as  the  site 
is  decided  upon.  Two  locations  are  under  consideration — one 
at  Lambeth,  the  other  near  St.  Thomas.  The  station  is  esti- 
mated to  cost  about  $200,000  and  will  furnish  power  for  the 
operation  of  thirty  miles  of  electric  railway  between  London  and 
St.  Thomas.  Mr.  A.  E.  Welch, 'of  London,  is  manager  of  the 
company. 

Mr.  J.  Burtt  Morgan,  promoter  and  general  manager  of  the 
Chilliwack  Light  &  Power  Company,  of Chilliwack,  B.C.,  speaks 
very  hopefully  of  the  enterprise  of  that  company.  Their  franchise 
on  the  Chilliwack  river  will  give  them  3,000  horse  power.  The 
intention  is  to  distribute  electric  energy  for  lighting  purposes  and 
to  build  and  operate  an  electric  railway  from  the  town  of  Chilli- 
wack to  the  city  of  New  Westminster.  The  development  of  the 
valuable  mining  properties  in  the  Mount  Baker  district  is  calcu- 
lated to  open  up  a  large  market  for  power,  as  most  of  these 
mines  are  within  fifteen  miles  of  the  proposed  site  of  the  power 
house. 

The  Montreal  Light,  Heat  &  Power  Company  have  closed  a 
'contract  with  the  Montreal  Street  Railway  Company  for  7,000 
additional  horse  power,  making  a  total  of  12,000  horse  power 
purchased  by  the  Montreal  Street  Railway  Company  from  the 
Montreal  Light,  Heat  &  Power  Company.  The  power  is  de- 
livered at  60  cycles,  three  phase,  2,200  volts,  24  hours  per  day. 
This  is  an  important  contract,  involving  the  sum  of  five  million 
dollars.  The  contract  is  for  a  period  of  twenty-five  years,  with 
option  of  renewal,  and  was  prepared  by  Mr.  R.  S.  Kelsch,  con- 
sulting engineer  for  the  Montreal  Light,  Heat  &  Power  Com- 
pany, and  Mr.  R.  D.  Mershon,  consulting  engineer  for  the  Mon- 
treal Street  Railway  Company. 


THE  ELECTRICAL  MAINTENANCE  AND  SUPPLY  CO.,  Limited 

Liverpool,^ London^.^GlobeBuMdin.  IVIQNTREAL  ""Ong  Distance  Phonc  M  .959 

Wishes  to  announce  that  they  are  in  a  position  to  accept 
all  kinds  of  ELECTRICAL  REPAIR  WORK,  such  as 
Rewinding  Armatures,  Transformers,  Field  Coils,  also 
Arc  Lamps  and  Meter  Repairs  
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The  Slade  Electric  Company,  manufac- 
turers of  electrical  supplies,  Quebec,  has 
been  dissolved. 

R.  Kinsey  has  been  granted  water  con- 
cessions in  Lamb  Creek  by  the  British 
Columbia  Government  and  is  taking  steps 
to  develop  550  horse  power  of  electric 
energj'. 

Work  is  progressing  on  the  new  power 
house  of  the  Winnipeg  General  Power 
Company  at  Lac  du  Bonnet,  Man.  The 
development  will  be  20,000  h.p.,  which  it 
is  intended  to  transmit  to  Winnipeg.  The 
power  house  will  be  of  brick,  500x50  feet, 
and  will  provide  accommodation  for  nine 
generators. 

Incorporation  has  been  granted  to  the 
General  Illuminating  Company,  Limited, 
of  Ottawa,  to  generate  and  distribute  gas 
and  electricity  for  light,  heat  and  power. 
The  capital  stock  is  $50,000.  Messrs.  E. 
H.  Bronson,  F.  P.  Bronson,  W.  G.  Bron- 
son,  Levi  Crannell  and  E.  E.  LeSueur 
are  the  promoters. 

Messrs.  Wm.  Shaw,  locomotive  engi- 
neer, George  B.  Baby,  electrician,  and 
others,  of  Hamilton,  have  organized  the 
Anyun  Fuse  &  Electric  Company,  Limited, 
to  manufacture  electrical  and  mechanical 
supplies  and  apparatus,  including  the 
Anyun  oil  fuse  and  fuse  boards.  The 
nominal  capital  is  $40,000. 

TheSarnia  Gas  &  Electric  Company,  of 
Sarnia,  Ont.,  have  recently  completed  a 
new  chimney  for  their  plant.  It  is  of  red 
brick,  built  on  a  concrete  foundation  9x17 
and  is  12  feet  6  inches  square  at  ihe  base, 
continuing  the  same  form  and  dimensions 
to  a  height  of  28  feet.  Above  that  it  is  of 
octagonal  form  for  97  feet,  with  an  out- 
side diameter  at  the  top  of  II  feet.  It  is 
finished  with  a  cement  cap,  making  the 
total  height  from  foundation  125  feet.  It 
is  provided  with  a  double  wall  to  the 
height  of  74  feet  10  inches.  The  inside 
diameter  is  practically  6)4  feet  through- 
out the  entire  pipe. 


THE,  gke:ate.st 

responsibility  resting  upon  our  manu- 
facturers and  power  users  in  Canada  is 
that  in  connection  with  their  Steam 
Plants.  The  Boiler  Room  is  the  place 
where  precaution  is  taken. 
The  largest  Steam  Users  regard  Ihe 
assistance  of  a  responsible  Company  a 
necessity  in  order  to  provide  protection 
and  to  Insure  a  safe  and  economical 
maintenance  of  their   Steam  Plants. 

TheCanadian  Casualty 
O  Boiler  Insurance  Co. 

22  Adelaide  Street  E.,  TORONTO 

are  specialists  in  Boiler  Inspection. 
Consulting  Engineers.  We  can  save 
you  money.    Write  us. 

TELEPHONE   MAIN  4091 

A.  G.  C.  DINNICK,  Managing  Director 


me  mORNBURV  OflSOUINE  ENGINE  &  FOUNDRY  GO,,  Ltd. 

Our  New  Works  now  beiii^f  in  full  runn'ng  order  we  are  prepared  to  fill  all 
orders  for  Gasoline  Engiaes,  Special  Machinery  and  all  kinds  of  rough 
or  finished  Iron  or  Brass  Castings.  Get  our  quotations  on  Gra.te  Bak.rs, 
Boiler  Fronts,  etc.,  etc.    Wholesale  and  Retail.     Head    Office,  Thorn- 

THe'  THORNBURY  GftSOLINE  ENGINE  fic  FOUNDRY  CO..  Ltd. 


Sa^e  1-3  tlie  Kviei  1 

Bv   renL^viug  tli«  ul.l  aoule  fium  the  l>oil«r.     It  give*  H 
olit  l...ileri  new  lito  unJ  niuki-n  every  i.liuv«l  full  uf  ■ 

i  n."tema-tion£Ll  ■ 

Boiler  CompouuU  i3~t;uur»ntecd  to  remove  t1i«  .oU  McaJe  H 
AOil  prereat  netv  fmiu  furtning.    Utir  buok  about  keepiu^  ■ 
lK>ilera    cl^na    >■   free    fur  the   &<-kiu»     We   niso    L-ive  ■ 

Kelley-«    Ore«-^    Vr„:i    K.isiuer^om    Ii.struo.or   t«    ull  ■ 
fDg.iieera  .  write  for  h.furniRtioa.  ■ 

DOlICrL/ICllII 

tnternatintia^  Boiler  Compound  Co.  H 

47  aiAKKET  STREET,  UHU  Aao  ifl 

PURl  ZINC  &  ANALGUNED 

\  FOR 


,  @NADA  NETAL(b. 

William  St.,TORONTO.  Telephone  Main  1729. 


General  Agent 
in  Canada  for 
Whitney  Elec- 
tric I  nstru- 
Ti;nt  Co. 


SHERBFTOOKE,  QUE. 


STYI<K  "\ 


Norton  D.  C 
Volt  and  Ammeters 

"Style  A"— Brass. 
"Style  B"— Oxy  Black. 
Accurate  and  Neat. 
Prices  Competitive. 
WRITE. 

C.W.  BOISGARD&CO. 

52  Adelaide  St.  West.  JORONIO,  ONT 


TELEPHONES 


kVe  manuf  acture  TELEPHONES  for  all  kinds  of  service; 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELErnONE 

as  illustrated  is  a  handsome  instrument,  perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wiies,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 

p.  O.  Box  448     -      HALIFAX,  N.  S. 
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Messrs.  Mamiltoii  &  Trout  have  been  given  a  renewal  for  five 
years  of  their  contract  for  lighting  the  municipality  of  Forest, 
Ont. 

Messrs.  Musgrove,  X'roonian  &  Lee,  of  Chicago,  have  applied 
to  the  Northwest  Legislature  for  an  ordinance  to  incorporate 
the  Continental  Klectric  Company,  Limited,  with  power  to  man- 
ufacture and  >ieal  in  electrical  and  other  raachinery,  vvith  head- 
quarters at  Regina,  N.W.T.  Messrs.  Mackenzie  &  Brown,  of 
Kegina,  are  their  solicitors. 

The  British  Columbia  Electric  Railway  Company  is  having 
incorporated  another  subsidiary  company  similar  to  the  Van- 
couver Power  C'onipany.     It    will  be  known  as  the  Victoria 


Power  Company,  and  will  have  a  capitalization  of  $750,000. 
The  scheme  contemplated  is  to  dam  the  Koksilah  river  or  any  of 
the  small  lakes  therein  and  to  divert  the  water  into  Shawinigan 
Like,  across  the  outlet  of  which  a  small  weir  is  to  be  constructed 
to  regulate  the  flow  of  water  from  the  lake  and  to  conserve  i' 
for  dry  seasons.  The  water  w  11  be  conveyed  to  Mill  Bay,  on 
Saanich  Inlet,  where  the  power  house  will  be  located.  The 
power  will  be  used  for  industrial,  lighting  and  street  railway 
service  in  Victoria  and  Esquimalt.  The  work  will  be  started  as 
soon  as  possible  and  will  probably  occupy  about  two  years. 
The  British  Columbia  Electric  Railway  Company  have  made  a 
proposition  to  the  C.P.R.  to  operate  the  Vancouver  and  Lulu 
Island  Railway  by  electric  energy,  but  no  decision  in  this  mat- 
ter has  yet  been  announced. 


ELECTRICAL  REPAIRS 

In  the  large  and  well  equipped  factories  where  the  manufacture  of  electrical 
apparatus  is  cirrird  out  under  the  piece  work  system,  they  find  that  repair  work  or 
apparatus  sent  in  to  be  repaired  or  rewound  interferes  with  this  system,  and  in  many 
cases  they  would  prefer  not  to  do  this  kind  of  work,  as  it  is  almost  impossible  to  do 
it  with  dis[v>tch  and  at  a  treasonable  price.    Knowing  the  above  to  be  a  fact, 

MESSRS.  FRED.  THOMSON  &  GO. 

774  Craig  Street,  MONTREAL,  P.Q. 

has-e  arranged  their  works  for  repair  work  only.  They  keep  armatures  of  nearly  all 
makes  of  djtiamos  in  stock,  which  they  loan  while  repairs  are  being  made.  The 
factory  is  so  arranged  that  they  can  run  night  and  day,  and  work  can  be  finished  in 
the  ^h^rlesl  possible  time.  Telephone  Main  3149. 

The  RICHMONDT  CONDUIT  &  MFG.  GO.,  Limited 

Sole  Manufacturers  of 

RlGliniondt  El6Glro-GalvanizGd  and  Navalite 
Conduit  TubinQ  and  FiUinas 

For  Absolute  Safptv  in  Interior  Wiring. 


Factor^'  and  Office  :  15,  17  and  19  Jarvis  St., Toronto,  Canada 


GlarKson  School  ot  Technologu     Sd^m?  N^^'r""^' 

Courses  leading  to  degrees  of  Bachelor  of  Science  in  Chemic 
al.  Civil,  Eectrical  and  Mechanical  Engineering,  comprising 
four  years  of  thorough  training  and  resident  college  work  in 
theory  and  practise  of  engineering.  Well  equipped  shops, 
laboratories,  drafting  rooms  and  power  plant.  Located  near 
Massena  and  the  engineering  developments  along  the  St. 
Lawrence  River.  Healthful  climate.  Tuition  and  living  ex 
penses  moderate. 

WM.  S.  ALDRICH,  Director 


aripIrT=l=|=J=T=l=i|Br|=J=tSl=f=I=;f^ 


at=l=T=l=nJ=faa=l=n|i 


THE  BELL  TELEPHONE  CO.  1 

OF  CANADA,  LTD. 

has  extended  its 

LONG  DISTANCE  SERVICE 

from 

BRANTFORD,  ONT. 

to 

MOHAWK,  OAKLAND  AND  SCOTLAND 

Rates  may  be  obtained  from  any  of  the  Long  Dis- 
tance Toll  Stations  of  the  Company. 


Tgi=ri:=T=l=T=l=T=I=T=]l=T=l=T=ii^^ 


fliDGriGan  Circular 

Loom  GomDanu's 


FLEXIBLE  CONDUIT 


REaiSTEREO 

MONTREAL  ELECTRIC  COMPANY,  AGENTS. 

The  ORiGiN.\L  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  twelve  years,  and  handled  by  us  for 
over  nine  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 


Montreal  Electric  CompoLrvy, 


354  St.  James 
Street, 


Montreal 


Instant  shipment  made. 


Large  stock  of  all  sizes  always  on  hand. 


FOXGROFT  &  DUNCAN 

Telegrams  :  "  Foxship,  I<ondon." 

Contr^ctora  to  His   Majesty's  Government,  the  Colonial  Government 
IntJIa  Office  and  London  County  Council,  etc. 

....  MAKERS  OF  EVERY  TYPE  OF  ...  . 

ElectricaLl   Meacsuring  Instrument 

....  ALSO    OF  ...  . 

Main  Switchtjoards,  Main  Switches  and  Fascs, 
Distfiboting  Boards^  Open  and  Enclosed 
Type  Arc  Lamps. 

Send  for  Price  List.         -         Discovint  to  Trade. 
Phoenix  Works:    QUEEN'S   ROAD,    DALSTON,    LONDON,  ENGLAND 


Sector  Pattern  Illuminated  Dial  Instrument. 
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situation  wanted  as  Superintendent  of  Electric 
I<tght  Plant  by  a  comijetent  man  having  best  of 
references,  19  years  in  one  employ,  at  present 
Superintendent  of  Electric  iiglit  &  Water 
Systems  for  a  Town,  would  prefer  some  new 
Tovn  in  the  West;  would  have  to  give  pres  nt 
employers  at  least  one  month's  notice.  Apply 
Box  101,  Canadian  Electrical  News,  Toronto. 


MCGILL  UNIVERSITY,  MONTREAL 

Courses  in  Civil,  Mechanical  and  Electrical 
Engineering;  Mining  Engineering  and  Metal- 
lurgy; Chemistry,  Architecture.  Also  full  courses 
in  Arts,  Law,  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

The  Registrar. 


SPECIFY 


TRADE 


MARK 


INJECTORS 


TENDERS  WANTED 


A  V'eckiy  journal  ot  advance  intorma* 
tion  and  public  worki). 

The  recognized  medium  for  advertise- 
ments for  'Tenders. 


1 


[CANADI-AN  CONTRACT  REGORDh 

TORONTO.'       -  E 


"  SHAWMUT" 

SZnmr  ENCLOSED  FUSES 


Now  Ready  for  Delivery 

Write  to-day  for  Bulletin  28. 

Chase  -  SKaLwmut  CompoLny, 

NEWBURYPORT.  MASS. 


L1UI6  Giant 
D0UDI6  TurDine 

HORIZONTAL  AND  VERTICAL. 

Made  in  44  sizes,  from  4  inches  to  60 
inches  diameter,  in  either  iron  scroll  case 
(see  cut)  or  in  flume  case. 

Complete  stock  of  turbines  on  hand  to 
insure  prompt  shipment. 

Machine  dressed  g^earing  a  specialty. 

Turbine  catalogue  or  gear  list  mailea 
on  application. 

Correspondence  solicited. 

J.  G.  WILSON  &  GO. 

Glenora,  Ont. 


SADLER  HAWORTH 


TANNERS  ANr 
MANUFACTURES  OF 


Oak  Leather  Belting 

Try  our  "CROWN  BRAND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 


Cor.  William  and  Seigneurs  Streets,  MONTREAL, 


9  Jordan  Street,  TORONTO 


Fire  Clay  Products 

THE  GLENYARDS  FIRE  GLAY  GO. 

BONNYBRIDGE,  SCOTLAND. 


Cablegrams  :  Glenyards.  Bonnybrldge.  ^»  V  Codes  vised,  A. B.C.  and  Gleny^rds. 

Manufacturers  of  all  kinds  of  Fire  Cla^y  Goods,  Ga^nister  and  Silica  Goods,  for 
Iron  and  Steel  Works  a.nd  Gas  Works,  inclviding  Boiler  Sea^ting  Blocks 

In  all  kinds 
of  Packages 


atnd  Covers  of  a^ll  sizes.    Ground  Fire  Clay,  Ganister  a^nd  Silica  '"*"'^'"ds 
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The  impic>\  cnuMUs  to  the  electric  hi;ht  plant  at  Almonte,  Out., 
are  now  iiraciic.illy  oonipleled. 

Negotiations  are  said  to  liave  been  concluded  for  ihe  exten- 
sion of  the  Winnipeg  electric  railway  through  St.  Boniface  and 
Kildonaii  to  Bird's  Hill.  The  company  propose  to  build  two 
miles  of  the  road  the  first  year,  one  mile  the  second  year  and  to 
complete  it  the  lliiid  ye:ir.  Woik  will  be  commenced  early  next 
spring. 

The  Ottawa  Hull  Power  ^:  Manufacturing  Company  have 
closed  a  contract  to  furnish  The  International  Portland  Cement 
Company  3,500  horse  power.  The  power  will  be  delivered  to 
them  10,000  volts,  three  phase,  60  cycles.    The  contract  is  for  a 


period  often  years  with  option  of  renewal,  and  was  prepared  by 
Mr.  R.  S.  Kelsch,  consulting  engineer,  Montreal. 

According  to  the  franchise  recently  given  to  the  Eau  Claire 
Light  &  Power  Company,  the  city  of  Calgary,  N.W.T.,  secures 
eighty-five  1 ,200  candle-power  lamps  at  $80  per  lamp,  to  burn 
all  night.  The  contract  continues  in  force  for  five  years  and  is 
renewable  at  expiration  for  an  additional  period  of  five  years. 
At  the  end  of  the  first  term  the  city  has  the  privilege  of  pur- 
chasing the  plant  at  the  original  cost,  nothing  to  be  allowed  for 
depreciation  of  the  plant  during  the  time.  Mr.  Prince,  the  man- 
ager, is  now  busily  engaged  in  installing  the  new  arc  plant, 
which  will  be  kept„separate  from  the  commercial  plant  so  that  it 
can  be  turned  over  to  the  city  if  desired. 


Mr.  K.  S.  Kelsch,  consulting  engineer, 
Montreal,  has  returned  from  V'ancouver 
Isltnd,  B.  C,  which  place  he  visited  in 
connection  with  a  hydro-electric  develop- 
ment to  cost  $2,000,000.  The  property  is 
controlled  by  Montreal  capitalists.  The 
transmission  will  be  56  miles  at  60,000  volts. 

Uncle  Satn  would  not  allow  his 
battleships  to  be  babbitted  with 
inferior  babbitt  metal.  New  battle- 
ship "  Nebraska"  is  lined  with 
Syracuse  Babbitt.  Always  specify 
best.     It  is  cheapest  in  long-  run. 

Syroccvise  Smelting 
Works 


Montreal 


New  York 


Seattle 


ESTABLISHED  1849. 

BR  ADSXREET'S 

Capital  and  Surlpus,  $1,500,000. 
Offices  Throughout  the  Civilized 
World. 
Executive  Offices  : 
Nos.  346  and  348  Broadway,  New  York  City.U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infof 
[nation  lhat  reflects  the  financial  condition  and  the  con- 
troliing  circumstances  of  every  seeker  of  mercantile 
credit.  lu  business  may  be  defined  as  of  the  mei  chants, 
1  y  the  merchants,  for  the  merchants.  In  procuring, 
verilying  and  promulgating  information,  no  effort  is 
spared ,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  afl^ecting  commercial  aflfairs  and  mercantile 
credit  Its  offices  and  connections  have  been  steadily 
txtended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturinp  concerns,  and  by  responsible  and  worthy 
financial,  judiciary  and  business ccrporations.  Specific 
terms  may  be  obtained  by  addressing  the  company  or 
any  of  its  offices.    Correspondence  invited. 

THE  BRADSTREET  COMPANY. 

Okpiecs  IN  Canada:  Halifax  N.S.  Hamilton,  Ont 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec' 
Que.;  3t.  John,  N.  B.  Toronto,  Ont.  Vancouver 
B.C.;   Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto 


DYNAMO  COVERS  A  SPECIALTY 

GUARANTEED  WATER  AND  DUST  PROOF. 

THiisrxs,  OIL  cLOTSnTSTGr  ./^TNTiD  a?-A.iiE>-A.xjrjinsrs. 

Samples  and  Prices  on  Application. 

THE  MONTREAL  TENT,  AWNING  &  TARPAULIN  COMPANY 

23  <a  25  Youville  Place,  MONTREAL 


St.  Hilaire  Station  ^-  L  LeBnuN 
and  Montreal  de  villebs 


ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY 


MOTORS 
Bi-polar 
Multipolar 
Direct  Connected 


DTK  AMOS 
Power 
Lighting 
Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON 


I  GO. 


Wauerly  Park,  NEWARK,  N.J.,  U.S.A. 

New  York  Office  :  74  Cortlandt  Street. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No.  88. 
London  :  Elliott  Bros.,  Century  Works,  Lewisham. 

Paris,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 

WESTON  STANDARD  PORTABLE 
Direct-Reading- 
VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter— for  bridge  Work.  of  extreme  accuracy  and  lowest  consumption  of  energy. 


Samson  Turbines 

For  all  Power  Purposes 

We  guarantee  for  this  turbine  greater 
power  and  speed  and  easier  regulation 
than  can  be  obtained  from  any  other 
water  wheel  of  the  same  size  operating 
under  similiar  conditions. 

Efficiency  is  over  80%. 

B"5r 


The  Wm.  Hamilton  Manufacturing  Co.,  Limited. 


BradicK  Office:  Vacrvcouver,  B.  C. 


Peterborovigh,  Ont. 
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 CHARLES  BRANDEIS  

A.  M.  Can.  Soc.  C.  E.,  A.  M  Anier.  Inst  E.  E. 
Mem.  Amer.  Electro-Chemical  Soc,  Etc. 

CONSULTING  ENGINEER 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  l,ight.  Power  and  Railroad 
Plants,  Specifications,  Reports,  Switchboard 
Designs,  Complete  Factory  Installations,  IClec- 
trie  Equipment  of  Mines  and  Electro-Chemical 
Plants. 

L,ong  Distance  Telephone  Mai 
Cable  Address  :  Brandeis-Montreal. 

W.  U.  Code,  Univ-Edition. 
61-63  Guardian  Building  .MONTRP'AL 


The  Electrical 
Supervision  Society 
K.  L.  AITKEN,  CHIEF  ENGINEER 

SUPERVISING  and  CONSULTING 

164  Bay  Street      -      TORONTO,  ONT. 

Long  Distance  Phoue  Main  226S 

jyO.  S.  FIELDING,  C.  E. 


Room  2,  IS  Toronto  Street 


TORONTO 


WALLACE  C.  JOHNSON 

M»Ti.  Am.  Soc.  C.E.     Mem.  Am.  Soc.  M.E. 

CO.NSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

1724  Notre  Dame  Street,  MONTREAL,  P.  Q  , 

and  NL'VG.'VRA  FALLS,  N.  Y 


Edward  B.  Merrill 

Electrical  &  Mechanical 

Engineer 
16  Kino  St.  W.  Toronto 


Roderick  «J.  Pax^ke 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  E.E. 

CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  Lighting  Systems. 
Long  Distance  Power  Transmissions. 
Reports— Tests— Valuating. 

53-53  Janes  Building   -   TORONTO,  CAN. 

Cable  Address  "Rodparke"  (W.  U.  Code.) 
Long  Distance  Telephones- Office  and  Residence 

ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.   Electric  Railways,  Lighting 
and   Power  Systems. 
Arbitrations,   Reports,  Etc., 


ST.  FRANCOIS  XiVIER  ST. 


MONTREAL 


T.  T.  SIMPSON 

A.  M.  Amer.  Inst.  E.  V,., 

Consvilting  Ervgirveer 

Plans,  I'"-sliniates  and  .Supei  vision  of 
Hydra.ulic 
Steam  and 
Electric  PlaLnts 


55  Sparks  St. 


OTTAWA,  ONT. 


yEHDERS  WANTED 


tion  and  public  woiks 
The  recognized  medium  for 


•CANAD^AN  CONTRACT  REGORDi 

'   TORONTO/  5 


ALTERNATING  CURRENT  MOTORS 

Made  by  BROWN,  BOVERI  &  CO.,  Baden,  Switzerland 

Excellent  Design,  Slow  Speed,  Very  Low  Prices,  ' 

Prompt  Delivery  from  Canadian  Stock 

cumrBELL  &  mm  -  Kiiioston,  oni. 

THOMAS' 

HIGH   GRADE  PORCELAIN  FOR  ELECTRICAL  PURPOSES 

IN'CLUDING 

HIGH  VOLTAGE  INSULATORS  (,Ttace) 

Special  Designs,  Insulator  Cleats  and  Tubes. 

The  R.  THOMAS  &  SONS  CO. 


Main  Office: 
East  Liverpool,  Ohio 


East  Liverpool,  Ohio 


Factories 


Sales  office: 
39-41  cortlandt  street,  new  york 

Lisbon,  Ohio 


RECENTLY  PUBLISHED: 


THE  Gf\Nf\Dlf\N 
OF  STEflM  f\ND 


Mf\ND-BOOK 
BLEGTRIGITY 


BY  WILLIAM  THOMPSON 

170  Pages,  Illustrated  In  Strong  Cloth  Binding 

I  HE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
In  ihe  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 


tent. 


FRIGE  50  CTSISTTS? 


TI16  6.  ti.  Mortimer  PublisHincj  Gompany,  o!  Toronto,  Limited 

TORONTO,  - 


CANADA 


Send  for  Table  of  Contents 


ALUMINUM 

ELECTRICAL  CONDUCTORS 

FOR 

RAILWAY  FEEDERS  and 
TRANSMISSION  LINES.. 
INGOTS,    SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  with  full  information  on  application. 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 


ENGINEERS  who  follow  the 
constant  development  in  Cir- 
cuit Breaker  practice  will 
remember  that  there  is  not  on  the 
market  to-day  a  single  important 
type  ot  Circuit  Breaker  which  did 
not  originate  with  the  Cutter  Co. 
W'e  are  specialists  in  this  line  and 
would  be  glad  to  give  information 
and  quote  prices. 

THE  CUTTER  GO. 

Philadelphia,  U.  S.  A. 

Circuit  Breaker  Engineers  and 
So>  .'VRents  for 

KEYSTONE  MEASURING 
INSTRUMENTS 


i 
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SPARKS.  ing-,  two  150  li.  p.  boilers,  horizontal  tandem,  compound  con- 

An  examination  was  held  at  Kogina,  iN'.W.T.,  on  November  4,  densing  engine,  djrect  connected  to  60  cycle,  three  phase,  2,200 

for  the  purpose  ol  giving  engineers  an  opportunity  of  qualifying  volt,  Canadian  General  Electric  Company  revolving  field  genera- 

un.    ■  I  the  provisions  of  "  The  Steam  Hoilers  Ordinance,  1901"  (or,  and  direct  connected  exciter  for  street  and  commercial 

an  .   amendments   thereto.     Mr.  David  Kraser,  Inspector   of  lighting.    The  Canadian  General  Electric  Company  constant 

Steam  Boilers  for  the  North- West  Territories,  was  in  charge.  current  system  is  employed  for  street  lighting.    The  pUnt  was 

The  new  lighting  plant  of  the  Corporation  of  Pictou,  N.S.,  designed  and  built  by  R.  S.  Kelscb,  consulting  engineer,  Mon- 

was  sl;»rlod  October  J5th.  The  plant  consists  of  a  fire-proof  build-  treal. 

METALLIC  SEAMLESS  TUBE  CO., 

BIRMINGHAM         -         -  ENGLAND 

 31anufacturers  of  the  

'^Metallic"  Steel  Conduit  System  for  Interior  Wiring 


LIMITED 


^«    "K*    ^«    ^LSO    ^»    V  V 


Cold  Drawn  Seamless  Steel  Tubes,  for  Boilers,  Cycles,  etc.,  etc. 

Diploma  and  Medal  Awarded  "World's  Fair"  Chicago,  1893. 


THE  1905  EDITION 

S5ANDARD  WIRING 

rOR  ELECTRIC  LIGHT  AND  POWER 
ADOPTED 

By  the  Fire  Underwriters  of  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 


Flexible  Leather  Cover,  Pocket  Size,  Retail  Price 


$1.00  Each 


Address  orders  to  Canadian  Electrical  News.,  Toronto,  Can. 


Internal  Furnace  Saves  Ten  Per  Cent. 


An  externally  fired  boiler  wastes  fuel  because  of  the 
radiation  of  heat  from  the  outside  of  the  brickwork  and 
the  leakage  of  cold  air  above  the  fire,  which  causes 
a  double  loss  by  heati.ig  the  excess  of  air  and  by  pro- 
ducing imperfect  combustion. 

In  a  Robb-Mumford  internally  fired  boiler  the  heat 
is  transmitted  directly  to  the  water,  and  air  cannot 
get  into  the  furnace  except  through  the  regular  drafts. 
This  makes  a  saving  of  at  least  ten  per  cent. 


Robb   Engineering    Co.,  Limited 

AMHERST,  N,S. 

/  WM.  McKAY,  320  Ossington  Avenue,  Toronto  ;  WATSON  JACK  &  COMPANY,  Bell  Telephone 
I  Bldg-.,  Montreal  ;  .J  F.  PORTER,  355  Carlton  Street,  Winnipeg. 
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THE  OTIS 


TDBDLAR  FEED  WATER  HEATER 


Oil  Separator  and  Purifier 

is  not  an  experiment  but  a  tried  and  tested 
appliance  that  the  makers  are  not  afraid  to 


EXHAUST  [inlet  exhaust  I  OUTLET 


GUARANTEE 

To  heat  the  feed  water  to  the  boiling  point 
(210  or  212  degrees)  with  the  exhaust  steam 
without  causing  any  back  pressure,  also  to  ex- 
tract the  oil  from  the  exhaust,  so  that  the  ex- 
haust steam  after  being  passed  through  the 
heater  can  be  used  for  heating  purposes,  and 
the  water  of  condensation  for  the  heating  sys- 
tem be  returned  to  the  boiler  without  the  addi- 
tional expense  of  an  eliminator. 


We  are  so  sure  of  the  OTIS  that  we 
agree  to  pay  all  cost  of  a  trial — freight,  cartage, 
piping,  etc.,  if  it  fails  to  do  all  we  claim  for  it. 

Catalogue  and  Prices  at  Your  Service. 


The  Stewart  Heater  Co 


300  Eatst  DelevaLii  Ave.. 

BUFFALO.  N.  Y. 
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SPARKS.  Mr.  K.  S.  Kelsch,  consiiltinjj  engineer,  Montreal,  has  been  re- 

The  Council  ot  St.  Mary's.  Ont.,  proiv»o  to  raise     2,500  for  tained  by  the  Labrador  Fulp  and  Electric  Company,  Montreal, 

waterworks  and  electric  light  extension.  to  examine  and  test  their  new  hydro-electric  plant  at  Nairne 

The  St.  Johns  Electric  Light  Company,  St.  Johns,  One.,  is  Falls,  near  Murray  Hay,  Que.    The  plant  is  about  coippleted 

now  supplied  witli  current  from  the  Ch  imbly  power  plant.  and  ready  lo  be  taken  over  Irom  the  contractors. 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 

SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

134  UPPER  THAMES  ST., 
LONDON,  ENG. 


M.ii;iiet  l"or>;iiigs.  Slalis,  Hars 
I'.i  llic  Ko\igh  mill  Machiucil. 


TURNER  BROS., 


K-TABLISHED  1870. 


Telegraphic  Address,  'Sheetiron',  L,ondon. 
lyieber's  Code  used. 

MILD  STEEL  CASTINGS  FOR  MAGNETS 

MAG«T  STEEL  FOR  PERMANENT  MAGNETS.  BRIGHT  CHAKCOAL  IRON  RODS 

Sole  ReDresenralives  tor  Canada  •  Peacock  Brothers,  Canada  Life  Buildings,  Montreal. 


Plain  ana  slotted 
Discs. 


= Electrical  Novelties= 

ARE  YOU  INTERESTED? 

If  SO,  send  for  our  No.  20  Novelty  Catalogue  iust  issued. 
Mailed  to  any  address  on  receipt  of  post  card. 
We  want  bright  agents  in  every  place.     Big  commissions. 
Write  to-day. 

'UA>e  Sa>.yer  Electric  Compacrvy 

10,  12  and  14  BEAVER  HALL  HILL,  MONTREAL. 


THE  McEWEN 


Sizes 
Ready  for 
Immediate 
Shipment 

13x14 
10  X  10 
9x10 

8x7 

7x7 

7x6 


AUTOMATIC 


In  Single  and  Compound  Units. 

NO  BBTTBR  HIGH  SP&BD  BNGINE,  BUILT 


WATEROaS.  BRANTFORD.  CANADA 
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Westii\gho\ise 

Type  N  and  OD  Transformers 

Described  in  Circulars  1037  and  1060 


Canadian  Westinghouse  Co.,  •Limited 

GeneroLl  Offices  and  Works,  Hatmilton,  Onta^rio 

For  PaLrticuIars  Address  Nearest  Office 
Lawlor  BIdg.,  King  aLnd  Yonge  Streets,  Liverpool  S,  Lorvdon  &  Globe  BIdg 

Toronto  Hamilton  Montreal 

152  HeiLStings  Street  .    922-923  Union  Bank  Bulding         134  GreiLnville  Street 

Vancouver  Winnipeg  HaLlifa^x 


IV 
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V.    Tor  f he 

Milde  AMcrDphDHE,  f 

ThEbest  TRAN5MrTTER 
in  t-heWarW. 


'^TELEPI' 

tor  the  V 

-Easran'Oynamas, 
A/Aofors.  .. 

Swltcn-Boarfls  and  Annunciators 

FIRE  ALARM  APPARATUS  and 

TELEGRAPH  INSTRUMENTS 


f 


'Nessphones,'  Montreal 

732  Dopchester  St. 
MONTRBftL 

Telephone  Main  noo. 


Electrical  Supplies  of  all  kinds. 


Montreal 


of  all  kinds 
up  to  95°/o. 


MANGANESE 

Flaof  Spar,  Withcritc, 
Granulated  Battery  Sal 

A_,— ._4«_  of  High-Grade 
AmmOmaC  are  offered  by 

OTTO  MINNER  &  CO., 

Arnstadt,  Germany. 


 Bought  and  Sold  

LARGE  STOCK  ALWAYS  ON  HAND 

The  delay  and  expense  incidental  to  buying-  in  the  Cedar  Districts  can  be 
avoided  by  sending  your  Inspector  to  Hamilton  for  Assorted  Car  Loads. 

Cor.  Main  and  Catherine  Street..  «^  WOODMAN  BROTHERS 

Telephone  1294.  ^  HAMILTON,  ONT. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicating  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 


FACTOR.Y 
MONTR.EAL 


BELTING 


TORONTO 
WINNIPEG 

VANCOUVER 


THE  ELECTRICAL  CONSTRUCTION 

Company  of  Canada,  Limited. 

33-40  Dondas  Street,  London,  Can.— Phone  1103. 
Perfection 
Type 


DYNAMOS 
MOTOR.S 


Multipolar 

Bipolar,  Direct 
Connected  or  Belted, 
High  efficiency.    Designed  for  any  required  speed  or  voyage. 
We  contract  for  complete  installations. 
We  repair  machines  of  any  make. 

Estimates  cheerfully  given.    Descriptive  matter  furnished  on 


Complete  Plants 
Installed 

Dynamo  and 
Motor  Supplies 

Armatures 
of  all  Systems 

Repaired 
and  Rewound 

Commutators 
Refilled 

Transformers 
Repaired 

Induction 
Motors 

A  dams-Bagnall 
Arc  Lamps 


Electrical  Repairs... 

MOTORS  and  DYNAMOS 
Bought,  Sold  and  Exchanged 


Fred.  Thomson  &  Co. 


ELECTRICAL  ENGINEERS 

TELEPHONES 
Main  3<49        774  Craig  Street, 

Westmount   518  MONTREAL 


CANADIAN 


Electrical  News 

 AND  Engineering  Journal 


FOURTEENTH  YEAR. 
No.  12. 


J^RONTO,  MONTREAL  AND  WINNIPEG,  DECEMBER, 


1904 


PRICE  10  CENTS 
$1.00  Per  Year. 


FOR  EITHER 
DIRECT  OR -ALTERNATING 
CURRENT  CIRCUITS 

^ 


THE  UNITED  ELECTRIC  COMPANY,  LIMITED,  TORONTO  CAN 


STORAGE  BATTERIES 


Complete  Stora^ge  Bocttery  Plaints 

For  Electric  Railways.  Central  Stations.  Isolated  Lighting 
a.nd  Power,  Tr^in  Lighting.  Electric  Vehicles.  Fire 
Alarm  and  Telegraph.  Yacht  Plants,  Etc.    wn.e  .or  Es„n,.,e, 

CANADIAN  GENERAL  ELECTRIC  COMPANY,  LIMITED 

Head  Office :  TORONTO,  ONT. 
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ThB  FIRSTBRQOK  BOX  CO.,  Limited 


F.  N.  Phillips,  President. 


Geo.  H.  Olney  2nd,  Secretary-Treasurer. 


TOJioyro 


Kitty  St,  Kitst, 

MANl'FACTUREKS  OK 

TOPPINS, 

S1DE-BL.OCKS 

ANu  CROSS-ARMS 


WRITE  FOR  PARTICULARS. 


iFINe 

iBAMCOfFICE^ 


TRADE,  WITtt  ENGLAND 

Every  Canadian  who  wishes  to  trade 
successfully  wiili  the  Old  Country  should 
read 

"Commercial  Intelligence" 

The  address  is  ib6  Fleet,  London,  Eng. 

The  cost  is  only  3d.  per  week  in- 
cluding postage. 

(Annual  Subscription  20  Shillings.) 

Moreover,  regular  subscribers  are 
allowed  to  advertise  without  charge  in 
the  paper — See  the  rules. 

Long  Distance  Telephone  Main  4118 

VoltSL  Electric 
R^epair  Works 

Electrical  Repairs 
of  all  kinds 

Repaired  and  Rcconstrtrctcd 

86  Adelaide  Street  West, 
TORONTO 

D.  MCGREGOR  JOHNSTON,  Proprietor. 


f^r=I=T=STa=T=I=igl=T=l=ta^ 


The  Local 
Hardware  Man 


Is  one  of  the  first  to  know  o 
contemplated  building  oper- 
ations. His  favor, his  "O.K." 
is  worth  having.  Talk  up 
your  goods  to  him  through 

HARDWARE  AND  METAL 

Goes  everywhere  in 
Canada  weekly. 


I 

1 


THE  MacLEAN  PUBLISHING  CO., 
LIMITED 

Montreal  Winnipeg  Toronto 

lrTdl=T=l=T=i=T=I=i3EgI=TiJ=raJTat=i=^ 


i 


F.  PUIS  Effli  WK 


MONTR&f\b 


TORONTO 

wmm  MM  mi 


ElectPie  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Rubber,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use 

U.  S.  Factory :   American  Electrical  Works,  Providence,  R.  I. 
New  York  Store :    W.  J.  Watson,  Agent,  26  Cortlandt  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  82  Lake  Street. 


DYNAMOS  \  MOTORS 

New  or  Second  -  Hand,  For  Sale 

Especially  equipped  for  repairs  to  Electrical  Apparatus  of  all  kinds. 

ELECTR.IC  REPAIR.  6.  CONTRACTING  CO. 

617  <a  619  Lagauchetiere  Street    -  MONTREAL 


Golls  and  Plugs 

Manufactured  by 

THE  DOW  CCY. 


of  Braintree 


118  ST.  JAMES  STREET 


Canadian  Agents 


MONTREAL 


Lord  Kelvin's  P^ieni  ^"^n?t™ts 

Sole  Makers-KELYIN  &  JAMES  WHITE  LTD}^?^"''^'^'^^^'^^°' 


GRAND  PRIX 


66  Victoria  St.,  London 


PARIS,  J  900 


"S  R"  12"  Scale,  "Thistle"  Pattern 
Illuminated  Dial. 


Lord  Kelvin's  instruments  are  recognized  all 
over  the  world  to  be  the  only  xeliable  and 
Standard  Instruments  made. 

SPECIFY  THEM  and  see  that  you  GET  THEM 

Ammeters  Transmission 
Voltmeters  Traction 
Wattmeters  Lighting 


SJUART-HOWLAND  COMPANY 

MANUFACTURERS  OF-— ^i^^^ 

The  Most  Symmetrical  and  Substantial  line  of 

Street  Railway  Overhead  and  Pole  Equipment 

On  the  Market.   Everything  Fully  Guaranteed. 

Also  Dealers  in  Everything  Electrical.    Largest  and  Most  ConipleteXine  in  jhe  East. 

Cana.dia.n  Branch :  261-287  Devonshire  "ROSfcTOTV 

52  Adela^ide  St.  W..  TORONTO  4-5  Withrop  Sq.    -l-^^WJ  K  \^ i.^ 


CANADIAN 


-AND- 


"VOL.  :x:i"v. 


1904  : 

The  C.  H.  Mortimkr  Publishing  Company  of  Toronto  Limited. 
Toronto,  Canada. 
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Ancient  Capital,  Klectrical  Matters  at      No.  s-ii 

Arc  l.iglil  Station,  Temporary        -       -  105 

Arc  Systems,  A.  C.  versus  D.  C.  -  129 

Aluminum  Klectrical  Conductors  -  144 

Arc  I.nmp,  the  Hlonilel         -         -         -  157 

Aic  l,an>v>s,  Something  New  in      -  169 

Auio-  Tclegrapli  Car,  The  -  -ico 

AUis-Chalmers  Bullock  Works  -      -  202 

Apjiaratus,  High  Tension,  Development  of  21b 

Arc  Uamp.  Uonble-Carbon         -  220 

Are  Lamp  with  Hot  Wiie  Control      -      -  221 

A.  I.  K.  K.  Meeting,  Toronto  Branch       -  22,^ 

Arc  l,amp,  an  Kconomical         -  -  227 

AUiniiuo  Theriuics         -  -  246 
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Bearings.  Ball,  for  Electric  Motors  -  No.  l  ii 
Boilers  Steam,  an  Experimental  Study  of 

the  Conditions  of  Foaming  in  -  6 

Bearings,  Ball,  Friction  of  -  iS 

Belling,  How  to  Clean         -  No.  i-ix 

Boilers,  Combustion  in  -  -  No.  i-ix 
Braden,  ^Slr.  N.  S.  -  -  -  31 
Brakes,  Street  Car  -         -  -  45 

Banquet.  Employees'  -         -  -45 

Bullock  Company.  Canadian,  New  Factory  of  52 
Bell  Telephone  Company,  Annual  Meeting  57 
Boilers,  Internally  Fired  and  Externally 

Fired,  Compaiative  Efficiency  of  -  91 
Bell  Telephone  Company,  Hamilton  -  116 
British  Firms  Wanting  Canadian  Agents, 
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Boiler  Tests,  Comparative,  with  Ordinary 

and  Pulverized  Coal  Firing  .  -  150 
Boiler  Inspection.  Steam         -  -  150 

Boiler  Explosion,  Fatal  -  .  -  195 
British  Columbia  Electric  Railway  Company  235 
Boiler  Furnaces.  Combustion  of  Coal  in  243 
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Canadian  General  Electric  Company,  An- 
nual Report  cf  -  -  -  52 
Central  Station  Equipment  -  -  64 
Canadian  Electrical  Association  64.  89,  108,  128 
Current.  Theft  of  -  -  -  -  65 
Cornwall  Canal,  Electrical  Equipment  for  67 
C.  P.  R.  Shops,  Power  Plant  of  -  -  73 
Cables,  Electric,  Installation  of  -  -  84 
Construction,  Thorough,  Necessity  of  -  88 
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Canadian  Agents  Wanted          -          -  uS 
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Cape  Breton  Elect  ric  Company  154 
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Dynamos,  Electric  Coupling  of.  Driven  by 

Single-Acting  Steam  Turbines     -      No.  i-ii 

Distributing  Systems.  Overhead,  Safeguards 

and  Regulations  in  Operation  of        -  .46 
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Electrical  Development  Company  of  On- 
tario, Offices  of  -  -  -  -  2 
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Electrical  Congress,  International  -  54 
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Electrical  and  Engineering  Organization, 

New          ...          -         No.  5-ii 

Engineers,  Co-operation  Among       -       -  89 

Engineering  Notes                 -         -       97,  151 

Electrical  Field,  Developments  in         -  106 

Electrical  Supervision  Society      -        -  117 

Enlargements  Necessary  -  -  117 
Electric  Traction,  Heavy,  by  Alternating 

Currents  -  -  -  .  139 
Electrical  Applications.  Canadian  Progress 

in.  Statistics  of             -            •         -  T40 

Engine,  a  Maiine,  Inventor  of           -  155 

Enquiry  .  .  .  .  .  159 
Electrical  Congress,  International  -  177,  198 
Exhibition.  Canadian  National  at  Toronto, 

Machinery  Hall,  .  -  -  ijg 
Electrical  Machinery  and  Foundry  Pro- 
ducts, Exhibit  of  -  -  183 
Engine,  an  Up-to-Date,  and  the  Result  -  185 
Electricity,  Wind  Power  -  -  186 
Electrical  Engineers,  Visit  of  -  -  203 
Engineers'  Dinner,  Toronto                 -  245 


Fires,  Origin  of 
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Gossler,  Mr,  P.  G.  14 

Gas,  Acetylene  and  Coal,  Value  of  -  -  18 
Gas,  Waste,  Utilization  of  -  -  -  -  18 
Gas  Explosion,  Acetylene  -  -  -  -  55 
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alents 103 
Great  Northwestern  Telegraph  Company, 
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U.N.W  Telegraph  Company,  Ottawa  Branch  224 
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Hines,  Chas  Henry,  M  I.E  E.  -  -  -  7 
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Hamilton  Cataract  Power,  Light  and  Traction 
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McCormick 
Tvirbines 

4,000  H.  P.,  72  ft.  head,  arranged  to  drive  gener- 
ator and  a  single  turbine  to  drive  exciter.  Five 
settings  built  for  the  Hudson  River  Water  Power 
Company  tor  their  Spier  Falls  plant  and  14  pairs  51 
inches  for  their  plant  at  Mechanicsville,  N,  Y. 

S.  /Vlorgan  Smith  Company, York,  pa.,as./v 

176  FEDERAL  STREET,  BOSTON,  MASS. 

 Write  for  catalogue  if  contemplating  purchase  of  Turbines^ 


WIRES  AND  CABL 

I  Telephone,  Telegraph  and  Electric  Power  Purposes. 


L 


THE  WIRE  AND  CABLE  COMPANY,   -   ■   ■  MONTREAL 


r 


RHODES 
MOTORS 


Having  equipped  our  factory  with  further  Plant  and 
Machinery  and  being  now  in  a  position  to  supply  double 
our  previous  output,  we  beg  to  inform  Electrical 
Power  Users  that  we  are  prepared  to  supply  our  ma- 
chines at  considerably  reduced  prices,  NOT  PANIC 
PRICES,  but  at  figures  which  will  enable  us  to  com- 
pete with  any  other  manufacturer  in  the  United  Kino-, 
dom.  We  are  solely  enabled  to  do  this  through  econom- 
ical organization  and  efficient  works  management,  and 
can  supply  the  same  high  standard  machine  as  hither- 
to in  spite  of  such  reduction,  with  our  usual  PROMPT 
DELIVERY. 


FOR  QUOTATIONS  AND  PARTICULARS  APPLY 


RHODES  ELECTRICAL  MFC.  CO.,  LIMITED 

70  &  71  BISHOPSCATE  STREET  WITHIN,  LONDON,  E.  C. 

Works  :  Bradford.  Glasgow  Address,  35  and  70  McAlpine  Street. 
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iTEUEGRflPH/TELErHONE  I 

Mr.  Poior  rani.lev  has  been  appointed  manager  of  ihe  Bell 
Telephone  Company  at  Winghani,  Ont. 

The  City  Council  of  Edmonton,  N.W.T.,  have  purchased  the 
Kdmonton  District  Telephone  Company's  lines  for  $17,000. 

The  Bell  Telephone  Company  have  built  a  new  line  from  To- 
onlD  to  Berlin  and  intend  extending  it  to  Stratford  and  London. 

The  International  Telephone  Manufacturing  Company,  of 
Chicago,  have  reconstructed  the  telephone  system  at  Neepewa, 
Man. 

The  Bellechasse  Telephone  Company  are  extending  their 
lines  throughout  Ihe  county  of  Lotbiniere  and  adjoining  counties 
ill  Ouebec. 

Mr.  D.  \'.  Mott,  who  has  secured  a  telephone  franchise  at  Fer- 
nie,  B.C.,  has  promised  that  the  rates  will  not  be  more  than  $3 
per  month  for  business  places  and  $2  for  residences. 

The  proposition  made  by  the  Stark  Telephone  Light  and 
I'ower  Company,  of  Toronto,  for  installing  their  system  at 
Brantford,  Ont.,  was  rejected  by  the  City  Council  on  November 
21. 

The  Rainy  River  International  Telephone  Company  has  been 
incorporated  at  Rainy  River, Ont., with  a  capital  of  $250,000,  the 
directors  including  Messrs.  D.  Robertson,  P.  T.  Roberts  and  J. 
A.  Mathieu. 

The  storm  in  the  Eastern  States  and  the  Maritime  Provinces 
about  the  middle  of  November  laid  130  miles  of  telegraph  and 
telephone  poles  to  the  ground  between  Lakeview,  Maine,  and 
Tracey,  X.  B. 

Mr.  H.  E.  Brockwell,  superintendent  of  the  Bell  Telephone 
Company,  Winnipeg,  recently  delivered  an  interesting  lecture  in 
the  Y.M.C.A.  Auditorium  in  that  city  on  "Magnetism  and 
Electro-Magnets." 


The  D  eer  Island  Telephone  Company,  unable  to  make  ar- 
rangements with  the  New  Brunswick  Telephone  Company,  have 
laid  a  cable  at  Kendall's  Head  and  connected  with  the  lines  of 
Ihe  Forest  Telephone  Company. 

Mr.  Alex.  Renshaw,  who  for  the  past  sixteen  years  has  been 
agent  for  the  Great  Northwestern  Telegraph  Company  at  Ber- 
lin, Ont.,  has  resigned  that  position  to  accept  the  secretaryship 
oi  the  Berlin  Light  Commission. 

Mr.  Polls  Hubbard,  449  Main  street,  Winnipeg,  has  given 
notice  that  application  will  be  made  to  the  Legislature  for  the 
incorporation  of  a  telephone  company  to  construct  and  operate 
local  and  long  distance  telephone  lines  within  the  province  of 
Manitoba. 

An  agreement  for  an  exclusive  franchise  for  five  years  has 
been  reached  between  the  Bell  Telephone  Company  and  the  City 
Council  of  Kingston,  Ont.  The  city  is  to  receive  $700  per  year, 
free  use  of  the  poles  for  fire  alarm  wires,  telephones  to  citizens 
a)  $40  for  business  and  $25  for  residences,  two  party  lines  for 
residences  at  $18  each  and  four  at  $15. 

Prof.  Braun,  of  Strassburg,  the  well  known  inventor  of  one  of 
the  German  wireless  systems,  spoke  at  the  convention  of  the 
German  Society  of  Naval  Architects  at  Berlin  on  the  new  method 
and  the  aims  of  wireless  telegraphy.  The  professor  affirmed 
that  the  problem  of  directing  an  electric  wave  exclusively  to  one 
point  of  the  compass  was  possible  of  solution,  but  they  must  pro- 
ceed by  creating  electric  energy  at  points  along  the  same  line- 


The  Peterboro  Light  &  Power  Company  purpose  advancing 
their  price  for  current.  Hitherto  they  have  supplied  customers 
at  a  flat  rate  of  $1  per  light  per  year.  Meters  are  to  be  used  in 
future  and  the  charge  will  be  7^  cents  net  per  1,000  watt  hours. 

It  is  expected  that  by  next  spring  the  water  power  now  being 
developed  on  the  Wahnapitae  river,  near  Sudbury,  Ont.,  will  be 
completed  and  the  company  will  be  delivering  power.  The  town 
of  Sudbury  will  take  electric  power  to  run  its  light  plant  and 
waterworks,  and  it  is  probable  that  the  Mond  Nickle  Company 
will  also  take  power  for  their  mines  and  reduction  works. 


TI16  Perteoi  Pulley  for  Hion  Speeds 


Study  the  Construction 
of  this  Pulley  ! 

The  Rim  is  Bolted  to 
the  Arms  ! 

So  that  it  cannot  get  away  ! 

WE  MAKE  THESE  PULLEYS  IN  ALL  SIZES 

SPECIAL  TO  ORDER  ONLY 


Iron  Centre  Wood  Rim  Pulley- 


Sole  IVTalters 
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SPARKS. 

The  Town  Council  ol  Wolfville,  N.  S.,  are  moving  in  the  direc- 
tion of  installing  an  electric  light  plant  in  addition  to  the  plant 
already  in  operation. 

A  by-law  will  be  submitted  to  the  ratepayers  of  Calgary, 
N.  W.  T.,  on  December  20,  to  raise  $60,000  to  install  a  munici- 
pal electric  light  plant. 

Messrs.  Ahearn  &  Soper,  of  Ottawa,  have  been  awarded  the 
contract  for  electrical  supplies  for  lighting  the  Welland  canal, 
the  consideration  being  about  $60,000. 

The  Babcock  &  Wilcox  Company,  of  Montreal,  have  been 
awarded  the  contract  for  supplying  the  boilers  for  the  new  C.  P. 
R.  Hotel  in  Winnipeg.  The  contract  is  worth  about  $9,000 
and  was  secured  through  their  Winnipeg  representative,  Mr.  J. 
C.  Gibson. 

The  Intercolonial  Railway  authorities  are  installing  the  Hughes 
electric  switch  circuit  brake  at  various  points  along  the  road  to 
prevent  accidents  from  open  switches.  The  invention  is  the 
work  of  two  employees  of  the  Intercolonial  Railway  and  is  pro- 
nounced by  railway  men  to  be  practical  and  efficient. 

By  a  large  majority  the  ratepayers  of  West  mount,  Que.,  on 
December  ^,  voted  in  favor  of  installing  a    municipal  electric 


light  and  incineration  plant.  The  town  has  hitherto  obtained  its 
electric  light  supply  from  the  Montreal  Light,  Heat  &  Power 
Company. 

The  Gould  Storage  Battery  Company,  of  Depew,  N.Y.,  have 
just  installed  a  storage  battery  plant  for  the  Preston  and  Berlin 
Street  Railway  Company.  The  battery  is  230  cells,  there  being 
thirteen  plates  toyi  x  10^  inches,  which  will  give  a  line  voltage 
of  480  volts  normal  load,  or  a  capacity  of  280  h.p.  per  hour. 

Mr.  W.  McLea  Walbank,  of  Montreal,  has  advised  the  Town 
Council  of  Morrisburg,  Ont.,  that  the  best  location  for  a  power 
house  would  be  in  the  vicinity  of  the  present  pumping  plant,  the 
walls,  flumes,  etc.,  to  be  built  of  concrete  and  steel,  with  a  brick 
turbine  shed  and  power  house  containing  five  60-inch  wheels, one 
45-inch  exciter  wheel,  generator  and  switchboard. 

Dr.  A.  I.  Mader  sued  the  Halifax  Tramway  Company  for 
$10,000  damages  for  injuries  sustained  last  February  by  being 
thrown  from  a  sleigh,  he  alleging  that  the  accident  was  caused 
by  a  ridge  formed  by  the  Tramway  Company's  sweeper  throw- 
ing snow  on  the  track.  The  jury  awarded  him  a  verdict  of 
$7,372.40,  of  which  $3,000  was  for  permanent  injuries  and 
general  disability  for  life.  The  jury  considered  that  the  company 
did  not  exercise  reasonable  care  in  regard  to  ihe  condition  in 
which  they  left  the  street. 


THE  ELECTRICAL  MAINTENANCE  AND  SUPPLY  CO.,  Limited 

'"'"'"••;:k's°t"is:;,eVi?r''/et'*""''"^  Montreal  ^ong  Distance  Phonc  m  .959 

Wish  to  announce  that  they  are  in  a  position  to  accept 
all  kinds  of  EI^ECTRICAL  REPAIR  WORK,  such  as 
Rewinding  Armatures,  Transformers,  Field  Coils,  also 
Arc  Lamps  and  Meter  Repairs.  ..... 

i0e-  OUR  MOTTO  :    PERFECT   WORKMANSHIP  AND  F»FJ01VIF»T'  DELIVERY 


Eighteen  Inch  WORTHINGTON  VOLUTE  PUMP 

Designed  for  direct  connection  to  a  steam  engine  and  used  for  supplying  water 
to  elevated  jet  condensers  in  the  Power  House  of  the  Manhattan  Elevated 
Railway  Co.,  New  York  City. 

Capacity,  10,000  gallons  per  minute  against  25  feet  head, 

Worthington  Turbine  Pumps  a.re  R.e]iable,  Durable.  Efficiervt  a.nd  Exceedingly  Simple 

The  John  McDougall  Caledonian  Iron  Works  Co.,  Limited,  Montreal,  Que. 
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DIAMOND 


Made  by  The  Hart  Manufacturing  Co.,  Hartford,  Conn. 

TRADE  MARK  STANDS  FOR  RELIABILITY. 


Push  Button  Switches,  Flush  Receptacle  and  Plug, 

Rotary  Flush  Switches,  Wall  Cases, 

Standard  Dial  Surface  Switches,  Automatic  Door  Switches 


white; 
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BULLOCK 


TYPE  N 


MOTORS 


DIRECT-CURRENT  MULTI-POLAR 


Open  Motor  Without  Sub- Base  or  Pulley. 


Especially  designed  and  constructed  for 
Direct  Connection  to  Machine  Tools  and 
other  Similar  Service  —  A  Prominent 
Feature  in  a  Modern  Shop. 


3BANCHES 

TORONTO. 
WINNIPEG. 
HALIFAX. 
ROSSLAND. 
VANCOUVER. 


IN   CANADA  FOR 

The  Allis- Chalmers  Co.  Chicago. 
The  Bullock  Electric  ManVg  Co.  Cincinnati. 
Ingersoll-Sergeant  Drill  Co.        New  York. 

LiDGERWOOD  MaN'F'gCo.  NewYORK. 


HEAD  OFFlQ 

AND 

WORKS 

Montreal 

QUE. 
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PERSONAL. 

.Mr.  cleorge  Benson  Baby,  lalo  managing  itirector  of  the 
Anyun  Fuse  ami  Electric  Company,  Limited,  Hamilton,  Ont.,has 
severed  his  connection  with  tlie  above  company  and  commenced 
business  as  an  o'ectrical  conti actor,  with  heaiKiuarlers  at  6  York 
street.  Hamilton. 

Mi.  Charles  F.  MacCull,  long  and  favorably  known  as 
njechanicat  superintendent  o(  the  Canadian  General  Electric 
Company  at  Peterboro  and  the  Canada  Foundry  Cnmpany  al 
Toronto,  has  accepted  the  position  of  general  supcrinli  ndeiit  of 
Carrier,  I.aine  it  Company,  Levis,  Que.  Mr.  MacGill  has  been 
in  Canada  about  six  years,  and  previously  was  connected  with 
some  of  the  best  concerns  in  the  United  States,  notably  the 
General  Electric  Company  and  the  Westinghouse  Company. 


The  Hamilton  Street  Railway  Company  have  appealed  from 
Justice  Street's  judgment  in  favor  of  the  city  in  the  limited  ticket 
case.  They  have  secureil  permission  to  carry  the  case  straight 
to  the  court  of  appeal. 

The  lighting  company  at  Wallaceburg,  Ont.,  has  transferred 
its  interest  and  franchise  to  a  new  company,  to  be  known  as 
the  Wallaceburg  Electric  Light  and  Power  Company.  The  of- 
ficers are  :  President,  W.  D.  McRae  ;  vice-president,  D.  C.  Mc- 
l")onald  ;  secretary-treasurer  and  manager,  Hugh  Stonehouse. 

An  interesting  experiment  was  recently  made  on  the  Niagara, 
St.  Catharines  and  Toronto  Railway  of  an  invention  designed  to 
obviate  the  possibility  of  accidents  from  the  disregard  of  signals. 
The  inventor  is  Mr.  James  Doyle,  of  Niagara  Falls,  N.Y.  Beside 
the  railway  track  just  outside  the  semaphore  is  placed  a  small 
machine  called  the  brake  trip,  which  strikes  a  projection  on  the 
brake  on  the  passing  engine  and  sets  the  brake,  which  opens  the 
air  valve  on  the  engine  and  shuts  off  the  steam.  The  brake  trip 
is  set  to  strike  the  brake  on  the  engine  only  when  the  semaphore 
is  down,  or  closed.  A  large  number  of  prominent  railroad  men 
from  the  United  States  and  Canada  witnessed  the  experiments, 
which  are  said  to  have  been  very  successful. 
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AND  OTHER  ELECTRICAL  SPECIALTIES 
TRUMBULL  ELECTRICAL  MFG.  CO. 

Main  Office  and  Factory  -  PLAINVILLE,  CONN. 

Complete  stock  carried  at  our  New  York  Office,  136  Liberty  St. 
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Tha-wing  Frozen  Pipes. 


There  are  a  good  many  ways  of  making 
money  but  the  easiest  one  we  known  of  just 
at  present  is  thawing  frozen  pipes  with  elec- 
tricity. Try  to  remember  how  many  of  your 
neighbors  had  to  carry  water  last  winter. 
Every  one  of  them  and  a  lot  of  others  you 
never  heard  of  will  gladly  pay  $S.OO  per  thaw. 
Send  for  the  December  bulletin  if  you  haven't 
already  received  it,  and  dont  wait  too  long 
before  placing  your  order. 

When  ordering  this  Oiiljii  state  luno  many  printed 
circulars  and  envelopes  you  wish  for  mailing  to  your 
prospective  customers,  and  how  niafiy  placards  you  will 
require  to  hang  in  public  places.  The  Pittsburgh  Trail s- 
Joriner  Company  will  supply  this  material  at  cost. 

Pittsburgh  Transformer  Company. 

Pittsburgh.  Pa. 
Pittsburgh,  December,  1904, 
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SPARKS. 

The  oleciors  of  Sussex,  N.B.,  will  likely  be  asked  to  approve 
of  ihe  building^  of  a  new  electric  light  and  waterworks  station. 

A  by-law  has  been  passed  by  the  Council  of  Brandon,  Man., 
granting  certain  privileges  to  Ihe  Western  Electric  Light  & 
Power  Company. 

The  Canadi.'in  Westiiighouse  Company,  Limited,  has  sold  to 
the  1  lamilton  C'ataract,  Power,  Light  and  Traction  Company, 
for  use  ill  their  \'ictoria  sub-station  at  Hamilton,  Ont.,  two  motor- 
generator  sets,  each  consisting  of  a  synchronous  motor  and  a 
direct  cui  rent  generator.    The  motor-generator  sets  will  be  of 


the  two-bearing  type,  the  generators  delivering  direct  current  at 
550  volts  to  the  railway  system,  and  each  being  rated  at  750  k.w. 
The  synchronous  motors  will  take  two-phase  current  at  8,000  al- 
ternations and  2400  volts,  and  will  be  rated  at  1380  h.  p.  The 
excess  of  capacity  in  the  motors  is  provided  so  that  they  may  be 
used  for  raising  the  power  factor  of  the  transmission  system. 
Power  is  taken  through  lowering  transformers  from  the  high 
tension  transmission  line  from  the  DeCew  Falls  station  of  the 
company.  These  motor-generator  sets  will  be  built  at  the  works 
of  the  Westinghouse  Electric  &  Manufacturing  Company  at  East 
Pittsburg,  Pa. 


% 


SAFE  AND  VAULT  WORK 


For  Head  Offices  of  Banks,  Insurance  and  Loan  Companies  and  other 
Monetary  and  Security  Companies.     Estimates  and  plans  cheerfully  furnished. 

Send  for  a  Catalogue 

The  Goldie  &  McCulioch  Co.,  Limited, 

GAI^T,  ONTARIO,  C-A-lSrADA 

We  Make 


WHEELOCK  ENGINES,  CORLISS  ENGINE,  IDEAL  ENGINES,  GAS  AND  GASOLINE  ENGINES,  BOILERS,  PUMPS,  WATER  WHEELS, 
4i  OATMEAL  MILL  MACHINERY,     FLOUR     MILL   MACHINERY,    WOLF    GYRATORS,    WOOD-WORKING    MACHINERY,    SHINGLE  ^ 

^1  MACHINERY,  HEADING  AND  STAVE  MACHINERY,  WOOD  RIM  SPLIT  PULLEYS,  IRON  PULLEYS,  SHAFTING,  HANGERS,  GEARING,  ^ 

4i  COUPLINGS,  FRICTION    CLUTCH    COUPLINGS,  FRICTION    CLUTCH    PULLEYS,    SAFES,    VAULTS  AND   VAULT  DOORS. 


Street  Fixtures 


We  manufacture  a  complete  line 
and  would  be  pleased  to  quote  on 
your  requirements. 


SWITCHBOARDS  and  PANELS 


THE  R.  E.  T.  PRINGLE  CO.,  LIMITED 

MaLnufaLcturers  and  Dealers  in 

ClectricaLl  Apparatus  and  Supplies 
ST.  JOHN  MONTREAL  TORONTO 
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Crocker  -  WKeeler 
Company 

MANUFACTURERS  AND  ELECTRICAL  ENGINEERS 

Licensees,  for  North  American  Continent  of 

BROWN,  BOVERI  &  CIE 


Direct  Current  Machinery 
Alternating  Cvirrent  Apparatus 
For  Every  Lighting,  Power 
and  Industrial  Purpose 


Address  All  Coniinunicntions  to  ...  . 

"  PACKARD  ELECTRIC  CO.  — 


ST.  CATHARINES 

MONTREAL 


WINNIPEG 
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NOTICE  TO  INVENTOFLS— 

Having  a  large  and  well  equipped  factory  and  a  staff  of  competent 
mechanics,  we  are  prepared  to  give  special  attention  to  INVEN- 
TIONS and  the  designing  and  building  of  SPECIAL  APPARA- 
TUS of  all  kinds. 

COLLYER   &  BROCK 

Ma-nufacfurers  of  Panel   BoaLrds.  SwilcKboa.rds.  Knife  Switches,  Enclosed  Fuses, 
Outlet  Boxes,  Iron  Conduit    Fittings,  Etc.,  Etc. 

ISOla     Notre    Dame    St.  MONTREAL 

**NON  Essrr  DUBiuivi;  qxjin" 


J.  A.  DAWSON  &  COMPANY.  743  CRAIG  ST.,  MONTREAL 

are  Beadqnarters  for  Electric  Railway,  Power 
Station   and   General  House    Wiring  Sux>ply 

WHY  ?^ 

Because  we  (C£l<l*K>y  tln.&  Stock  and   buy  in  such  quantities  that  we  are  in  a 
position  to  make  close  prices  and  prompt  shipments. 

A  trial  order  will  convince  you  our  statements  are  correct. 


ECQiMl!»L 


A  Saving  of 
80  current 
when  small 
filament  i 
used. 


DIM 


Life  is  four 
times  that! 
of  ordinary' 
lamp. 


Pa.tervted  irv 
CanadaL  Sept.  29,  1903 


The  Original  and  Only  Practical 
•PULL  STR.ING" 
TUR.N  DOWN 


LAMP 


All  Others  arc  Imitations.    "Beware  of  them." 

Kor  Sale  tiy 

jOHN  FORMAN,  Montreal 
MUNDERLOH  &  CO., 

THE  R.  E.  T.  PRINGLE  CO.,  LIMITED, 
J.  A.  DAWSON  &  CO., 
SAYER  ELECTRIC  CO., 
MONTREAL  ELECTRIC  COMPANY 

AHEARN  &  SOPER,  LIMITED,  Ottaw.\. 
GARRIOCH,  GODARD  &  CO. 

MECHANICS'  SUPPLY  CO.,  Ouebec. 

R.  E.  T.  PRINGLE,  St.  John,  N.  B. 
CENTRAL  ELECTRIC  &  SCHOOL  SUPPLY  CO.,  Toronto. 
THE  R.  E.  T.  PRINGLE  CO.,  LIMITED 

JOHN  STARR,  SON  &  CO.,  Halifax,  N.  S. 


Manufactured 
By   .    .  . 


TII6  BGononilGal  ElGGirlG  LaiiiD  60., 

123  Liberty  Street,  New  York.  U.S.  A. 


ANNOUNCEMENT 

Gutmann  Meters 

As  some  of  our  competitors  have  circulated  the  report  that  an 
mjunction  had  been  obtained  restraining  the  manufacturers  of  the 
Gutmann  Meter  from  making  these  celebrated  instruments  here,  we 
would  say  that  such  is  not  the  case.  We  have  a  large  stock  on  hand  and  a 
large  shipment  on  the  way  from  our  Canadian  Factory  and  can  ship 
all  orders  immediately  upon  receipt 

JOHN  FORMAN 

ELECTRICAL  SUPPLIES  -  708-7J0  Craig  Street,  MONTREAL 
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THE  ELECTRIC  POWER  DEVELOPMENT  AT 
SHAWINIGAN  FALLS. 

The  longest  electrical  transmission  line  in  operation 
in  Canada  is  that  of  the  Shavvinigan  Water  and  Power 
Company,  delivering  current  generated  at  Shawinigan 
Falls  to  a  terminal  station  in  Montreal  over  a  distance 
of  ninety  miles.  Through  the  courtesy  of  the  Company 


Shawinigan  Falls,  in  the  St.  Maurice  River — one  of 
the  greatest  natural  water-powers  in  existence,  the 
river  at  this  point  falling  a  distance  of  over  one  hun- 
dred and  fifty  feet. 

The  St.  Maurice  River— one  of  the  largest  rivers  in 
Canada — has  its  source  at  the  divide  between  the  val- 
ley of  the  St.  Lawrence  and  the  valley  of  the  Hudson 


Shawinigan  Wathr  &  Power  CoMrANv — Ghnkkal  V  ikw  of  Power  Devei.oi'ment. 


we  are  permitted  to  publish  herewith  a  very  complete 
and  accurate  description,  with  illustrations,  of  the  pro- 
perty and  plant  of  this  Company,  which  we  feel  certain 
will  be  appreciated  by  all  persons  interested  in  power 
development  and  transmission. 

The  Company  purchased  from  the  Provincial  Gov- 
ernment of  Quebec  all  of  its  property  at  Shawinigan 
Falls,  including  the  water-power  of  the  St.  Maurice 
River  at  this  point.  The  real  estate  acquired  from  the 
Government  comprised  eleven  hundred  acres,  and  the 
ownership  of  this  property  gives  absolute  control  of 


Bay,  at  a  point  about  three  hundred  miles  north  ot 
Shawinigan  Falls.  It  drains  an  area  of  about  eighteen 
thousand  square  miles.  Practically  all  of  this  area  is 
now  forest,  and,  most  ot  the  country  not  being  suit- 
able for  agriculture,  is  likely  to  remain  timbered  for 
many  years.  This  whole  area  is  thickly  interspersed 
with  lakes,  so  that  the  flow  of  the  stream  is  naturally 
more  constant  than  most  rivers  of  its  size.  For  a  dis- 
tance of  some  four  miles  above  the  falls  at  Shawinigan 
the  river  broadens  out  and  is  practically  a  lake.  At 
the  foot  of  the  falls  is  another  large  lake,  the  difference 
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ill  level  between  the  two  being  about  one  hundred  and 
fifty  feet.  The  fact  of  the  existence  of  this  lake  above 
the  falls  is  of  great  importance  in  that  it  serves  as  a 
reservoir  in  which  the  frazile  and  anchor  ice,  formed  in 
the  more  rapid  running  water,  is  collected  underneath 
the  surface  ice,  with  the  result  that  but  little  reaches 
the  tails.  At  the  crest  of  the  falls  a  ledge  of  rock 
forms  a  natural  dam,  the  water  directly  above  the 
crest  being  about  twenty  feet  deep  at  ordinary  stages 
of  the  river. 

The  first  development  was  made  by  excavating  a 
canal  or  forebay  from  a  point  near  the  crest  of  the 
falls,  about  one  thousand  feet  to  the  west,  the  end  of 
this  canal  being  closed  by  a  concrete  wall,  in  which 
are  the  head-gates  and  the  entrance  to  the  penstocks. 
From  the  forebay-vvall,  penstocks  about  four  hundred 


each  consisting  of  a  pair  of  "  Francis  "  turbines  on  a 
horizontal  shaft,  each  pair  of  turbines  being  supplied 
with  \yater  through  a  penstock  nine  feet  in  diameter, 
and  discharging  through  a  central  draft-tube,  and  each 
capable  of  developing  6,000  horse-power.  To  each  of 
these  three  turbines  is  direct  connected  a  3,750-K.  W., 
2-phase,  30-cycle,  2,200-volt  generator.  Each  unit 
operates  at  a  speed  of  180  revolutions  per  minute. 

Two  separate  units  are  provided  for  producing  the 
exciting  current  for  the  generators.  These  units  con- 
sist each  of  a  500  horse  power  turbine,  driving  a  300- 
K.W.  direct  current  generator,  water  being  supplied 
from  a  separate  penstock.  Each  of  these  units  is 
sufficient  to  furnish  exciting  current  for  six  generators. 
The  governor  is  so  arranged  that  it  can  be  connected 
to  either  or  both  of  these  exciter-wheels.  Auxiliary 


Shawinigan  Water  &  Power  Company — One  cf  the  3,750  K.  W.  Generators. 


and  fifty  feet  in  length  conduct  the  water  to  the  power- 
house at  the  level  of  the  lower  lake.  The  canal  is 
twenty  teet  deep  at  low  water  and  one  hundred  feet 
wide,  and  of  sufficient  capacity  to  develop  75,000 
horse-pcwer.  The  excavation  is  entirely  in  granite 
rock.  The  forebay-wall  is  so  constructed  that  it  can 
be  extended  as  required  to  utilize  the  full  capacity  of 
the  canal. 

The  power-house  is  constructed  on  solid  rock,  which 
was  blasted  to  a  depth  of  about  twenty  feet  to  provide 
proper  tail-races  for  the  discharge  of  water  from  the 
wheels.  The  building  is  of  solid  concrete  construction 
up  to  the  windows,  and  from  that  point  the  walls  are 
of  brick  twenty-four  inches  in  thickness.  The  roof  is 
of  slate,  supported  by  steel  trusses.  The  whole  build- 
ing is  served  by  an  electrically  operated  crane  having 
a  capacity  of  fifty  tons. 

In  this  power-house  are  now  installed  three  units. 


apparatus  is  operated  either  from  30-cycle  induction- 
motors,  or,  in  cases  where  such  apparatus  is  needed  to 
be  operated  independent  of  the  large  generators,  from 
the  exciter-units. 

The  current  is  taken  from  the  exciters  over  alumin- 
um bus-bars  to  the  exciter  sivitchboard,  and  from 
there  distributed  to  the  various  generators. 

The  current  from  the  main  generator  is  conducted 
through  lead-covered  cables  laid  in  conduits  to  the 
four-pole  electrically  operated  oil-switches,  one  switch 
being  provided  for  each  generator.  The  switches  are 
of  the  solenoid  type,  and  work  very  rapidlv.  No  diffi- 
culty is  experienced  in  synchronizing  the  generators 
with  these  switches.  From  the  oil-switches  the  current 
is  taken  through  lead-covered  cables  to  the  bus-bars. 
All  cables  in  the  power  house  are  in  fire-proof  conduit, 
or  are  protected  by  barriers,  so  that  in  case  of  burning 
the  adjacent  cables  would   not  be  injured.  Selector- 
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switches  are  provided,  by  means  ot  which  the  current 
from  any  generator  can  be  taken  to  either  one  or  two 
sets  of  bus-bars.  The  selector-switches  are  interlock- 
ing with  the  oil-switches  ;  the  arrangement  being  such 
that  the  circuit  must  be  opened  and  closed  with  the 
oil-switches.  From  one  set  of  bus-bars  current  is  taken 
to  the  local  distributing-board,  through  which  the 
2,200-volt  current  is  distributed  to  the  eletcric  lighting 
system,  the  water-works  pumping  station,  and  to  small 
factories  in  the  town  of  Shawinigan  Falls.  From  this 
same  set  of  bus-bars  current  is  also  taken  to  four  i ,  100- 
k.w.  oil-insulated,  water-cooled  transformers,  located 
in  the  transformer-house  built  parallel  to  the  main 
power-house  and  on  the  side  towards  the  forebay.  In 
^this  transformer-house  are  also  located  the  lightning 
'arresters,  static  interrupters  and  high-tension  switches 


current  up  to  50,000  volts  for  transmission  to  Montreal 
and  other  places  at  a  distance  from  Shawinigan. 

Both  the  power-house  and  the  transformer-house  at 
Shawinigan  are  of  fire-proof  construction,  and  the 
transformers  are  themselves  protected  from  internal 
fires  by  means  of  a  system  by  which,  in  case  of  the  oil 
in  the  transformers  being  fired  by  internal  short  cir- 
cuits, it  will  immediately  be  discharged  from  the  trans- 
formers. 

From  the  transformer-house  a  three-phase  line  of 
aluminum  cable  runs  along  the  Great  Northern  and 
Chateauguay  &  Northern  railroads  to  the  company's 
terminal  station  in  Montreal.  This  station  has  a 
capacity  of  over  10,000  horse-power,  is  built  of  steel 
and  brick,  and  is  fire-proof  throughout.  This  trans- 
mission line  is  about  ninety  miles  in  length.    At  times 


SllAWlNKlAN   WatHK  &   POVVER  COMPANY — ONE  OF  TIIK  (S.OOO   H.  P.  WATER  WllEELS. 


for  the  25,000-volt  line,  and  also  for  the  50,000-volt 
line.  From  the  four  transformers  above  mentioned  a 
25,000-volt  line  is  taken  to  the  electro-chemical  indus- 
tries located  in  the  north  part  of  the  town,  about  two 
miles  from  the  power-house.  Here  are  at  present  a 
company  engaged  in  the  manufacture  of  ferro-mangan- 
ese,  and  using  1,200  horse-power  ;  also  a  calcium  car- 
bide factory  of  a  capacity  to  utilize  5,000  horse-power. 
It  is  expected  to  extend  this  25,ooo-vo!t  line  to  points 
where  power  will  be  sold  within  twenty  miles  ot  the 
station. 

Between  each  transformer  and  its  bus-bar  is  an  elec- 
trically operated  oil-switch.  Each  oil-switch  can  be 
disconnected  from  the  bus-bar  by  knife-switches. 

From  the  second  set  of  bus-bars  current  is  taken  to 
oil-insulated,  water-cooled  transformers  located  in  the 
same  tranformer-house  described  above,  which  step  the 


of  peak  load  the  voltage  between  wire  and  wire  reaches 
56,000  volts. 

The  transmission  line  is  three-phase,  each  wire  being 
a  stranded  aluminum  cable  composed  of  seven  No.  6 
B  &  S  wires.  These  wires  are  spaced  sixty  inches 
apart,  in  the  form  of  an  equilateral  triangle,  with  the 
apex  above.  The  power-line  is  transposed  twice  in  its 
entire  length,  each  transposition  being  one-third  of  a 
complete  turn. 

A  private  telephone  line  is  strung  on  the  same  poles  as 
the  power  line,  the  telephone  wires  being  five  feet  from 
the  nearest  power  wire.  The  telephone  wires  (No.  g 
iron)  are  mounted  on  10,000-volt  insulators,  and  are 
transposed  every  1,800  feet.  This  line  gives  good 
service,  being  only  slightly  affected  by  the  neighboring 
power  circuit. 

At  the  terminal  station  current  is  taken  through 
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lit^htniiij;  airestcrs  aiul  static  iiUeniiptors  to  step- 
down  transformers  of  1,000  K.  W.  capacity,  similar 
to  the  step-up  transformers  above  described.  At  both 
the  terminal  station  and  generating  station  the  trans- 
formers are  arranged  in  a  single  row,  with  a  track  in 
front. 

The  transformers  are  connected  in  "Tee"  at  Shaw- 
inigan  and  in  "V"  at  Montreal — the  Scott-connection 
being  used  at  the  generating-station  to  change  from 
two-phase  to  three-phase.  No  switching  is  done  on 
the  high-tension  side,  excepting  that  knife-switches, 
thirty  inches  long,  are'  provided,  by  which  transformers 
may  be  connected  or  disconnected  from  the  line. 

Transformers  can  be  put  on  and  taken  off  the  line 
with  these  switches,  but  the  amount  of  power  on  the 


and  the  terminal  station  in  Montreal,  this  fact  had  to 
be  kept  in  mind.  The  size  of  unit  had  to  be  propor- 
tioned, so  that  when  the  development  was  complete 
the  number  of  units  would  not  be  excessive.  In  order 
to  carry  out  this  idea,  the  smaller  units  should  be  in- 
stalled first,  so  the  unit  at  Shawinigan  was  made 
5,000  horse-power.  Each  bank  of  transformers  was 
made  2,500  horse-power,  and  each  motor-generator  at 
Montreal  was  made  1,200  horse-power. 

This  scheme  was  carried  out  in  the  present  develop- 
ment of  15,000  horse-power.  The  point  has  been 
reached,  however,  when  larger  units  can  be  used  with 
advantage,  and  the  next  extension  made  to  the  plant 
will  have  units  of,  at  least,  double  the  size  of  the 
present  ones.    When  the  plant  is  complete,   the  com- 
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line  remains  the  same.  The  transformers  are  always 
excited  from  the  low-tension  sides  before  any  of  the 
high-tension  switches  are  thrown.  From  the  low-tension 
sides  of  the  step-down  transformers  the  current  is  con- 
ducted by  means  of  lead-covered  cables  laid  in  conduits 
through  electrically  operated  oil-switches,  to  30-cycIe, 
3-phase  synchronous  motors,  to  which  are  direct- 
connected  60-cycle,  2-phase  generators,  from  which 
current  is  delivered  to  the  bus-bars  of  the  Montreal 
Light,  Heat  &  Power  Company  for  general  distribution 
in  the  city  of  Montreal.  The  amount  of  energy  thus 
being  delivered  is  6,000  horse-power.  During  this 
year  the  additions  to  the  plant  will  increase  this  ca- 
pacity to  11,000  horse-power.  It  is  expected  to  event- 
ually use  this  station  for  the  delivery  of  not  less  than 
20,000  horse-power. 

The  minimum  low-water  flow  of  the  St.  Maurice 
River  is  sufficient  to  develop  125,000  horse-power.  In 
the  design  of  the  generating  station  at  Shawinigan 


bination  of  large  and  small  units  will  allow  all  ma- 
chines to  be  run  at  maximum  efficiency. 

From  the  main  transmission  line  at  Joliette,  a  town 
located  thirty-five  miles  from  Montreal,  current  is 
taken  off  to  a  sub-station,  where  it]  is  stepped 
down  through  oil-insulated,  natural-cooled  trans- 
formers to  12,500  volts,  and  carried  by  a  trans- 
mission line  across  the  St.  Lawrence  river.  The 
submarine  cable  consists  of  three  No.  6  copper  con- 
ductors insulated  with  rubber,  containing  not  less  than 
30  per  cent,  pure  Para  6/32"  thick.  These  three  con- 
ductors are  then  laid  into  a  cable  and  surrounded  with 
jute.  On  the  outside  of  this  is  6/32"  of  rubber  insul- 
ator. The  sheath  of  1/8  "  lead  is  protected  by  an  ar- 
mor of  No.  6  steel  wire.  Between  the  lead  and  the 
armor  is  a  layer  of  jute.  The  cable  was  tested  to 
double  potential  for  one  minute,  and  has  been  in  suc- 
cessful operation  since  its  installation.  Power  to  the 
extent  of  500  horse-power  is  now  being  delivered  to  the 
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Sorel  Electric  Company,  which  company  distributes 
the  power  in  the  city  of  Sorel  for  lighting  and  manu- 
facturing purposes.  In  a  similar  manner  current  is 
shortly  to  be  delivered  from  other  sub-stations  to  var- 
ious towns  between  Montreal  and  Shawinigan  Falls. 

At  the  first  development  above  described  two  pen- 
stocks were  reserved  for  the  Northern  Aluminum  Com- 
pany, which  company  desired  to  use  for  its  purposes 
direct  current,  and  perferred  to  have  its  plant  located 
in  a  separate  power-house  from  that  of  the  Shawinigan 
Water  &  Power  Company.  From  the se  two  penstocks 
the  Northern  Aluminum  Company  propose  to  take 
10,000  horse-power  for  the  manufacture  of  aluminum. 
At  present  this  company  is  using  one  of  these  penstocks 
and  developing  over  5,000  horse-power  in  its  power- 
house.    This  development  of  power  is   by  means  of 


25,000  volts  from  the  transmission  line  especially  con- 
structed for  this  purpose.  This  current  is  then  reduc- 
ed by  means  of  the  Carbide  Company's  transformers  to 
75  volts. 

The  electrical  equipment  of  the  Carbide  Company's 
plant  consists  of  twelve  300-kilowatt  transforms  and 
two  175-kilowatt  transformers,  the  latter  for  use  in 
connection  with  the  motor  equipment  which  operates 
all  the  machinery  in  the  building  in  addition  to  supply- 
ing current  for  a  lo-ton  travelling  crane  which  operates 
the  full  length  of  the  furnace  room.  The  twelve  larger 
transformers  are  for  supplying  current  to  the  carbide 
furnaces. 

SECOND   HYDRAULIC  DEVELOPMENT. 

For  the  purpose  of  furnishing  water  to  factories  de- 
siring to  install  their  own  water  wheels  in  their  mills. 


Shawinigan  Water  &  Power  Company — Transformer  Hoiisk. 


tiiree  pairs  ot  water-wheels  having  a  capacity  of  2,500 
horse-power  each,  each  wheel  having  a  i,ooo-k.w.  gen- 
erator direct  connected  on  each  end  of  the  shaft. 
These  generators  produce  continuous  current  at  a  volt- 
age of  300  volts,  which  is  carried  to  the  smelting- 
room,  about  1,000  feet  away  from  the  power-house, 
over  aluminum  conductors. 

The  Northern  Aluminum  Company  has  also  install- 
ed a  wire-drawing  and  cabling  plant.  The  cable  for 
the  Montreal  and  Sorel  transmission  lines  was  manu- 
factured in  these  works.  This  company  also  has  a 
plant  for  the  electrical  manufacture  of  carbons  for  elec- 
trolitic  purposes. 

The  plant  of  the  Shawinigan  Carbide  Company,  Lim- 
ited, is  located  some  two  miles  from  the  power-house 
of  the  Shawinigan  Water  &  Power  Company,  on  the 
line  of  the  Great  Northern  Railroad,  at  which  point 
power  is  taken  in  the  form   of  alternating  current  at 


the  Shawinigan  Water  &  Power  Company  made  a 
second  development  about  a  half  a  mile  upstream  from 
the  canal  of  the  first  or  main  development.  Here  a  con- 
crete forebay  has  been  constructed,  from  which  pen- 
stocks are  taken  to  the  mills,  which  discharge  their 
water  into  the  Shawinigan  river  (at  that  point  at  the 
same  level  I  vel  as  the  water  in  tlie  lower  lake). 

The  forebay  for  the  second  development  was  built  on 
the  shore  of  the  upper  lake,  where  the  depth  of  water 
at  the  lowest  stages  of  the  river  is  not  less  than  twenty 
feet.  The  construction  was  accomplished  by  first 
building  a  crib-work  dam  two  hu  idred  and  fifty  feet 
long  parallel  to  and  about  one  hundred  feet  from  the 
shore.  At  each  end  a  wing  was  built  connecting  the 
bank.  In  the  main  dam,  ten  openings,  each  ten  feet 
square,  were  left  near  the  bottom.  This  crib-work 
dam  is  intended  not  only  as  a  coffer-dam  for  construc- 
tion purposes  but  as  a  permanent  protection  from  ice. 
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It  was  therct'ore  made  of  the  most  solid  construction, 
and  about  forty  feet  high,  so  that  the  top  is  above  high 
water.  During  the  construction  of  the  main  wall  the 
openings  above  referred  to  were  closed  and  the  space 
back  of  the  dam  kept  dry  by  pumps.  This  forebay- 
wall  proper  is  built  of  concrete,  forty  feet  high  and 
twenty-five  thick  at  the  bottom.  The  outlet  chamber 
contains  the  usual  steel  rack  and  head-gates  for 
the  supplying  of  two  penstocks  twelve  feet  in 
diameter. 

The  penstocks  are  built  into  the  concrete  wall,  and 
one  of  them  is  extended  througfh  the  embankment  over 


Mr.  Ralph  D.  Mershon  was  the  electrical  engi- 
neer. 

The  following  manufacturers  supplied  the  machinery 
and  equipment  : 

Hydraulic  Equipment — I.  P.  Morris  Company, 
Philadelphia  ;  Escher,  Wyss  &  Co.,  Zurich,  Switzer- 
land ;  James  Leffel  &  Co.,  Springfield,  Ohio  ;  Lom- 
bard Governor  Co.,  Boston,  Mass  ;  S.  Morgan  Smith 
Co.,  York,  Pa. 

Electrical  Equipment — Westinghouse  Electric  & 
Mfg.  Co.,  Pittsburgh,  Pa.;  Canadian  General  Electric 
Co.,  Toronto,  Ont. ;  Bullock  Electric  Mfg.  Co.,  Cin- 


Shawinigan  Water  &  Power  Company — Transformers  Stepping  Up  Ctrrent 
FROM  2,200  Volts  to  50,000  Volts. 


which  the  railroad  runs,  and  down  to  the  mill  below,  a 
distance  of  about  a  thousand  feet.  The  pipe  is  built  of 
steel  |4  of  an  inch  thick  at  the  top  and  )^  inch  thick  at 
the  bottom.  It  was  carried  through  the  bank  in  a 
tunnel  which  was  filled  with  concrete  around  the  out- 
side of  the  pipe.  The  second  penstock  is  reserved  for 
additional  mills  expected  to  be  built  in  the  vicinity  of 
the  present  one. 

This  second  water  power  development  is  now  being 
used  by  the  Belgo  Pulp  and  Paper  Company,  owned 
and  operated  by  Belgium  capitalists. 

The  hydraulic  engineers  for  the  work  were  Messrs. 
Wallace  C.  Johnson  and  T.  Pringle  &  Son,  while 


cinnati,  O. ;  Dick,  Kerr  &  Co.,  London,  Eng.;  General 
Incandescent  Arc  Light  Co.,  New  York. 

Steel  Work  and  Auxiliary  Apparatus — John  Mc- 
Dougall  Caledonian  Iron  Works,  Montreal  ;  Dominion 
Bridge  Co.,  Montreal  ;  Phoenix  Bridge  &  Iron  Works, 
Montreal  ;  Struthers,  Wells  Co.,  Warren,  Pa.;  Pont- 
briand  &  Co.,  Sorel,  Que. 

Line  Construction — Cable  and  Wire  :  Northern  Alu- 
minum Co.,  Shawinigan  Falls  ;  National  Conduit  & 
Cable  Co.,  New  York  ;  Wire  and  Cable  Co.,  Montreal. 
Insulators  :  R.  Thomas  &  Sons  Co.,  East  Liverpool, 
O.  Sub-marine  Cable  :  American  Steel  and  Wire  Co., 
Worcester,  Mass. 
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WINNIPEG  AMALGA- 
MATION. 

The  amalgamation  of  the 
Winnipeg  Street  Railway 
Company  and  the  Winnipeg 
General  Power  Company 
has  been  consummated, 
and  the  new  organization 
will  be  known  as  the  Winni- 
peg Electric  Railway  Com- 
pany. The  capital  stock  is 
$4,000,000.  Mr.  William 
Mackenzie  is  president  of 
the  new  corporation,  Mr. 
William  Whyte  vice-presi- 
dent, and  Mr.  F.  M.  Morse 
secretary-treasurer.  Mr. 
Wilford  Phillips  has  been 
appointed  general  manager 
of  the  entire  combined 
properties.  The  new  com- 
pany undoubtedly  consti- 
tutes the  greatest  indus- 
trial institution  in  the  west. 

They  will  operate  the  street  railway  systems  of  Winni- 
peg and  St.  Boniface,  the  commercial  electric  lighting 
and  power  business  and  the  gas  plant. 


THE  BRITISH  COLUMBIA  ELECTRIC  RAIL- 
WAY COMPANY. 

The  report  of  the  British  Columbia  Electric  Railway 
Company  for  the  twelve  months  ended  June  30  last 
shows  an  increase  in  gross  receipts  of  $138,445,  and  in 
net  earnings  of  $60,649.  The  number  of  lights  in  use 
at  June  30,   1904,  was  112,911,  an  increase  of  18,- 


Shawinigan  Water  &  Power  Company--  Transmission  Line  over  Ottawa  River  at 
Bout  de  l'Isle  on  Chateauguay  and  Northern  Railroad  Bridge. 


182.  The  number  of  passengers  carried  during  the 
year  was  8,869,486,  an  increase  of  1,505,197.  The 
construction  of  the  Vancouver  power  installation  is 
stated  to  be  proceeding  very  satisfactorily.  The  con- 
crete dam  at  Trout  Lake,  the  power  house  and  the 
sub-stations  have  all  been  completed  and  three  pipe 
lines  are  in  place.  The  engineers  estimate  that  the 
work  will  be  completed  about  May,  1905. 


The  Town  Council  of  Meaford,  Out.,  have  decided  to  offer 
Moore  &  Sons  $8,600  for  their  electric  light  plant. 


Suawinigan  Water  &  Power  Company— Motor  Generators  in  Terminal  Station,  Chaniuni;  KRi:ori;Nt  v  i-rom  ;o  C\x  i.e  to  60  Cycle. 
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A  Merry  Christmas  and  Prosperous  New  Year. 

At  the  solicitation  of  a  number 
Explanation.  Subscribers,  it  has  been  de- 

cided to  substitute  the  Questions 
and  Answers  Department,  which  was  formerly  a  feat- 
ure of  this  journal,  for  the  Technical  School  which 
has  appeared  in  recent  issues.  Both  departments  be- 
ing somewhat  similar  in  character,  the  one  for  which 
there  appears  to  be  the  greater  demand  has  been  rein- 
stated. Since  this  action  has  been  taken  to  meet  the 
wishes  of  subscribers,  we  trust  they  will  assist  us  as 
far  as  possible  to  make  the  Questions  and  Answers 
Department  a  success  by  submitting  questions  as  well 
as  comment  upon  answers  which  may  be  given. 


The  central  station  man  spends 
Ground  Connectiorv  many  sleepless  nights  endeavor- 
ing to  devise  schemes  to  keep 
his  lines  free  from  grounds,  and  many  other  nights 
in  the  vain  attempt  to  provide  permanent  grounds  for 
his  transfonner,  secondaries  and  lightning  arresters. 
This  paradox  would  be  amusing  were  it  not  for  the 
very  serious  phase  it  frequently  assumes.  Line  troubles 
are  usually  overhead  and  their  remedy  is  merely  a 
matter  of  continual  attention,  but  the  ground  wire 
question  is  one  presenting  no  such  easy  solution.  In 
large  cities  where  water  pipes,  gas  pipes  and  street 
railway  tracks  are  laid,  the  obtaining  of  permanent 
and  frequent  grounds  is  not  difficult,  but  in  locations 
having  none  of  these  things,  the  matter  is  entirely  dif- 
ferent. The  copper  plate  set  deep  in  the  earth  and 
surrounded  by  powdered  coke  is  undoubtedly  the  most 
satisfactory  thing  yet  devised,  but  where  the  earth 
dries  out,  the  connecting  wire  might  just  as  well  be 
dead-ended  on  a  high  tension  insulator.  In  a  plant 
we  know  of,  the  lightning  arrester  connection  is  made 
to  the  earth  in  the  manner  just  mentioned,  and  the 
earth  being  very  dry  at  times,  a  small  pipe  is  run  down 
to  the  coke.  On  the  approach  of  a  storm,  a  pail  of 
water  is  poured  down  this  pipe,  and  the  arresters  so 
far  have  never  failed.  This  appears  to  be  a  good  sug- 
gestion and  is  applicable  in  many  ways.  Where  it  is 
the  policy  to  ground  all  secondaries,  why  not  run  on 
the  poles  a  "  ground  feeder,"  connect  all  the  middle 
points  of  the  secondaries  to  it,  and  attach  it  to  a  few 
well  distributed, permanent  grounds,  which  can  be  kept 
good,  with  the  water  pipe  scheme  just  mentioned,  bj' 
giving  them  a  pail  of  water  at  predetermined  intervals? 
The  time  is  rapidly  approaching  when  the  law  will  re- 
quire that  all  secondaries  be  grounded,  and  the  sooner 
the  question  of  a  good  ground  is  solved,  the  easier  will 
rest  the  plant  operator. 

In  the  early  days,  when  the 
The  Lightning  Rod.  Study  of  the  action  of  lightning 
^  led  to  the  attribution  to  it  of  cer- 
tain fairly  well  defined  peculiarities,  the  country  was 
scourged  by  silver-tongued  gentlemen,  who  intimated 
in  a  sauve  and  convincing  manner  that  they  were  on 
excellent  terms  with  Jupiter,  and  could  supply,  upon 
payment  of  a  sum,  small  in  comparison  with  the  value 
given,  a  device  absolutely  guaranteed  to  appease  the 
wrath  of  the  god,  and  to  act  as  a  protecting  shield  for 
all  the  property,  real  or  personal,  of  the  owner  of  said 
device.  The  payment  of  the  small  sum  was  the  chief 
necessity  for  the^proper  working  of  the  contrivance, 


1 


December,  1904 


TME  CANADIAN  ELECTRICAL  NEWS 


237 


and  the  whole  proposition  being  placed  before  the  buy- 
er in  a  favorable  light,  it  was  not   many  years  before 
the  entire  country  bristled  with   the    little    prongs  of 
lightning  rods.     Now,  the  lightning  rod,  when  proper- 
ly installed,  is  an  excellent  thing,   but  the  wholesale 
distribution  ot  the  article,   and   the  speedy  disappear- 
ance of  the  peripatetic  vendor,  after  having  tacked  up 
a  length  or  two  of  copper  wire  and  received  the  small 
sum  previously  mentioned,  produced  in  the  mind  of  the 
confiding  rustic  a  faint  suspicion  which  gradually  but 
surely  grew  to  such  proportions  that  the  reappearance 
of  the  sauve  gentlemen  would  be  attended  with  con- 
siderable excitement,  not  to  mention  the  possibility  of 
his  departing  again,  carrying  with  him  several  little 
pellets  of  lead,  known  commonly  as  buckshot.     It  is 
not  hard  to  understand  how  the  lightning  rod  fell  from 
the  popular  position  accorded  it  upon  introduction,  nor, 
being  really  a  good  thing,   is  it  difficult  to  definitely 
point  out  the  real  cause  of  this  fall.    Those  of  us  who 
have  had  to  do  with  the  installing  of  lightning  arrest- 
ers appreciate  the  diflficulty  of  providing  a  good  and 
permanent  ground  where  water  mains  are  not  laid,  and 
know  of  the  required  size  of  ground  wires,   and  the 
necessity   of    straightway    running.     If    our  modern 
equipments  sometimes  fail,  is  it  any  wonder  that  a  ten 
gauge  copper  wire,   full   of  kinks  and  sharp  bends, 
stapled  along  the  roof  and  down  the  wall,   and  buried 
half  a  foot  in  the  earth,  failed  to  protect   the  building 
on  which  it  was  installed  under  the  name  "lightning 
rod"?    And  even  if  this  poor  makeshift  should  act 
upon  occasions,  there  was  no  evidence  of  its  having 
done  so,  while  on  the  other  hand,  if  it  failed,  the  own- 
er of  the  house  lost  what  little  confidence  he  ever  had. 
Now,  as  we  said  before,  the  lightning  rod  is  a  very 
good  thing,  but  it  must  be  put  up  with  the  greatest  of 
care,  and  the  ground  connection  kept  good.  When 
we  consider  that  statistics  for  a  certain  year  in  the 
United  States  show  that  about  four  and  one-half  per 
cent,  of  the  total  fires  during  that  period  were  caused 
by  lightning,  and  that  the  value  of  the   property  thus 
destroyed  exceeded  $4,000,000,  it  becomes  apparent 
that  the  good  lightning  rod  is  a  thing  very  well  worth 
while,  as  its  cost  can  be  but  a  fraction  of  one  per  cent, 
of  the  value  protected.    Of  course,  this  protection  is 
not  always  needed,  for    in    some    localities  lightning 
storms  are  very  rare  and  are  never  severe.    The  sub- 
ject has  been  considered  of  sufficient  importance,  how- 
ever, to  warrant  a  complete  investigation  on  the  part 
of  the  National  Fire  Protective    Association.    A  pre- 
liminary report  is  the  only  document  so  far  at  hand, 
but  when  the  full  findings  are  presented  to  the  public, 
the  advice,  if  heeded,  should  result  in  a  lowering  of  the 
number  of  fires    due    to    lightning.    The  flat-roofed 
building,  in  comparison  with  those  having  gabled  roofs, 
seems  to  be  immune  from  discharges  from  the  clouds, 
while  church  steeples, and  tall  smokestacks, appear  to  be 
desirable  channels  from  a  lightning  point  of  view.  Vari- 
ous areas  require  different  forms  ofprotection,and  vari- 
ous metals  and  materials  of  building  construction  also 
require  different  styles  of  equipment.  An  important  sug- 
gestion is  that  the  conductor  should   not  be  insulated 
at  any  point  from   the   building  to  be  protected,  but 
should  be  fastened  firmly  thereto  by  material  of  the 
same  nature  as  the  conductor.     Whetlier  this  is  gen- 
erally understood  is  doubtful,  for  it  is  a  fact  that  light- 
ning rods  are  often  fastened  to  the  roofs  of  buildings, 
and  then,  on  their  course  to  the  ground,   have  been 
passed  through  insulatinsf  spools.     The  organization 
which  has  undertaken  the  work  of  getting  at  the  facts 
in  connection  with  this  subject  is  very  sincere  in  its 


desire  to  lessen  the  effects  of  lightning  strokes,  and  its 
conclusions  are  certainly  worthy  of  consideration,  not 
only  by  the  house  own:r,  but  by  the  constructing  en- 
p-ineer  as  well. 


So-called 
Electric  Fires. 


"  Either  from  new  electric  wires 
at  the  foot  of  the  elevator  shaft 
in  Bullman  Bros.,  or  of  an  en- 
tirely unknown  origin  "  is  the  report  handed  us  by 
high  insurance  authorities,  on  the  cause  of  the  dis- 
astrous conflagration  which  visited  Winnipeg  on  the 
night  of  October  the  eleventh.  It  is  not  our  intention 
to  throw  light  on  the  mystery  which  surrounds  tires 
of  this  nature,  but  to  point  out  and  denounce,  com- 
pletely and  emphatically,  the  growing  tendency  on  the 
part  of  the  public  and  insurance  men  to  cast  the  onus 
of  every  fire,  the  cause  of  which  is  doubtful,  upon  the 
already  over-burdened  shoulders  of  electric  wiring. 
Never  before  has  the  absolute  absurdity  of  this  practice 
been  brought  out  so  clearly  as  by  the  above  quotation, 
for  the  very  wording  of  it  is  self-condemnatory.  It  is 
indicated  without  question  that  the  origin  of  the  fire  is 
unknown,  but  nevertheless,  a  suggestion  is  made  as  to 
a  possible  cause,  and  the  matter  is  carried  so  far  as  to 
hint  at  the  point  of  defective  insulation.  We  do  not 
for  one  moment  imply  that  in  many  of  our  fires  a 
certain  percentage  can  properly  be  charged  to  wiring, 
but  the  point  we  wish  to  make  is  that  the  true  propor- 
tion is  an}  where  from  one  quarter  to  one  third  of  the 
number  indicated  by  popular  opinion.  Wherever  there 
occurs  a  fire  of  questionable  origin,  the  first  inquiry  in- 
variably is  in  regard  to  whether  or  not  the  building 
contains  electric  light  or  power  wiring,  and  an  affirma- 
tive answer  seems  to  clear  up  at  once  all  mystery  sur- 
rounding the  affair.  The  whole  tendency  has  been  in 
this  direction,  and  having  received  little  or  no  opposi- 
tion, the  "  defective  wiring  "  cry  has  become  an  unjust 
and  trouble-producing  habit.  When  an  electric  uire 
is  properly  installed,  it  should  be  practically  everlasting, 
and  barring  mechanical  interference,  should  be  as  good 
at  the  end  of  ten  or  twenty  years  as  when  it  was  put  in 
place.  The  growing  favor  of  conduit  systems  indicates 
that  modern  engineering  prescribes  that  all  concealed 
wiring  shall  be  as  easily  removed  as  drawn  in,  and  if  a 
particular  circuit  shows  too  low  a  resistance  between 
wires,  or  between  either  side  and  the  ground,  the  re- 
moval and  subsequent  examination  shall  be  made  as 
simple  a  matter  as  possible,  and  one  of  negligible  time 
and  expense.  When  a  completed  house  or  building  is 
to  be  equipped  with  electric  light,  the  testhetic  public 
demands  that  the  wires  shall  he  hidden,  and  not  being 
willing  to  stand  the  expense  of  a  proper  installation  ot 
conduits,  is  actually  responsible  for  those  fires  which 
really  occur  from  defective  wiring.  The  underwriters 
realized  this  long  ago,  and  steps  were  taken  to  guar-tl 
against  the  anticipated  trouble,  but  never  was  there 
rule  or  regulation  made  which  could  not  be  avoided  or 
got  around  in  some  manner.  With  competition  be- 
tween the  wiremen  as  keen  as  it  is,  any  method  ot  re- 
ducing the  cost  of  the  work  has  been  eagerly  sought 
for,  and.  we  are  sorry  to  say,  when  such  means  has 
been  found,  the  direct  result  has  been  a  lowering  of  the 
standards  set  up  by  the  controlling  body.  We  have 
known  of  cases  where  concealed  wiring  was  specified, 
and  where  the  conductors  were  fished  for  twenty  or 
thirty  feet  between  the  ceiling  and  the  floor.  In  the 
instance  in  mind,  the  wires  caught  on  some  projection, 
and  the  job  was  completed  by  two  men  pulling  them 
through  by  sheer  strength.  What  about  the  condition 
of  the  insulation  of  those  wires  after  they  .were  install- 
ed ?  One  felt  reasonably  sure  that  serious  damage 
had  been  done,  but  going  on  the  supposition  that  what 
cannot  be  seen  is  all  right,  they  were  considered  o.k. 
There  is  just  one  solution  to  this  problem,  and  in  it 
lies  the  stamping  out  of  the  absurd  theory  of  the  "elec- 
tric fire,"  and  that  is,  first,  avoid  cheap  work,  and 
second,  know  the  man  who  does  the  work.  Spare  no 
pains  to  make  the  installation  as  permanent  as  the 
building  itself,  and  the  money  spent  in  this  way  will 
return  a  hundred-fold. 
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POLYPHASE  INDUCTION  REGULATORS.* 

H\    C'l.    11.  t'.ARCELON. 

In  the  application  of  alternatiniq^  currents  it  is  often 
necessary  to  rojjiilate  the  voltage  of  parts  of  the  trans- 
mission circuit.  This  regulation  obviously  must  be 
accomplished  by  some  means  entirely  removed  from 
the  g^enerator.  The  induction  reg'ulator  is  designed 
tor  such  a  purpose. 

The  most  familiar  manner  of  attaining  this  remote 
regulation,   as  it   may  be  termed,  is  by  the  use  of  a 


between  two  adjacent  taps  must  not  be  short-circuited 
in  the  process.  Here  also  the  regulation  is  not  con- 
tinuous but  in  steps  of  a  magnitude  which  is  dependent 
upon  the  number  of  taps  from  the  secondary.  There- 
fore for  fine  regulation  by  this  method  a  great  number 
of  taps  from  the  secondary  is  necessary. 

An  induction  regulator  is  essentially  a  transformer 
in  which  the  relative  position  of  the  primary  and 
secondary  may  be  varied.  Like  the  regulating  trans- 
former, it  is  connected  with  the  primary  across  the 
line  and  the  secondary  in  series  with  the  line.  The 
regulation  of  the  voltage  supplied  to  the  load  is  effected 
by  moving  the  primary  core  which  changes  the  relative 
position  of  the  primary  and  secondary  coils.  This 
change  does  not  alter  the  magnitude  of  the  voltage 


1000  K.W.  Six-Ph.\se  Rotary  Converter  and  Induction  Regulator, 
IN  Use  by  the  New  York  Edision  Company. 

transformer  with  its  primary  connected  across  the  line 
and  its  secondary,  having  a  number  of  taps,  in  series 
with  the  line.  A  device  is  employed  by  which  more  or 
less  of  the  secondary  turns  may  be  cut  in,  to  vary  the 


Fig.  2. — Winding  Diagram  of  the  Secondary  of  a  Three-Phase, 
Four-Pole  Induction  Regulator. 

induced  in  the  secondary,  but  does  alter  the  phase  re- 
lation of  primary  and  secondary  voltages,  and  there- 
fore changes  the  value  of  the  load  voltage,  which  is 
the  resultant  of  the  primary  and  secondary  voltages. 

Polyphase  induction  regulators  are  most  commonly 
used  for  the  voltage  control  of  rotary  converters  carry- 
ing a  lighting  load,  which  requires  a  fine  though  not 
necessarily  an  automatic  regulation. 

Fig.  I  shows  a  complete  six-phase  induction  re- 
gulator operated  by  means  of  a  small  induction  motor 
and  worm-gear. 

The  primary  core  is  built  up  of  laminated  steel 
punchings  carried  on  a  shaft.  The  secondary  core, 
also  composed  of  steel  punchings,  surrounds  the  prim- 
ary and  is  held  in  a  casting  which  serves  as  the  support 
of  the  regulator.  Both  cores  are  slotted  parallel  to 
the  axis  of  the  shaft  to  receive  the  coils. 


Fig.  I. — A  Six-Phase  Induction  Regulator  Which 
General  Appearance  is  Similar  to  the  Three- 
Phase  Type. 


Fig.  3.— Winding  Diagram  of  the  Primary  of  a  Three-Phase,  Four-Pole 
Induction  Regulator. 

The  secondary  is  stationary  and  the  primary  is  ar- 
ranged with  vertical  bearings  that  it  may  be  rotated 
a  portion  of  a  revolution  correspoding  to  one  pole. 
The  windings  are  similar  to  those  of  an  induction  mo- 
tor having  a  wound  secondary  with  the  exception  that 
the  secondary  phases  are  not  connected  together. 
Figs.  2  and  3  show  the  developed  windings  of  a  three- 
phase  four-pole  induction  regulator.  A  vertical  full 
line  represents  one  side  of  a  coil  which  lies  in  the  top 
of  a  slot.  The  adjacent  broken  line  represents  one 
side  of  another  coil  which  lies  in   the   bottom   of  the 


voltage  supplied  to  the  load.      Here  complications 
necessarily  arise  because  the  circuit  must  not  be  broken  same  slot.    The  secondary  winding  has  a  parallel  con- 
when  changing  from  one  tap  to  another  and  the  coils  neclion  because  the  total  load  current  passes  through 
.From  the  Electrical  Club  Journal,  pittsburgrpubiis^e^  ^y^e^sion.  it.    The  number  of  secondary  turns  in  series  is  deter. 
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mined  by  the  range  of  regulation  desired.  Fig.  4 
shows  the  station  wiring  diagram  for  a  three-phase 
regulator  and  rotary  converter.  The  upper  triangle 
represents  the  three  phases  of  the  primary  of  the  regu- 
lator. The  heavy  lines  parallel  to  the  sides  of  this 
triangle  represent  the  phases  of  the  regular  secondary. 
S  S  S  represent  electrically  operated  switches.  The 
lower  triangle  shows  the  three  phases  of  the  rotary 
converter. 

The  current  in  the  primary  coils  sets  up  a  rotating 
magnetic  field.  The  load  current  passing  through  the 
secondary  coils  also  sets    up    a   rotating   field.  The 
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Fig.  4. — Station  Wiring  Diagram  for  a  Three-Phase 
Induction  Regulator. 


primary  is  so  connected  that  these  two  fields  rotate  in 
the  same  direction.  The  voltage  induced  in  the  sec- 
ondary is  due  to  the  resultant  of  these  two  fields,  and 
its  phase  position  with  respect  to  the  line  voltage  is 
determined  by  the  phase  position  of  this  resultant. 
The  relative  position  of  primary  and  secondary  coils 
has  no  influence  on  the  magnitude  of  the  resultant 
field  and  therefore  the  numerical  value  of  the  induced 
secondary  voltage  is  the  same  at  all  positions  of  the 


Fig.  5. 

primary.  Moving  the  primary  core  does  change  the 
phase  position  of  the  resultant  field  and  therefore  of 
the  secondary  voltage.  With  no  current  in  the  second- 
ary it  is  easy  to  see  that  the  resultant  magnetic  field  is 
a  constant  because  then  the  secondary  field  is  zero  and 
the  primary  furnishes  the  only  active  field.  In  this 
case  any  change  in  the  relative  position  of  the  primary 
and  secondary  coils  will  obviously  alter  the  phase  rela- 
tion between  the  primary  voltage  and  the  induced  sec- 
ondary voltage. 

Now  consider  the  case  where  there  is  a  current  in 


the  secondary.  Since  both  fields  rotate  at  the  same 
speed  and  in  the  same  direction  they  may  be  treated  as 
two  stationary  fields  when  considering  their  phase 
difference  for  any  given  position  of  the  primary  coils. 
Consider  the  load  current  a  constant  and  therefore  the 
secondary  field  constant.  In  Fig.  5  let  OS  represent 
the  field  set  up  by  the  secondary  current.  The  primary 
field,  OP,  is  in  phase  with  OS  and  their  resultant  is 
OR,  the  line  voltage  is  OV,  the  induced  secondary 
voltage  is  OA,  and  the  resultant  or  load  voltage  is 
OB.  This  is  the  position  where  similar  primary  and 
secondary  coils  lie  underneath  each  other,  and  the  load 
voltage  is  a  minimum.  When,  the  primary  is  turned 
the  position  of  its  field  Is  obviously  changed  relative  to 
the  secondary  field.  OP,  shows  the  primary  field  after 
the  primary  has  been  turned  through  an  angle  equal  to 


Fig.  6. — Effect  on  the  Load  Voltage  of  the  \'arving  Phase 
Relation  Between  the  Primary  and  the  Secondary. 

POP,.  In  this  position  the  secondary  field  does  not 
have  as  much  effect  on  the  primary  coils,  and  the  cur- 
rent in  the  primary  increases,  thereby  increasing  the 
primary  field  and  keeping  the  resultant  OR,  of  the 
same  magnitude  as  before.  This  action  is  quite  simi- 
lar to  the  regulation  of  a  shunt  transformer.  The  in- 
duced secondary  voltage  will  be  of  the  same  magni- 
tude as  before,  but  being  always  90  degrees  behind  the 
resultant  field  it  will  have  the  phase  relation  to  the  line 


Fig.  7. — Test  Readings.  Taken  ojj  a  50-K.VV.  Thrke-Phase 
Induction  Regulator,  to  Check  the  Maximum  and 
THE  Minimum  Points. 


voltage  OV  shown  by  OA,.  In  this  position  OH,  is 
the  load  voltage.  When  the  primary  has  been  turned 
I  So  degrees,  its  field  is  opposite  the  secondary  field  as 
shown  by  OP^.  Here  it  is  more  clearly  seen  that  the 
primary  current  and  field  will  be  increased  in  magni- 
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tilde  because  the  primary  field  is  directly  opposed  by 
the  secondary.  The  induced  secondary  voltage  is  hefe 
in  phase  with  the  line  voltaije  g^iving  a  load  voltage 
OH,  which  is  the  maximum.  Thus  it  is  seen  that  a 
movement  of  the  primary  through  iSo  electrical  de- 
i^rees  or  one  pole,  changes  the  load  voltage  from  a 
minimum  to  a  maximum.  If  the  secondary  current 
does  not  remain  constant  the  secondary  field  will  change 
in  magnitude.  The  primary  field  will  again  change  to 
keep  the  resultant  a  constant.  Of  course  the  resultant 
field  will  \ary  slightly  according  to  the  percentage 
regulation.  However,  induction  regulators  are  de- 
signed to  give  a  very  close  regulation. 

Kig.  6  shows  the  line  voltage,  secondary  voltage  and 
resultant  voltage  tor  different  positions  of  the  regula- 
tor. The  triangle  ABC  represents  the  line  voltages. 
The  secondary  voltages  are  represented  by  the  radii  of 
the  circles.  With  the  secondary  voltages  in  the  posi- 
tions A.A,_  BB,_  and  CC,,  the  maximum  voltage  is  given 
to  the  load  as  shown  by  the  triangle  A,  Bi  Cj.  When 
the  primary  has  been  turned  180  electrical  degrees,  the 
triangle  A,  B,  Cj  is  the  resultant,  being  the  minimum. 
.A3  B-  shows  the  resultant  voltage  for  an  intermedi- 
ate position  of  the  primary. 

Fig.  7  shows  some  test  readings  which  were  taken 
on  a  50-kw  regulator  to  check  the  maximum  and  mini- 
mum voltage  points. 

The  operation  of  polyphase  regulators  in  parallel,  as 
is  done  with  shunt  transformers,  is  impossible  except 
in  such  cases  where  the  rotating  parts  are  rigidly 
coupled.  This  is  obvious  from  the  fact  that  if  operat- 
ed in  parallel  they  must  have  the  same  phase  relations 
at  all  times,  otherwise  local  currents  will  result. 


THAWING  PIPES  ELECTRICALLY. 
Thawing  frozen  water  pipes  by  electricity  promises  to  pay 
handsome  returns.  Last  winter  a  few  companies  tried  it  in  a 
more  or  less  experimental  way,  and  reports  have  been  made 
showing  the  profit  in  the  work.  The  revenue  derived  was  con- 
siderable and  sufficient  to  show  the  necessity  of  cultivating  the 


Pittsburgh  Transformer  Companv's  Pipe  Thawing  Outfit. 
Front  View,  Showing  Primary  Leads. 

business.  There  is  no  question  as  to  the  practicability  of  the 
method,  and  consequently  the  Pittsburgh  Transformer  Company 
have  made  arrangements  to  furnish  complete  apparatus  for  the 
purpose. 

The  outfit  consists  of  a  transformer  adapted  to  operate  on  any 
circuit  of  approximately  1,100  or  2,200  volts  and  60  or  133  cycles_ 
The  transformer  will  deliver  a  current  of  300  amperes  contin- 


uously, or  currents  of  about  600  amperes  for  periods  of  half  an 
hour. 

On  the  back  of  the  transformer  are  mounted  a  heat  indicator 
and  a  choke  coil.  The  heat  indicator  consists  of  a  section  of 
lead  pipe,  connected  in  series  with  the  transformer,  and  the 
temperature  which  this  assumes  is  a  guide  as  to  the  heating  of 
the  pipe  under  treatment.  The  choke  coil  consists  of  a  few 
turns  of  heavy  copper  bar,  with  a  moveable  laminated  iron  core. 


P'TTsBURGH  Tkansfokmek  Company's  Pipe  Thawing  Outfit. 
Rear  View,  Showing  Low  Voltage  Cables  and 
Choking  Coil. 


When  this  plunger  is  pushed  entirely  into  the  coil,  the  trans- 
former secondary  may  be  short  circuited,  but  no  more  than  nor- 
mal current  will  flow. 

directions  for  use. 
The  object  is  to  send  current  through  the  frozen  section  or 
pipe.  One  secondary  lead  should  be  connected  to  the  pipe  in- 
side of  the  house  and  the  other  lead  connected  to  a  nearby 
hydrant  outdoors,  or  to  a  pipe  inside  of  a  neighboring  house. 
The  following  instructions  should  be  followed  : 

1.  Connect  transformer  to  the  primary  line  in  the  usual  way, 
altering  the  connections  on  the  porcelain  terminal  block,  if 
necessary,  to  adapt  it  to  your  line  voltage,  as  shown  on  tags 
attached  to  transformer. 

2.  Use  any  standard  fuse  block?  to  protect  transformer.  Fuse 
these  with  a  20  ampere  fuse  for  1,100  volt  circuits  or  with  a  10 
ampere  fuse  for  2,200  volts.  Don't  plug  in  until  you  are  ready 
to  operate. 

3.  Use  about  a  No.  O  wire  or  cable  for  the  secondary  con- 
nections. Put  in  a  switch  heavy  enough  to  handle  about  400 
amperes.    A  single  pole  switch  will  do. 

4.  Look  over  j'our  connections  carefully.  Push  plunger  clear 
into  the  choke  coil,  plug  in  the  fuse  blocks,  and  close  secondary 
switch. 

5.  Keep  your  hand  on  the  heat  indicator  and  pull  out  plunger 
little  by  little  until  the  indicator  is  hot  enough.  Water  will  usual- 
ly begin  to  flow  slowly  in  five  or  ten  minutes  ;  let  it  run  so  as  to 
wash  away  the  remaining  ice,  and  disconnect  the  outfit. 

Don't  leave  the  transformer  in  circuit  longer  than  necessary. 
Pull  the  primary  fuse  plugs  when  pipe  is  thawed. 
Don't  close  the  secondary  switch  unless  plunger  is  pushed  into 
the  choke  coil  as  far  as  it  will  go. 

Don't  use  the  transformer  without  oil. 

Don't  make  your  connections  carelessly  or  you  will  burn  the 
pipes  or  faucets.  Be  sure  the  primary  line  is  not  grounded  on 
the  transformer  or  its  connections. 

It  is  understood  that  the  l^ittsburgh  Transformer  Company's 
thawer  costs  only  $100  and  weighs  but  235  pounds,  advan- 
tages which  are  worthy  of  consideration. 
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THE  SINGLE  PHASE  RAILWAY  MOTOR. 

At  the  eleventh  regular  meeting  of  the  Toronto 
Branch  of  the  A.I.E.E.,  held  Friday  evening,  November 
18th,  the  subject  under  discussion  was  single  phase 
railway  motors,  which  was  introduced  by  Prof.  T. R. 
Rosebrugh,  of  the  School  of  Practical  Science.  Prof. 
Rosebrugh  reviewed  briefly  the  various  papers  on  the 
subject  which  had  appeared  in  the  transactions  of  the 
Institute  since  the  first  application  of  this  type  of 
motor  for  railway  purposes  a  few  years  ago.  As  late 
as  July,  1902,  it  was  generally  considered  that  the 
induction  motor  was  not  adapted  for  railway  work. 
In  the  following  year  the  Baltimore,  Ohio,  and 
Annapolis  Railway  was  equipped  with  alternating  cur- 
rent motors  of  the  series  type,  and  the  successful  opera- 
tion of  the  road  greatly  influenced  sentiment  in  favor 
of  this  system.  There  was  also  an  experimental  single 
phase  road  in  operation  in  Schenectady,  these  two  roads 
bieng    the   only  examples  on  this  side  of  the  water. 


was  not  as  objectionable  as  the  necessity  of  having 
rotary  converter  sub-stations  every  ten  or  twelve  miles, 
with  expensive  attendants,  as  in  the  case  of  the  direct 
current  system. 

Mr.  K.  L.  Aitken  did  not  think  that  the  field  of  the 
single  phase  motor  would  be  limited  to  interurban  or 
long  distance  roads.  One  of  the  advantages  which 
would  commend  it  for  city  railway  service  was  its 
freedom  from  electrolytic  effect  upon  water  pipes. 

Mr.  Black  spoke  of  the  great  possibilities  in  the  electric 
railway  field.  The  manufacturing  companies  were  ex- 
tending their  plants  largely  in  anticipation  of  the  de- 
mand for  railway  equipment.  Electric  traction  had 
many  advantages  over  steam  traction,  and  just  as  soon 
as  one  trunk  line  had  been  converted  to  electricity  and 
successfully  operated,  other  roads  would  follow.  It 
was  therefore  necessary  to  design  apparatus  and  per- 
fect details  of  operation  so  as  to  obtain  the  best  results. 

Mr.  R.J.  Parke  thought  that  the  most  promising 


I'lTTSBURGH  TUANSl-ORMER  COMPANV'S   PiPE  ThAWING  OUTFIT — REAR  ViEW,  SHOWING 

Plunger  Partly  Drawn  Out  of  Choke  Coil. 


The  question  of  frequency.  Prof.  Rosebrugh  said, 
was  a  very  inportant  factor,  and  whereas  high  fre- 
quencies were  first  used,  the  present  tendency  was  to 
adopt  a  frequency  of  25  cycles.  This  he  considered 
necessary  in  order  to  get  over  the  trouble  of  sparking, 
;md  he  thought  it  quite  possible  that  a  frequency  as 
low  as  15  would  be  adopted  in  the  near  future  for  rail- 
way work. 

The  discussion  which  followed  showed  that,  while 
tlie  utility  and  usefulness  of  alternating  current  were 
generallly  admitted,  the  extent  to  which  it  would  re- 
place direct  current  in  railway  service  was  by  no  means 
certain.  Mr.  Fisk  was  of  the  opinion  that  for  interurban 
roads  alternating  current  might  possess  some  advan- 
tages, but  for  city  work  he  believed  the  direct  current 
inotor  would  hold  the  field.  There  were  several  points 
yet  to  be  worked  out  in  the  a.  c.  apparatus  and  the 
carrying  of  heavy  transformers  on  the  cars  was  a 
drawback. 

Mr.R.G.  Black  thought  the  carrying  of  transformers 


field  for  electric  roads  was  as  feeders  to  the  trunk  lines 
where  a  frequent  service  was  essential. 

Mr.  Aitken  said  the  cost  of  installation  was  a  factor 
in  favor  of  the  alternating  current,  comparison  showing 
an  average  saving  of  ten  to  fifteen  per  cent,  over  the 
direct  current  system. 

Mr.  W.  A.  Bucke  said  that  a  combination  of  the 
direct  current  and  alternating  current  system  was  in- 
tended to  be  used  by  the  Southwestern  Traction  Com- 
pany, of  London,  Ont.,  it  being  an  extension  of  the 
Ganz  system  as  adopted  in  Europe. 

After  the  members  had  expressed  their  views  a  vote 
of  thanks  was  tendered  to  Prof.  Rosebrugh  for  his 
introduction  of  the  subject.  The  members  were  then 
afforded  the  pleasure  of  examining  some  interesting 
specimens  of  radium  which  Mr.  R.  J.  Parke  had  with 
him. 

At  the  regular  meeting  of  the  Toronto  branch  on 
Fridey  evening,  December  9th,  there  was  an  interest- 
ing discussion  on  "  Construction  Work,"  which  was 
introduced  by  Mr.  C.  H.  Wright. 
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i    QLliSTlONS  AND  ANSWERS  I 

Q  o 

ooooooooooooooooocoooooooooooooooooooooo 

r.ENERAl.  RULES  TO  BR  OBSSRVKU  BY  CORRESPONDENTS  : 

I.    All  inquiries  will  be  answered  In  the  order  received,  unless  special 

ciroumstauces  warranl  otliet  action. 
Questions  to  be  answered  in  any  specified  issue  should  be  in  our 

hands  by  the  close  of  the  mouth  preceding  publication, 
j.    Questions  should  be  confined  to  sabiects  of  general  interest.  Those 

pcrtainine  to  the  relative  value  of  different  makes  of  apparatus, 

or  which  for  intelligent  treatment  should  lie  placed  in  the  hands 

of  a  consulting  engineer,  cannot  bs  considered  in  this  department. 
4.    To  avoid  tro'.ible  and  \innecessary  delay,  correspotidents  should  state 

their  iinesiions  clearly,  so  that  there  can  be  no  possible  doubt 

as  to  the  information  required. 


Oi  i;sroN  No.  i  :  Will  you  please  give  me  a  good 
formula  for  a  dry  cell  ? 

Answer  :  The  dry  ceil  is  dry  only  in  the  sense  that  it 
does  not  spill.    The  chemical  action,  and  the  chemicals 
used,    do    not    differ   materially    from    the  ordinary 
Leclanche  battery.    Those  in  practical  use  are  nearly 
all  some  form  of  sal-ammoniac  cell,  with  the  zinc  made 
into  the  form  of  a  containinof  jar.     The  top  is  sealed 
over  to  prevent  evaporation,  and  the  electrolyte  is  all 
taken  up  by  an  absorbent,  so  that  there  is  no  liquid  to 
spill  even  before  the  top  is  sealed  over.  The  carbon  is  usu- 
ally in  the  form  of  a  slab.     In  constructing  a  dry  cell,  a 
plunger  somewhat  larger  than  the  carbon  element  is 
placed  in  the  middle  of  the  zinc  jar,  and  a  solution 
composed  of  i  part  sal-ammoniac,   i   part  chloride  of 
zinc,   3  parts  plaster  of  paris,   i  part  flour  and  2  parts 
water, is  poured  in  around  it.  This  rapidly  becomes  stiff, 
and  then  the  plunger  is  withdrawn  and  the  carbon  in- 
serted in  its  place.     Around  the  carbon  is  placed  a 
mixture   consisting  of  i   part  sal-ammoniac,    i  part 
chloride  of  zinc,  i  part  peroxide  of  manganese,  i  part 
granulated  carbon,  3  parts  plaster  of  paris,  i  part  flour 
and  2  parts  water.    After  this  is  in  position  the  top  is 
sealed  over  with  bitumen  or  other  suitable  compound, 
and  the  cell  is  ready  for  use.     We  would  advise  you 
strongly  not  to  recharge  dry  cells  yourself,  unless  it  is 
done  purely  for  experience.    Being  turned  out  in  vast 
quantities,  the  price  of  a  new  cell  is  so  low  that  re- 
charging can  hardly  be  carried  out  on  a  commercial 
basis.    This  is  due,   not  so  much  to  the  cost  of  the 
chemicals,  but  to  the  amount  of  labor  required  to  dig 
out  the  old  mixtures.    An  old  dry  cell  can  be  charged, 
if  a  source  of  direct  current  be  obtainable,  and  while 
the  second  life  will  not  be  as  long  as  the  original,  still 
the  cell  will  be  found  fairly  satisfactory.     The  method 
of  charging  is  the  same  as  applies  to  a  single  cell  of 
storage  battery.    The  positive  of  the  dry  cell  should  be 
connected  to  the  positive  source  of  current,  and  one  or 
more  incandescent  lamps  wired  up  in  series  with  it,  so 
as  to  give  a  potential  of  approximately  two  volts  across 
the  cell  terminals.     The  length  of  time  required  to 
charge  varies  with  the  condition  of  the  battery.  No 
fixed  rules  can  be  laid  down  in  this  connection,  experi- 
ence being  the  only  reliable  guide. 

QuES.  No.  2  :  What  is  the  easiest  way  to  make  a 
rough  test  to  see  whether  the  resistance  between  any 
wiring  and  the  earth  complies  with  the  Underwriters' 
rules  ?  We  have  a  125  volt  direct  current  plant,  but 
no  portable  instruments  except  a  Weston  voltmeter. 

Ans.  :  The  Weston  meter  referred  to  will  be  quite 
sufficient  to  make  an  approximate  reading  of  the 
resistance.  On  the  inside  of  the  meter  box  cover  you 
will  find  the  resistance  of  the  instrument  given  in  ohms. 
Connect  one  side  of  your  125  volt  line  to  the  circuit  to 


be  tested,  and  one  terminal  of  the  meter  to  the  other 
side  of  the  line.  From  the  other  meter  binding  post, 
run  a  piece  of  wire  long  enough  to  reach  either  the 
switch  or  the  ground.  Then  you  are  ready.  By  means 
of  the  loose  wire  connect  the  instrument  across  the 
line.  For  the  sake  of  illustration  let  us  suppose  that 
it  indicates  iio  volts,  and  let  us  also  assume  that  the 
resistance  of  the  meter  is  10,000  ohms.  Now  quickly 
transfer  the  end  of  the  loose  wire  to  the  ground  con- 
nection,and  if  the  meter  still  reads  110  volts, this  shows 
that  no  additional  resistance  has  been  interposed  in  the 
meter  circuit,  and  that  there  is  a  dead  ground  on  the 
wiring.  If  the  meter  show,  say,  55  volts,  it  indicates 
that  the  resistance  in  its  circuit  is  just  double  the  resist- 
ance of  the  meter  itself,  therefore  giving  10,000  ohms 
as  the  resistance  between  the  wiring  and  the  ground. 
This  same  method  applies  to  any  other  reading  of  the 
instrument  ;  for  instance,  if  it  read  27^, the  resistance 
of  the  insulation  is  40,000 — 10,000  =  30,000  ohms  ; 
or  if  it  read  82^,  then  the  resistance  is  13,333 — 
10,000  =  3,333  ohms.  This  is  worked  out  by  the 
following  equation  :  d  :  V-d  ::  R  :  r,  when  V  is  the 
line  voltage  ;  d  the  deflection  of  the  instrument  when 
connected  to  the  ground  ;  R  the  resistance  of  the 
meter  ;  and  r  the  resistance  between  the  circuit  and 
the  ground. 

QuES.  No.  3  :  What  is  the  principle  of  the  Tangent 
Galvanometer  ?    What  is  it  used  for  ? 

Ans.  :  The  Tangent  Galvanometer  is  practically  con- 
fined to  the  laboratory  for  the  measurement  of  direct 
current.  It  is  very  valuable  for  scientificinvestigations, 
being  an  absolute  instrument.  Great  care  must  be 
used  in  its  handling,  however,  or  errors  will  occur  in 
its  readings.  It  consists  of  one  turn,  or  a  few  turns  of 
heavy  wire,  in  the  centre  of  which  is  pivoted  a  delicate 
compass  needle.  It  is  necessary  that  the  needle  be 
small  in  comparison  with  the  diameter  of  the  coil,  for 
in  this  feature  rests  the  accuracy  of  the  instrument. 
The  galvanometer  is  set  up  level,  with  the  coil  in  the 
magnetic  meridian,  that  is  to  say,  with  the  needle 
pointing  to  the  zero  of  its  scale,  which  is  located  in  the 
plane  of  the  coil.  The  magnetism  of  the  earth  holds 
the  needle  in  this  position,  and  when  a  current  is  pass- 
ed through  the  coil,  the  field  thus  set  up  at  right 
angles  to  the  magnetic  meridian  tends  to  deflect  the 
needle  from  its  original  position.  The  stronger  this 
field  the  greater  will  be  the  deflection.  The  reason 
that  the  coil  of  wire  is  made  large  is  that  the  field  set 
up  is  very  uniform  at  the  centre,  the  lines  of  force  at 
this  part  being  practically  parallel,  and  at  right  angles 
to  the  plane  of  the  coil,  while  at  other  points  inside  the 
circle  the  field  is  neither  uniform  nor  normal  in  direc- 
tion. The  needle  being  small,  its  poles  are  never  far 
from  the  centre  of  the  coil,  nor  do  they  project  into 
that  space  where  the  force  is  irregular.  The  strength 
of  a  current  flowing  through  a  tangent  galvanometer 
is  obtained  by  multiplying  the  tangent  of  its  angle  of 
deflection  by  the  horizontal  component  of  the  earth's 
magnetism,  and  by  a  constant  factor  derived  from  the 
dimensions  of  the  instrument.  This  applies  when  used 
as  an  absolute  meter,  but  the  galvanometer  can  be 
used  as  a  non-absolute  instrument  by  comparing  the 
deflection,  caused  by  the  current  to  be  measured,  with 
that  of  a  known  current.  The  ratio  between  the  tan- 
gent of  the  deflection  of  the  tested  current,  and  the 
tangent  of  the  angle  of  the  known  current,  will  be  the 
ratio  between  the  two  strengths.  For  the  purpose  of 
simplifying  the  readings,  the  needle  scale  is  often 
marked  direct  in  amperes,  the  values  having  been  ob- 
tained by  trial  with  some  standard. 
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ENGINEERING  MEGHflNIGS 


THE  COMBUSTION  OF  COAL  IN  BOILER  FURNACES.* 

By  G.  D.  Bly, 
Chief  Engineer  W.  A.  Murray  Company,  Torontj. 

The  subject  of  smoke  prevention  admits  of  wider  treatment 
than  is  usually  accorded  it.  The  whole  question  of  the  combus- 
tion of  coal  is  one  of  national  importance,  and  is  inevitably  linked 
with  that  of  smoke  prevention.  Not  that  it  must  be  supposed 
lor  one  minute  that  a  smokeless  fire  is  necessarily  an  economical 
fire  ;  in  many  cases  a  fire  may  be  perfectly  smokeless  and  yet 
may  be  the  cause  of  a  very  great  waste  of  heat.  Still,  on  the 
other  hand,  a  fire  may  easily  be  smokeless  and  efficient  ;  in  fact, 
some  of  the  causes  of  smokeless  firing  are  also  the  causes  of  per- 
fect combustion,  if  not  carried  beyond  their  proper  limits.  Per- 
fect combustion  is  smokeless  combustion. 

There  is  only  a  certain  quantity  of  coal  in  the  world.  What 
that  quantity  is  no  one  knows  precisely,  but  geologists  are  able 
to  form  very  reasonable  estimates  as  to  the  amount  in  given  dis- 
tricts, namely,  that  assuming  the  output  of  coal  to  go  on  increas- 
ing at  the  same  rate  as  heretofore,  the  supply  will  be  exhausted 
in  a  little  over  a  century.  It  therefore  behooves  all  users  of  coal 
to  limit  the  amount  consumed  as  far  as  possible  by  making  use 
of  every  possible  unit  of  heat  which  is  given  out  by  the  combus- 
tion of  the  coal,  and  to  indulge  in  no  waste  that  can  possibly  be 
avoided. 

In  reviewing  the  causes  which  contribute  to  the  presence  of 
smoke  in  the  atmospheres  of  our  towns,  it  is  easy  to  divide  these 
into  three  classes,  as  follows  : 

1.  Domestic  fires. 

2.  Boiler  fires  used  for  making  steam. 

3.  Other  furnaces  used  for  industrial  purposes. 

With  very  few  exceptions  the  house  fires  burn  anthracite  coal, 
which  gives  off  little  or  no  smoke. 

Of  the  two  classes  of  industrial  furnaces,  those  of  steam 
boilers  very  much  exceed  the  others  in  number,  and  it  will  be 
best  to  confine  the  discussion  to  these.  The  fuel  consumed  in. 
boiler  furnaces  is,  in  almost  all  cases,  obtained  from  coal.  The 
question,  therefore,  becomes  narrowed  down  to  the  combustion 
of  coal  in  fumaces  of  boilers,  and,  in  this  connection  it  is  neces- 
sary to  bear  in  mind  that  economy  must  not  be  lost  sight  of  when 
considering  the  question  from  the  point  of  view  of  the  smoke. 

CHEMICAL  ACTION  TAKING  PLACE  DURING  COMBUSTION. 

All  fuels,  whether  liquid  or  gaseous,  as  petroleum  or  solid,  are 
chemically  speaking  compound  substances,  made  up  of  certain 
proportions  of  the  simpler  substances  or  eleinents.  Coal,  for  in- 
stance, is  a  complex  substance,  consisting  of  the  elements  of 
hydrogen  and  oxygen,  which  exist  separately  under  ordinary 
conditions  as  gases  ;  carbon,  which  is  a  solid  ;  sulphur.nitrogen 
and  ash.  These  exist  in  the  coal  in  various  quantities,  accord- 
ing to  its  age  and  origin.  But  in  a  complex  substance  such  as 
coal,  the  elementary  substances  first  combine  to  form  what  are 
called  compounds,  in  which  the  elements  always  exist  in  the 
same  unvarying  proportions.  The  smallest  particle  of  a  com- 
pound substance  which  can  have  separate  existence  is  called 
a  molecule,  this  molecule  being  made  up  of  atoms  of  the  var- 
ious substances  forming  the  compound.  This  will  be  best  made 
clear  by  the  consideration  of  a  concrete  example.  Take  the 
case  of  the  formation  of  water  by  the  combination  of  hydrogen 
and  oxygen.  If  there  are  18  pounds  of  water  there  will  be  16 
pounds  of  oxygen  and  2  pounds  of  hydrogen,  and  the  gases  al- 
ways combine  in  exactly  the  same  ratio,  which  is  fixed  and  in- 
variable. The  atomic  weight  of  hydrogen  is  said  to  be  i  and 
that  of  oxygen  16.  Each  element  has  its  own  atomic  weight. 
This  atomic  weight  is  a  relative  quantity  and  denotes  the  pro- 
portions in  which  this  element  exists  in  a  compound,  or  the  mul- 
tiple of  such  proportions.  Thus  in  case  of  wafer  two  molecules, 
that  is  two  volumes,  of  hydrogen  combine  with  one  volume  or 
oxygen  to  form  two  volumes  of  water  in  the  form  of  steam.  The 
molecular  weight  of  hydrogen  is  said  to  be  2,  the  molecular  of 
hydrogen  being  the  smallest  particle  which  can  exist  as  hytlro- 
gen  ;  similarly  the  molecular  weight  of  oxygen  is  32,  or  the 
weight  of  two  atoms.  One  molecule  of  water  is  made  up  of  two 
atoms  of  hydrogen  and  one  atom  of  oxygen,  and  the  symbolic 
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expression  for  water  is  H2O.  The  same  reasoning  applies  to 
the  other  combinations  occurring  in  the  combustion  of  fuel. 

In  coal  the  principal  elements  are  those  of  the  combination  of 
the  hydrogen  in  the  coal  with  the  oxygen  of  the  air  to  form 
water  ;  the  formation  of  carbon  dioxide  or  carbonic  acid  by  the 
combination  of  the  carbon,  forming  carbonic  oxide  or  carbon 
monoxide,  and,  lastly,  the  burning  of  this  carbon  monoxide,  by 
taking  up  another  atom  of  oxygen  so  as  to  form  carbon  dioxide. 
There  is  also  the  combustion  of  the  sulphur  in  the  coal  so  as  to 
form  su'phur  dioxide  (SO2),  but  this  is  generally  neglected. 
Coke,  which  is  sometimes  used  for  raising  steam,  is  almost  en- 
tirely composed  of  carbon,  and  contains  very  little  gaseous  mat- 
ter. The  reactions  which  take  place  in  the  case  of  the  combus- 
tion of  oils,  producing  coke-oven  gases,  are  more  complex.  A 
molecule  of  the  carbon  dioxide  formed  by  the  complete  combus- 
tion of  carbon  in  the  air,  is  made  up  of  one  atom  of  carbon  and 
two  atoms  of  oxygen  (COj),  so  that  in  44  pounds  of  the  gas  there 
are  twelve  pounds  of  carbon  and  2  x  16  =  32  pounds  of  oxygen,  or 
in  other  words,  one  pound  of  carbon  requires  tor  its  combustion 
32/12  =  2.66  pounds  of  oxygen. 

Now,  the  air  of  the  atmosphere  is  simply  a  mechanical  mixture 
of  oxygen,  which  combines  with  other  substances  during  the 
process  of  combustion,  and  nitrogen  gas,  which  is  inert  and 
simply  serves  to  dilute  the  oxygen.  It  is  in  this  way  useful  in 
checking  a  too  rapid  combustion  of  both  combustibles  and  animal 
tissues,  but,  unfortunately,  it  takes  up  heat  and  carries  it  away 
to  waste. 

In  100  volumes  of  atmospheric  air  there  are  79  volumes  of 
nitrogen  and  21  volumes  of  oxygen,  and  as  equal  volumes  of 
nitrogen  and  oxygen  are  as  14  is  to  16,  the  proportions  by  weight 
are  approximately  23  to  77.  That  is  to  say,  in  the  air  there  is  a 
percentage  by  weight  of  oxygen  of  32,  and  as  one  pound  of  car- 
bon requires  for  its  complete  cotnbustion  2.66  pounds  of  oxygen, 
this  will  be  equivalent  to  saying  that  one  pound  of  carbon  re- 
quires for  its  complete  combustion  2.66  x  =  j  1.56  pounds  of 
air.  Similarly  one  pound  of  hydrogen  requires  36.6  pounds  of 
air. 

The  different  kinds  of  coal  used  vary  very  much  in  their  smoke 
producing  capacity.  For  instance,  anthracite  coal  used  in 
domestic  furnaces  is  nearly  smokeless.  On  the  other  hand, 
steam  or  soft  coal  screenings  used  for  steam  contains  a  large 
amount  of  volatile  matter  and  is  very  smoky  in  combustion.  The 
coke  which  is  left  after  the  distillation  of  the  gaseous  matter  from 
coal  is  practically  all  carbon  and  burns  with  a  total  absence  of 
smoke.  The  precise  analysis  of  the  several  kinds  of  coal  used 
are  given  in  the  following  table.  Only  the  constituents  with 
which  we  are  particularly  concerned,  that  is,  the  hydrogen, 
oxygen  and  carbon,  are  mentioned,  the  quantities  of  sulphur 
being  sinall  and  unimportant  as  a  heat  giving  combustible.  The 
actual  percentage  of  sulphur  varies  from  .75  to  1.50  per  cent. 


Kinds  of  Fuel  C  H         O  A  Smoke  giving  qualities 

Coke,  good   0.94        ..  11.28  No  smoke 

Coal,  anthracite   0.915  0.035  0.026  12.13  Practically  no  .smoke 

,,    dry  bituminous  0.87  0.05  0.04  12.06  Hardly  any  smoke 

,.     coking   085  0.05  o.o()  11.73  Very  little  .-^moke 

,,    cannel   084  0.06  0.08  11.S8  Considerable  smoke 

,,   dry  long  flaming  0.77  0.05  0.15  10.32  Very  smoky 

„    lignite   0.70  0.05  0.20  9.3  Very  smoky 

In  this  table  are  not  included  the  liquid  and  gaseous  fuels  nor 
such  occassional  fuels  as  wood  and  peat.  C  il  and  O  represent 
the  fractions  of  a  pound  of  the  combustible  referred  to  in  one 
pound  of  the  fuel.    The  letter  A  refers  to  the  number  of  pounds 


of  air  required  for  perfect  combustion  of  one  pound  of  fuel.  The 
quantity  of  each  coal  as  regards  its  smoko-producing  properties 
is  given  in  the  last  column.  Of  course  it  must  be  understood 
that  these  are  only  average  values  and  must  not  be  taken  as  ab- 
solute, especially  as  regards  the  coke,  of  which  there  are  many 
varieties.  It  will  be  noticed  that  the  liability  to  give  off  black 
smoke  increases  as  the  hydrogen  and  oxygen  increases  and  di- 
minishes as  the  proportion  of  carbon  in  the  fuel  increases.  From 
charcoal  and  coke,  and  to  a  lesser  extent  anthracite  coal,  which 
consists  almost  entirely  of  carbon,  there  is  practically  no  smoke 
proiluced  under  any  circumstances.  The  liquid  hydrocarbons 
are  very  smoky  unless  the  air  supply  is  carefully  attended  to 
The  same  is  true  in  a  smaller  extent   in  the  case  of  wooti  and 
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pi'. II,  .iluioui;li  sui  li  smoke  as  is  produced  is  not  so  objectionable 
as  ihai  jfiven  oft'lrom  coal.  The  more  gaseous  a  coal  is,  thai  is, 
the  moie  hydrogen  and  oxyg-en  it  contains,  the  more  liable  it  is 
to  smoke,  and  (heretbro  all  the  more  care  is  required  in  the  ad- 
justment of  the  air  supply .  The  .ii;:'s*J'-">'>i'  tuels,  that  is  to  say, 
ihe  gases  i\Mii;uniiii;  liiijli  percentages  of  hydrogen,  are  smoke- 
less. 

>.  O.MIU  M  lO.N  «.M    i\\\L  IN  BOII.15R  FURNAC  ES. 

The  chief  constituents  of  coal,  so  far  as  heat  giving  propeities 
are  concerned,  are,  as  we  have  seen,  hydrogen,  carbon  and  sul- 
phur. 01  these,  the  sulphur  already  appears  in  small  quantities 
and  has  a  low  heat-giving  value,  so  that  it  is  neglected  in  com- 
parison with  the  other  constituents.  During  the  process  of  com- 
bustion the  hydrogen  of  the  coal  combines  with  the  oxygen  of 
the  air  to  form  steam,  and  heat  is  given  out  in  the  process  ;  the 
carbon  also  combines  with  the  oxygen  to  form  carbon  dioxide  or 
carbonic  acid  (  C  O2)  when  the  air  supply  is  plentiful  and  com- 
plete combustion  takes  place,  but  with  an  insufficient  air  supply 
onlv  partial  combustion  takes  place,  and  carbonic  acid  (CO)  is 
formed,  with  the  generation  of  a  smaller  quantity  of  heat.  It  is 
therefore  important,  irrespective  of  other  considerations,  that 
the  carbon  in  the  fuel  should  be  burnt  so  as  to  produce  CO  2, 
and  not  C  O,  the  production  of  the  latter  being  necessarily  ac- 
companied by  a  distinct  loss  of  heat  that  would  otherwise  be  in- 
volved. What  actually  takes  place  when  coal  is  burnt  in  a  boil- 
er furnace  is  not  easy  to  define  in  a  few  words.  The  process  of 
the  combustion  of  coal  is  a  very  complex  one,  and  depends  to  a 
great  extent  on  the  external  circumstances  accompanying  the 
combustion.  When  firing  takes  place,  that  is,  when  a  fresh  sup- 
ply of  coal  is  thrown  on  the  fire,  the  fire  generally  consists  of  a 
layer  of  fuel  more  or  less  completely  incandescent,  this  being  the 
carbon  of  the  coal  in  the  form  of  coke.  On  the  new  supply  of 
coal  being  placed  on  this  glowing  mass  of  fuel,  the  heat  of  the 
latter  causes  the  release  of  the  gaseous  constituents  of  the  coal, 
the  hydro-carbons  are  driven  off  and  burned  above  the  fire  with 
luminous  flames.  These  gases  consist  of  combinations  of  the 
hydrogen  in  the  coal  with  some  of  the  carbon,  which  goes  to 
make  up  those  hydro-carbons  which  form  a  large  part  of  illum- 
inating coal  gas,  just  as  heat  is  absorbed  during  the  process  of 
the  generation  of  steam  from  water,  so  that  when  the  gases  are 
driven  off  from  the  coal,  we  have  simply  a  process  of  evaporation, 
and  the  heat  is  consequently  absorbed  during  the  process  and  a 
cooling  of  the  furnace  is  the  result.  A  high  temperature  is  nec- 
essary as  otherwise  the  carbon  and  hydrogen  will  not  combine 
with  the  oxygen  of  the  air. 

If  the  temperature  of  the  furnace  is  sufficiently  high  and  the 
air  supply  ample,  the  hydro-carbon  gases  will  be  burned  above 
the  furnace  with  a  heat-giving  flame,  steam  and  carbon  dioxide 
being  formed.  If  these  two  conditions  are  lacking  the  result  will 
be  the  formation  of  smoke.  This  is  a  most  important  point  to  be 
noted  in  connection  with  smoke  production.  The  combustion 
can  then  be  divided  into  two  stages — the  volatilization  and  com- 
bustion of  the  hydro-carbons,  and,  secondly,  the  combustion  of 
the  remaining  carbon.  T-he  carbon  may  be  completely  burnt  to 
CO2  or  only  partially  to  CO.  Most  of  the  air  which  is  used  for 
the  combustion  of  the  carbon  in  this  second  stage  is  that  which 
is  allowed  to  pass  upwards  between  the  furnace  bars.  If  the  air 
supply  is  ample  the  carbon  will  be  completely  burned  to  CO2, 
which. will  pass  away  from  the  fire  to  the  flues  and  thence  to  the 
chimney.  If  the  air  supply  from  betow  is  insufficient  the  carbon 
will  only  combine  to  form  CO,  which  will  appear  at  the  fop  of 
the  fire,  and  if  there  is  a  sufficient  supply  of  air  the  C  O  will 
burn.  The  flame  of  C  O  is  readily  distinguished  by  its  violet- 
blue  tint.  If  the  conditions  necessary  for  the  proper  combustion 
of  the  C  O  are  absent,  then  the  gas  will  pass  off  as  CO  and  will 
result  in  a  corresponding  loss  of  heat.  The  actual  interchanges 
which  take  place  between  the  carbon  and  the  oxygen  are  not 
very  clearly  understood,  and  it  is  held  by  some  authorities  that 
CO2  is  formed  first  and  takes  up  a  further  quantity  of  carbon 
as  it  passes  over  or  through  the  incandescent  fuel,  and  in  this 
way  the  CO  is  formed.  This,  however,  does  no)  greatly  matter 
so  far  as  the  present  argument  is  concerned,  the  main  point  be- 
ing that  with  a  sufficient  air  supply  CO2  is  farmed,  which  means 
that  the  carbon  is  perfectly  consumed,  and  that  with  an  insuffi- 
cient air  supply  C  O  will  be  produced  with  a  corresponding  loss 
of  heat  and  boiler  efficiency. 

FORM.VTION  OF  SMOKE. 

The  formation  or  non-formation  of  smoke  is  a  matter  of  air 
supply  and  temperature.  This  much  may  be  taken  as  certain, 
although  the  details  of  the  various  processes  are  not  clearly  de- 


termined. The  formation  of  smoke  occurs  during  the  volatiliza- 
tion of  the  hydro-carbon  gases.  As  these  come  off  from  the 
coal,  if  the  air  supply  is  sufficient  and  at  the  same  time  the  sur- 
rounding temperature  is  high  enough  to  allow  of  combustion 
taking  place,  the  gases  will  be  burnt  with  a  bright  flame,  steam 
and  carbon  dioxide  being  formed  in  the-  process.  If,  however, 
the  air  supply  is  deficient,  or,  the  air  being  plentiful,  the  flames 
penetrate  to  portions  of  the  flues  which  are  below  the  necessary 
temperature,  a  recondensation  takes  place  and  the  carbon  be- 
comes separated  in  a  finely  divided  condition  and  smoke  is  form- 
ed. Another  reason  given  for  the  formation  of  smoke  in  some 
cases  is  that  the  high  temperature  of  the  furnace  causes  a  dis- 
sociation of  the  constituents  of  the  hydro-carbons,  which,  if  the 
supply  of  oxygen  is  insufficient,  results  in  unburnt  hydrogen  and 
unconsumed  carbon  in  the  form  of  smoke.  If  the  air  supply  is 
ample  when  this  takes  place  the  hydrogen  and  carbon  will  be 
burnt  and  no  smoke  will  result.  The  formation  of  smoke  caused 
by  an  insufficient  air  supply  is  seen  in  the  case  of  an  oil  lamp 
without  a  chimney.  If  the  wick  is  turned  up  a  little  too  high  the 
natural  air  supply  is  not  sufficient  to  maintain  perfect  combustion, 
but  if  a  glass  chimney  is  placed  on  the  lamp  an  induced  draught 
will  be  produced  and  more  oxygen  will  reach  the  flame  and  clear 
and  smokeless  combustion  will  result.  Some  of  the  finely  divided 
carbon  forming  the  soot  comes  off  from  the  coal  direct  without 
being  first  combined  with  the  hydrogen. 

In  order  that  the  combustion  of  fuel  in  a  boiler  furnace  may  be 
perfectly  satisfactory  from  the  point  of  view  of  the  owner  and 
that  of  the  outside  public,  the  combustion  must  be  both  econom- 
ical and  smokeless.  These  two  conditions  are  not  necessarily 
co-existent.  A  furnace  may  be  highly  economical  from  all  points 
of  view,  and  at  the  same  time  may  be  periodically  sending  forth 
a  quantity  of  unburnt  carbon  in  the  form  of  smoke  ;  or  a  chim- 
ney may  be  almost  smokeless  and  at  the  same  time  be  working 
in  a  very  wasteful  manner.  It  must  not  be  supposed  that  these 
cwo  conditions  are  necessarily  opposed  to  one  another,  but  in 
some  cases  they  may  be,  and  it  is  necessary  to  be  careful  in  dis- 
criminating between  smokelessness  and  econom}'. 

The  principal  conditions  which  affect  us  are  as  follows  :  i. 
The  presence  nf  smoke  in  the  gases  escaping  from  a  boiler  flue 
is  in  most  cases  due  to  an  insufficient  air  supply  either  in  the 
neighborhood  of  the  fire  doors  and  above  the  fuel  or  at  the 
back  of  the  furnace  near  the  bridge,  or  to  partially  burnt  gases 
coming  in  contact  with  the  cooling  surfaces  provided  by  the 
boiler  plates  next  the  water. 

2.  Economical  combustion  may  be  interfered  with  to  a  small 
extent  only  by  the  amount  of  carbon  carried  away  as  smoke  and 
by  a  deposit  of  carbon  on  the  tubes  and  plates,  which  interferes 
with  the  proper  transmission  of  heal  through  them.  The  chief 
source  of  loss  of  economy  in  the  combustion  of  coal  is  due  to  a 
too  liberal  air  supply,  which,  besides  the  excess  of  oxygen 
present,  contains  much  inert  nitrogen,  which  takes  up  heat  and 
carries  it  away  up  the  chimney  to  waste.  A  too  small  air  sup- 
ply results  in  the  formation  of  a  quantity  of  CO,  and  the  carbon 
burnt  in  producing  it  is  only  partially  consumed  and  yields  less 
than  one-third  the  heat  that  ought  to  evolve  in  complete  com- 
bustion. Great  care  is  therefore  necessary  in  arranging  the  air 
supply  so  as  to  give  the  maximum  econoniy  in  the  combustioi^ 
combined  with  a  smokeless  chimney,  besides  serving  as  a  car- 
rier of  heat  to  waste  ;  the  excess  of  air  has  a  cooling  effec  on 
the  tubes. 

If  it  is  important  that  the  air  supply  should  be  carefully  regu- 
lated as  to  quantity,  so  also  the  time  of  admission  should  be  at- 
tended to.  After  firing,  the  maximum  quantilj' of  oxygen  is  le- 
quired  for  several  minutes,  imtil  the  whole  of  the- hydro-carbons 
have  been  driven  off  and  consumed  ;  after  this  lime  the  supply 
should  be  inuch  reduced.  An  excessive  supply  of  air  after  the 
hydro-carbons  have  been  driven  off  is  not  needed,  and  is  a  source 
of  waste.  During  the  gasification  period,  or  that  immediately- 
after  firing,  air  should  be  supplied  not  only  underneath  and  over 
the  bars  but  also  at  or  near  the  bridge,  so  as  to  conipletelj^  con- 
sume the  hydro-carbon  gases.  .     .;     .    .  ^ 

It  has  been  said  that  the  presence  of,  or  freedom  from,  smoke 
in  a  boiler  depends  more  than  anythir.g-  else  on  the  quantity  of 
air  supplied  to  the  furnace,  the  lime  at  which  this  supply  is  ad- 
mitted and  the  place  of  admission,  that  is,  whether  the  air  is 
allowed  to  pass  into  the  furnace  above  the  fire  bars,  below  them, 
or  both  above  and  below  at  the  same  lime.  But  not  only  is  the 
smoke  affected  by  the  air  supply — the  economical  working  of  the 
boiler  depends  to  a  great  extent  on  (his  also.  From  the  figures 
given  in  the  above  table  it  will  be  seen  that  the  number  of  pounds 
of  air  required  per  pound  of  coal  is  somewhere  in  the  neighboi'- 
hood  of  12,  and  does  not  vary  greatly  from  this  figure.  An 
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average  value  (or  the  mlniniiim  weight  ot  air  per  pound  of  coal 
maybe  taken  as  11.5  pounds.  This  quantity  is  only  that  re- 
quired under  the  most  favorable  conditions,  that  is,  when  every 
particle  of  oxygen  of  the  air  supplied  is  completely  consumed, 
and  there  is  no  waste  oxygen  carrying  heat  away.  These  con- 
ditions are  not  possible  of  attainment  in  ordinary  boiler  furnaces, 
as  it  is  not  practicable  to  bring  all  the  oxygen  intimately  in  con- 
tact with  the  burning  luel  so  that  it  may  be  used. 

If  the  air  supply  is  deficient,  either  in  the  general  supply  or 
the  quantity  admitted  to  some  important  point  ot  the  furnace, 
the  carbon  does  not  take  up  its  proper  amount  of  oxygen,  and 
carbon  monoxide  is  formed  instead  of  carbon  dioxide.  One 
pound  of  carbon,  if  completely  burned  to  CO2,  gives  out  by  its 
combustion  14,500  heat  units,  whereas  if  partially  burned  to 
CO  the  heat  yielded  is  only  4,500  heat  units.  It  is  therefore 
obvious  that  for  every  pound  of  carbon  burned  to  CO  instead  of 
to  CO2  there  is  a  loss  ot  heat  equal  to  about  10,000  heat  units. 
For  this  reason  alone  it  is  obviously  necessar}'  for  economy  that 
the  carbon  be  fully  burnt.  This  carbon  may  be  free  carbon  in 
the  incandescent  fuel  left  after  the  hydro-carbons  have  been  driv- 
en off  or  it  may  be  combined  carbon  in  the  gases.  If  the  former 
the  CO  goes  off  as  totally  invisible  gas,  and  if  the  latter  the  im- 
perfect combustion  may  be  accompanied  b)'  the  evolution  of 
smoke.  In  either  case  the  remedy  is  more  air,  and  consequent- 
ly more  oxygen. 

The  problem  with  which  the  engineers  are  confronted  is  not 
altogether  a  simple  one,  for  if  the  air  supply  is  deficient  CO  is 
found  in  place  of  CO2,  and  a  consequent  waste  of  heat  takes 
place,  and  this  may  be  accsmpanied  by  the  formation  of  smoke  : 
whereas  if  loo  much  air  is  admitted  to  the  furnace,  there  is  again 
a  loss  resulting  from  the  excess  oxygen  and  nitrogen  taking  up 
heat  and  carrying  it  awaj'  from  the  boiler.  There  is  a  point 
where  one  loss  ends  and  the  other  begins  as  the  air  supply  is 
increased,  and  in  order  to  obtain  the  most  economical  results 
with  freedom  from  smoke,  this  point  must  be  found.  There  is 
the  further  queslion  as  to  how  far  a  large  excess  of  air  is  per- 
missible in  order  to  force  the  boiler  and  so  get  a  greater  table 
evaporation  from  a  given  boiler,  but  that  point  need  not  be  con- 
sidered at  present. 

The  best  indication  of  the  quantity  of  air  being  used  per  pound 
of  coal  IS  that  given  by  an  analysis  of  the  gases  coming  away 
from  the  furnace.  This  is  not  difficult  to  obtain,  samples  of  the 
gases  being  collected  at  suitable  places  in  the  Hues,  and  an  analy- 
sis made  by  means  of  one  of  the  many  forms  of  rough  appara- 
tus used  for  that  purpose.  On  analyzing  ihe  products  of  the 
combustion  they  will  be  found  to  consist  of  the  following  con- 
si  iluent  gases : 

Carbon  dioxide,  or  carbonic  acid  (CO2),  from  the  carbon  of 
the  coal  and  Ihe  oxj'gen  of  Ihe  atmosphere.  There  is  found  to 
be  1 7  to  5  per  cent,  of  this  gas  present.  These  are  extreme 
figures,  the  more  usual  ones  being  from  12  to  7  per  cent. 

Free  oxygen  (O).  There  is  usually  from  12  to  4  per  cent,  of 
this  gas. 

Carbon  monoxide,  or  carbonic  acid  (CO).  From  2.5  per  cent, 
to  none.  In  very  many  boilers,  working  fairly  economically, 
the  quantity  of  this  gas  which  can  be  detected  by  the  usual 
means  is  none. 

Unburnt  hydro-carbons.  These  are  small  in  quantity  and  are 
not  found  by  the  ordinary  analysis,  but  they  often  exist  and  must 
be  a  source  of  loss. 

The  last  gas  in  the  flue  gases  is  nitrogen  (N),  which  is  found 
by  difference,  the  sum  total  of  these  being  subtracted  from  100, 
and  the  remainder  assumed  to  be  wholly  of  nitrogen.  Usually 
there  is  80  per  cent,  of  this  gas  present. 

It  is  clear  then  that  any  excess  of  air  in  the  flue  gases  results 
in  heat  being  carried  away  to  the  chimney  and  so  wasted  ;  and 
on  the  other  hand,  a  deficiency  in  the  air  supply  is  a  cause  of  a 
loss  on  account  of  the  fuel  being  incompletely  burnt  and  the 
escape  of  the  carbon  monoxide  without  being  burnt. 

In  conclusion  I  would  ask,  what  is  combustion  ?  It  is  Ihe 
chemical  combination  of  the  fuel,  ordinarily  hydrogen  and  carbon, 
with  oxygen  of  the  air.  It  is  only  the  quantity  of  hydrogen  in 
the  fuel  in  excess  of  what  will  combine  with  the  oxygen  therein 
which  serves  any  useful  pupose.  The  product  of  the  combustion 
of  such  excess  of  hydrogen  and  the  oxygen  of  the  air  gives  off 
62,032  heat  units,  and  the  product  is  aqueous  vapor  or  water 
(II2O).  Where  carbon  unites  with  only  one  part  of  oxygen 
the  product  is  carbon  monoxide  (CO).  When  carbon  unites  with 
two  parts  of  oxygen  the  product  is  corbon  droxite  (CO2).  Car- 
bon monoxide  givesoff  4,400  heat  units.  Carbon  dioxide  gives 
of\  14,500  heat  units,  and  twelve  pounds  of  air  are  required  to 
furnish  the  oxygen  to  thoroughly  consume  one  pound  of  carbon, 
although  twice  that  amount  is  ordinarily  used  in  steam  plants. 
The  air  contains  by  volume  four  parts  of  nitrogen  and  one  part 
of  oxygen,  but  the  nitrogen  is  useless  for  combustion  purposes. 
The  oxygen  of  the  air,  however,  will  not  unite  with  the  carbon 
in  the  fuel  until  the  air  is  considerably  raised  in  temperature.  In 
ordinary  combination  systems,  cold  air  is  introduced  to  the  fire 
to  supply  this  necessary  oxygen.  When  air  is  thus  introduced 
cold  to  the  burning  coal  there  is  a  great  expenditure  of  energy  of 
the  fuel  in  heating  the  air  to  the  temperature  necessary  to  free 
its  oxygen.  In  a  steam  plant,  therefore,  tons  of  air  must  be 
raised  each  day  to  a  high  temperature  before  it  can  join  in  Ihe 
useful  work  of  combustion.  It  is  therefore  clear  that  every  de- 
gree of  beat  added  to  the  air  before  it  is  supplied  to  the  furnace 
is  so  much  energy  saved  to  the  fuel,  and  knowing  the  amount  of 
heat  which  is  evolved  by  the  combustion  of  a  fuel  it  is  quite  pos- 
sible for  us  to  calculate  the  amount  of  energy  it  will  give.  Thus 
carbon  w  ith  14,500  B.T.U.  per  pound  would  give  tor  each  pound 


consumed  11,204,000  foot  pounds  of  energy.  An  expenditure 
of  energy  at  the  rate  of  33,000  foot  pounds  per  minute  is  called 
a  horse  power  and  the  work  done  in  one  hour  will  therefore  be 
i,q8o,ooo  units,  which  is  called  a  horse  power  hour.  It  will  be 
seen,  therefore,  that  the  combustion  of  one  pound  of  carbon 
gives  energy  every  equivalent  to  about  56  horse  power  hour. 
From  this  statement  it  will  be  easy  to  realize  the  enormous  amount 
of  latent  energy  which  is  stored  up  in  fuel.  In  practice  the  whole 
of  this  enery  can  never  be  realized. 

The  sources  of  loss  which  render  it  impossible  to  convey  all  of 
the  heat  into  the  steam  are  many,  namely  : 

1.  The  furnace,  gases  must  escape  at  a  sufficiently  high  tem- 
perature to  create  a  draught,  and  as  each  pound  of  fuel  requires 
about  25  pounds  of  air  for  its  combustion,  this  must  always  be 
very  great.  Assuming  the  temperature  to  be  400  F.,  which  will 
be  much  lower  than  usual,  and  the  specific  heat  of  the  gases  to 
average  25,  this  will  amount  to  25  x  400  x  25  =  250,000  units  for 
each  pound  of  coal  consumed,  or  say  roughl)'  20  per  cent. 

2.  Loss  of  heat  through  the  walls. 

3.  Loss  by  ashes  falling  with  carbon  through  the  grates. 

4.  Evapoiation  of  water  in  the  fuel  is  often  very  considerable. 

5.  Loss  due  to  formation  of  smoke  and  inherent  gases  escaping 
up  the  flue  with  the  products  of  combuMtion. 

[Mr.  Bly  exhibited  several  interesting  charts  showing  the 
quantity  of  smoke  emanating  from  different  .chimneys  with  hand 
firing  and  with  smoke  consumers  of  various  kinds.  —The  Kditor. ] 


TORONTO  ENGINEERS'  DINNER. 

The  engineers  of  Toronto  No.  1,  C.A.S.E.,  and  their  friends 
assembled  at  the  Walker  House  on  Thanksgiving  eve,  November 
16th,  on  the  occasion  of  the  eighteenth  annual  banquet  of  the 
Association.  About  150  persons  were  present  and  a  very 
pleasant  evening  was  spent. 

The  president,  Mr.  W.  L.  Oulhwaite,  was  presiding  officer, 
while  to  his  left  sat  Mr.  Charles  Moseley,  Chairman  of  the  Din- 
ner Committee.  Those  around  the  head  table  included  Mr. 
Thomas  Crawford,  M.P.P.,  Dr.  Pakenham  and  W.S.  Kirkland,  of 
the  Technical  School,  and  Mr.  J.J.  Mann,  of  the  Canadian  Heine 
Boiler  Company.  The  Hamilton  Association  was  represented  by 
Messrs.  R.  C.  Pettigrew,  Joseph  Ironsides  and  F.  J.  Sculihorpe. 

The  chairman  read  letters  of  regret  from  His  Worship  Mayor 
Urquhart  and  Mr.  E.  F.  Clarke,  M.P. 

The  room  was  appropriately  decorated,  prominence  being 
given  to  the  national  flag.  A  bounteous  repast  was  partaken  of, 
and  following  the  removal  of  the  cloth,  metaphorically  speaking, 
crime  the  toasts,  which  were  intermingled  with  music  and  song. 

The  National  Anthem  was  sung  in  honor  of  "The  King  and 
Royal  Family,"  and  "The  Maple  Leaf"  in  response  to  "Cana- 
da, Our  Home."  Coupled  with  the  toast  of  "  Toronto,  Our  City  ' 
were  the  names  of  Mr.  J.  M.  Sinclair,  manager  of  the  Eureka 
Mineral  Wool  Company,  and  Mr.  W.  P.  Bull.  Mr.  Thos.  Craw- 
foid,  M.P.P.,  the  engineer's  friend,  responded  to  the  "  Legisla- 
ture of  Ontario"  and  predicted  that  in  the  near  future  Ihe  Gov- 
ernment would  grant  the  legislation  which  had  been  asked  for  by 
engineers,  which  was  not  only  in  the  interest  ol  the  association,  but 
was  necessary  for  the  proper  protection  of  life  and  property. 

Mr.  J.  J.  .Main  was  the  first  to  respond  to  "  The  Manufac- 
turers "  toast.  He  was  in  a  happy  mood  and  caused  many 
rounds  of  laughter.  Becoming  more  serious,  tie  deplored  the 
many  boiler  explosions  which  had  occurred  and  which  in  his 
opinion  could  have  been  avoided  if  competent  engineers  had 
been  in  charge.  As  a  manufacturer  of  boilers,  he  declared  all 
explosions  to  be  due  to  carelessness,  ignorance  or  neglect.  Mr. 
E.  E.  Teale,  manager  of  the  Aluminum  Cork  &  Seal  Company, 
replied  to  the  same  toast  in  a  very  able  speech.  He  commended 
the  engineers  for  their  efforts  to  secure  a  license  law  and  hcped 
they  would  be  successful.  The  United  .States  laws  were  very 
stringent  and  placed  the  responsibility  of  an  explosion  on  the 
manufacturer  as  well  as  the  engineer,  the  manufacturer  being 
fined  and  the  engineer  dismissed.  The  relationship  which  should 
exist  between  the  manufacturer  and  the  engineer  was  too  often 
not  considered.  How  many  manufacturers  enter  the  engine 
room,  he  asked,  and  how  many  understand  the  work  of  the  en- 
gineer? It  required  a  great  deal  of  study  to  be  a  good  engi- 
neer. 

Dr.  Pakenham  and  Mr.  W.  S.  Kirkland  responded  to  "  luluca- 
tion."  The  latter  pointed  out  the  relation  between  education 
and  the  advance  of  science,  particularly  in  respect  to  the  im- 
provements to  the  steam  engine.  He  thought  technical  educa- 
tion was  yet  in  its  infancy,  and  regretted  the  lack  of  equipment 
at  the  Toronto  Technical  School. 

Messrs.  F.  J.  Sculthorpe,  president,  H.  E.  Terry  nnd  A.  M. 
Wickcns  responded  to  the  toast  of  "The  Executive  Council," 
R.  C.  Peltgirew  and  J.  Ironsides,  of  Ilumilton  to  "Sister  Socie- 
ties," T.  S.  ^'oung,  of  the  Electricai,  News,  to  the  "Mechani- 
cal Press,"  and  Messrs.  Fletcher  and  Day  to  "Our  Guests," 
Mr.  Ironsides  then  proposed  the  toast  of  "Toronto  No.  1,"  to  which 
Messrs.  W.  L.  Outhwaite  and  Chas.  Moseley  responded.  The 
singing  of  "God  Save  the  King"  terminated  the  evenings'  pro- 
ceedings. 

The  musical  programme  was  furnished  b)'  Messrs.  McDonald, 
Wallace,  Day,  Wilson,  Coward  and  Bannister,  Mr.  Howard  G. 
Fletcher  officiating  as  accompanist  in  a  very  acceptable  manner. 

The  Dinner  Committee  was  composed  of  .Messrs.  W.  Outh- 
waite, president;  Cearles  Moseley,  chairman;  W.  C.  McGhie, 
secretary-treasurer;  .'\lex.  Siorer,  A.  J.  Butcher,  H.  E.  Terry, 
W.  Inglis,  G.  C.  Mooring,  J.  M.  Marr  and  J.  .M.  Dixon. 
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TAMPERING  WITH  METERS- 
I'ndor  power  lonforred  by  their  chat  ter  the  Montreal  Light, 
Meat  iV;  Tower  Company  have  within  a  period  of  three  months 
recently  collected  upwards  ol  S.'.ooo  in  fines  from  customers  and 
others  who  have  been  convicted  of  having  tampered  with  the 
Company's  meters. 

The  Company's  inspectors  keep  a  close  watch  on  customers' 
promise>  and  the  persons  found  gMly  of  stealing  current  are 
onlv  too  jjlad  to  escape  exposure  and  imprisonment  by  paying 
thfir  fines  promptly.  The  Comp;iny  impose  a  tine  of  $io  for  each 
oRence. 


ALUMINO  THERMICS. 

A  lecture  describing  the  new  process  of  Alumino  Thermics  was 
given  bv  the  inventor,  Dr.  Hans  Goldschmidt,  of  Essen-Ruhr, 
C.ermanv.  at  McGill  University,  Montreal,  on  October  7th  last, 
and  was  subsequently  repeated  by  Mr.  William  Abbott  before  the 
Canadian  Railway  Club  in  that  city.  This  process  consists  in 
mixing  aluminum  in  certain  proportions  with  a  chemical  com- 
pDund  containing  oxygen,  so  called  "  oxide,  "  in  order  to  obtain 
a  heating  compound  known  as  Thermit.  This  material  contains 
most  remarkable  and  important  properties,  of  which  we  might 
mention  its  high  combustion  temperature,  about  equal  to  that  of 
the  electric  arc,  and  the  speed  of  the  reaction.  It  is  claimed 
that  by  no  other  means  has  it  hitherto^^ been  possible  to  produce 
liquid  steel  in  so  speedy  and  simple  a  manner.  Thermit  promises 
to  be  found  very  valuable  for  many  purposes,  including  metal- 
lurgical applications,  hard  soldering,  pipe  and  rail  welding,  etc. 
.Mr.  William  Abbott,  344  St.  James  street,  Montreal,  is  the  sole 
agent  for  C  inada. 


PUBLICATIONS. 

The  I.  P.  Morris  Company,  of  Philadelphia,  Pa.,  have  issued 
;  I  attractive  illustrated  bulletin  relating  to  their  heavy  water 
turbine  and  centrifugal  pump  machinery  and  describing  the  more 
important  installations  made  by  them. 

Two  booklets  recently  issued  by  the  Canadian  Westinghouse 
Company  are  of  an  interesting  character.  One  refers  to  West- 
inghouse T>pe  C  motors  for  alternating  current  service,  and  the 
other  to  Type  S  motors  for  direct  current  circuits. 

Messrs.  Whittaker  &  Company,  Paternoster  .Square,  London, 
E.  C,  England,  have  published  "The  Telephone  Service:  Its 
Past,  its  Present,  and  its  Future,"  by  Herbert  L.  Webb,  M.I.E.E. 
The  auther  describes  in  plain  language  the  general  features  of  a 
modern  telephone  system  and  the  principles  which  govern  the 
cost  of  production  of  a  telephone  service.  The  retail  price  is 
one  shilling. 

The  Chase  Shawmutt  Company,  of  N'ewburyporf,  Mass  ,  have 
issued  Bulletin  No.  22  covering  "Shawmutt"  National  Electric 
Code  Standard  enclosed  fuses,  which  are  designed  and  made  to 
conform  to  the  latest  specifications  of  the  Underwriters  National 
Board,  whereby  the  product  of  the  different  manufacturers  of 
this  material  must  be  interchangeable— that  is  to  say,  the  fuses 
of  a  given  class  must  be  so  constructed  that  it  will  be  possible  to 
use  them  in  any  other  manufacturers'  cut-outs  made  to  conform 
to  the  National  Electrical  Code  Standard.  This  company  have 
been  working  on  this  material  for  a  long  time,  and  claim  to  be 
the  first  manufacturers  to  place  them  on  the  market,  with  a  com- 
plete line  in  stock  for  immediate  delivery.  They  were  aided  in 
their  eflorts  from  the  fact  that  in  selecting  dimensions  for  the 
National  Electrical  Code  Standard  fuses,  two  of  the  standards 
selected  conform  to  their  regular  line  of  material,  enabling  them 
to  save  their  complete  line  of  porcelains  in  both  the  thirty  and 
sixty  ampere,  two  himdred  and  fifty  volt  sizes. 

Mention  of  the  Twentieth  Anniversary  Number  of  the  Street 
Railway  Journal,  of  New  York,  was  omitted  from  our  Novem- 
ber issue.  The  publishers  are  to  be  congratulated  in  producing 
what  is  the  largest  number  ever  published  of  any  technical  or 
trade  paper.  There  are  180  pages  of  reading  matter  and  360 
pages  of  advertisements,  in  addition  to  18  pages  of  a  digest  in 
German  and  French  of  the  issues  of  September  10,  17  and  24 
and  October  I  and  8.  It  contains  a  series  of  excellent  articles 
on  the  achievements  of  the  early  workers  who  have  made  the 
electric  railway  what  it  is  to-day,  including  the  following  :  "The 
Difficulties  which  Confronted  the  Early  Engineers,  "  by  W.  E. 
Baker;  "The  Development  of  the  Railway  Switch,  '  by  W.  E. 
Harrington;  "The  Development  of  the  Interurban  E'ectric  Rail- 


way,' by  Henry  A.  F^verett;  "The  Development  of  Street  Rail, 
way  Accounting  During  the  Past  Twenty  years,"  by  C.  Nesbitt 
Duffy;  The  Development  of  Railway  Motor  Design,  "  by  S.  T. 
Dodd;  "The  Kvolulion  of  the  Modern  Power  Station,"  by  J.  G. 
White,  and  "The  I^evelopment  of  Street  Railway  Track  Con- 
struction During  the  Past  Twenty  Years,  "  by  W.  B.  Reed. 


SPARKS. 

The  village  of  Fort  Saskatchewan,  N.  W.  T.,  will  likely  pur- 
chase the  old  Edmonton  electric  light  plant  for  $7,000. 

Messrs.  Wickett  &  Craig,  leather  manufacturers,  Toronto, 
have  installed  an  electric  plant  for  lighting  their  premises. 

The  Water,  Light  and  Telephone  Commissioners  of  Fort  Wil- 
liam, Ont.,  will  ask  the  City  Council  for  $22,000  for  telephone 
extensions  and  $5,500  for  electric  light  extensions. 

Messrs.  James  Fmlay  and  F.  J.  Weeks,  of  Marysville,  B.C., 
have  given  notice  that  they  will  apply  for  the  incorporation  of  a 
company  to  construct  and  operate  a  tramway  from  Sullivan  Hill, 
South-East  Kootenay,  to  the  North  Star  branch  of  the  Crow's 
Nest  Pass  Railway. 

At  a  recent  meeting  of  the  Fire,  Water  and  Light  Committee 
of  Orillia,  Ont.,  the  flat  rate  for  electric  current  was  reduced  to 
20  cents  per  light  per  month,  and  the  meter  rate  to  8  cents  per 
1,000  watts,  these  prices  being  net.  The  power  rate  was  also 
reduced  to  the  old  rate  of  $16  per  horse  power. 

Acting  upon  the  reports  submitted  by  Mr.  J.  M.  Campbell,  the 
City  Council  of  Kingston,  Ont.,  have  decided  to  submit  a  b}--law 
to  the  ratepayers  to  raise  $150,000  for  improvements  and  exten- 
sions to  the  present  electric  and  gas  plants.     Of  this  amount 

it  is  proposed  to  expend  $56,000  on  the  electric  plant. 

Mr.  K.  L.  Aitken,  chief  engineer  of  the  Electrical  Supervision 
Society,  Toronto,  recently  gave  an  illustrated  address  on  "The 
Toronto-Niagara  Power  Development"  tothe  students  and  friends 
of  the  International  Correspondence  School.  The  lecture  was 
given  in  the  large  assembly  hall  in  the  Temple  Building  and 
proved  to  be  very  interesting. 

The  IngersoU  Electric  Light  &  Power  Company,  Ingersoll, 
Ont.,  have  recently  made  important  additions  to  their  plant,  in- 
cluding two  direct  current  Westinghouse  generators  and  a  250 
h.  p.  Goldie  &  McCulloch  Wheelock  engine.  Their  business  is 
steadily  increasing  and  a  further  addition  to  their  plant  will  likely 
be  necessary  in  the  near  future. 

It  is  announced  that  Montreal  capitalists,  including  Messrs. 
H.  S.  Holt,  Charles  R.  Hosmer  and  F.  W.  Thompson,  have  pur- 
chased the  Kakabeka  Falls,  situated  about  twelve  miles  from 
Fort  William,  Ont.  The  falls  are  125  feet  high  and  arrange- 
ments are  said  to  have  been  made  for  the  immediate  construction 
of  a  plant  that  will  develop  30,000  horse  power. 

The  New  Brunswick  Electrical  Power  Compan}-,  recently  in- 
corporated, have  had  surveys  made  with  the  object  of  develop- 
ing the  power  of  the  Aroostook  Falls,  on  the  Aroostook  River,  a 
tributary  of  the  St.  John  river.  A  minimum  of  4,000  horse  power 
can  be  developed  at  a  comparatively  moderate  expenditure  of 
capital,  and  it  is  proposed  to  utilize  the  energy  to  operate  an 
electric  railroad  to  be  built  from  Presque  Isle  to  Washburn  and 
Perham,  and  for  furnishing  light  and  power. 

The  Canadian  Westinghouse  Company  held  their  annual  con- 
ference of  inanagers  and  engineers  in  Hamilton  during  the  first 
three  days  of  December,  which  closed  with  a  complimentary 
banquet  at  the  Royal  Hotel,  given  by  Mr.  Paul  J.  Myler,  the 
local  manager.  Besides  the  Hamilton  officials  the  following 
managers  were  present  :  Messrs.  F.  H.  Taylor.  Pittsburg  ;  C. 
F.  Scott,  Pittsburg ;  J.  H.  Farley,  PUtsburg ;  H.  D.  Bayne, 
Montreal ;  T.  F.  Dryden,  Toronto ;  W.  E.  Skinner,  Winnipeg  ; 
H.  D,  Scribner,  X'ancouver,  B.  C. 


CLARKSON  SCHOOL  OF  TECHNOLOGY 

Thomas  S.  Clarkson  Memorial,  Potsdam,  N.Y. 

Organized  under  chatter  of  the  University  of  the  State  of  New  York. 
Courses  leading  to  degrees  of  Bachelor  of  Science  in  Chemi- 
cal, Civi',  Electrical  and  Mechanical  Engineering,  comprising 
four  years  of  thorough  traimng  and  resident  college  work  in 
theory  and  practise  of  engineering.  Copies  of  Clarkson 
Bulletin,  published  quarterly,  mailed  on  application.  Health- 
ful climate.    Tuition  and  living  expenses  moilerate. 

WM.  S.  ALDRICH.  Director. 
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The  City  Council  of  St.  John,  N.  B.,  took  over  the  Carleton 
electric  light  plant  on  December  ist. 

The  new  electric  li?hl  station  at  Raymond,  Man.,  has  been 
completed.    Over  750  lights  are  now  installed  in  the  town. 

Messrs.  R.  T.  Walsh  &  Son  have  their  plant  almost  completed 
for  supplying  electric  light  in  the  village  of  Ormstown,  Que. 

The  Council  of  Nelson  B.C.,  have  acquired  the  electric  rail- 
way of  that  place  and  will  operate  it  under  municipal  control. 

The  E.  Smith  Basket  &  Veneer  Company,  of  Leamington,  Ont., 
have  installed  an  electric  light  plant  for  lighting  their  factory. 

The  Town  Council  of  Moncton,  B.  C,  have  decided  to  take 
steps  at  once  to  increase  the  capacity  of  the  electric  light  plant. 

The  Singer  Sewing  Machine  Company  are  building  a  large 
power  house  in  connection  with  their  new  factory  at  St.  Johns, 
Que. 

The  Governor-in-Council  has  approved  of  the  by-law  to  raise 
$15,000  for  the  extension  of  the  electric  light  plant  at  Niagara 
Falls,  Ont. 

The  Maritime  Engineering  Company,  of  Moncton,  N.  B. ,  are 
building  a  100  horse  power  engine  for  the  Arcadia  Sugar  Refin- 
ery Company. 

The  Cunningham  Electric  Company,  of  Edmonton,  N.W.T., 
has  been  dissolved  and  the  business  will  hereafter  be  conducted 
by  Mr.  H.  A.  Campbell. 

The  two  new  5,000  Westinghouse  generators  installed  in  ihe 
Hamilton  Cataract  Power  Company's  station  at  DeCew  Falls 
were  put  in  operation  last  month. 

It  is  understood  that  the  W.  A.  Murray  Company,  of  Toronto, 
are  considering  the  installation  of  additional  engines  for  their 
lighting  and  power  plant  in  their  departmental  store. 
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It  is  understood  that  G.  M.  Miller  &  Company,  archltect>,  of 
Toronto,  are  preparing  Ihe  plans  for  the  new  power  house  to  be 
built  at  Chelsea  Green,  near  London,  Ont.,  by  the  Southwestern 
Traction  Company. 

Mr.  C.  H.  Keefer,  C.  E.,  of  Ottawa,  has  recommended  the 
construction  of  a  new  waterworks  dam  for  the  town  of  Peter- 
boro,  Ont.  A  new  power  house  may  also  be  built  on  the  east 
side  of  the  Otonabee  river,  for  municipal  lighting. 

Three  hundred  and  thirty-three  thousand  lamps  are  inspected 
yearly  by  the  meter  inspectors  in  the  employ  of  the  Montreal 
Light,  Heat  and  Power  Company.  A  detailed  record  is  kept  of 
all  lamps  to  which  current  is  supplied  by  the  company. 

The  DeLano  Osborne  Engineering  Company,  consulting  elec- 
trical and  mechanical  engineers,  of  Toronto  and  Montreal,  have 
been  commissioned  by  }he  City  of  Charlottetown,  P.E.I.,  to  pre- 
pare plans  and  estimates  for  a  civic  lighting  and  power  plant. 

The  Water  Committee  of  the  Montreal  City  Council  have  in- 
structed Superintendent  Janin  to  ask  for  tenders  for  a  twelve 
million  gallon  steam  pump,  a  twelve  million  gallon  electric  pump 
and  a  five  million  gallon  turbine  pump.  Only  one  of  the  larger 
pumps  will  be  purchased. 

The  new  water  power  plant  of  the  Meaford  Electric  Light  and 
Power  Company,  Meaford,  Ont.,  is  expected  to  be  in  operation 
before  the  end  of  the  current  year.  A  new  generator  with  all 
the  necessary  equipment  has  been  installed.  Mr.  David  Robin- 
son will  have  charge  of  the  plant. 

A  sum  has  been  agreed  upon  as  the  price  at  which  the  City 
Council  of  St.  Thomas,  Ont.,  will  acquire  the  plants  of  the  St. 
Thomas  Gas  &  Electric  Light  Company,  the  figure  being  $196,-'' 
366.38.  By  this  agreement  the  City  is  saved  the  cost  of  arbitra- 
tion proceedings,  which  had  previously  been  agreed  upon.  The 
valuation  was  made  by  Mr.  James  T.  Lynn,  of  Detroit. 
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For  Sale 

A  Second  Hand  Direct  Coupled 
Generating  Set,  30  Amperes,  no 
Volts.    Vertical  Engine. 

Apparatus  in  good  order. 

SLADE  ELECTRIC  CO., 

121  John  Street, 

Quebec,  Can. 


THE,  GB.E.ATi:ST 

responsibility  resting  upon  our  manu- 
facturers and  power  users  in  Canada  is 
that  in  connection  with  their  Steam 
Plants.  The  Boiler  Rootn  is  the  place 
where  precaution  is  taken. 
The  larj^est  Steam  Users  regard  the 
assistance  of  a  responsible  Company  a 
necessity  in  order  to  provide  protection 
and  to  insure  a  safe  and  economical 
maintenance  of  their    Steam  Plants. 

TheCanadian  Casualty 
d  Boiler  Insurance  Co. 

22  Adelaide  Street  E.,  TORONTO 

are  specialists  in  Boiler  Inspection, 
Consulting  Engineers.  We  can  save 
you  money.    Write  us. 

TELEPHONE   MAIN  409t 

A.  G.  C,  DINNICK,  Managing  Director 


ZINC  &  ANALGUNED 

v  FOR 


,  @N ADA  Metal 

William  StJORONTO.  Telephone  Main  1729. 


General  Agent 
in  Canada  for 
Whitney  Elec- 
tric I  nstru- 
ment  Co. 


SMER BROOKE,  QUE. 


TELEPHONES 


We  manufacture  TELEPHONES  for  all  kinds  of  service; 
Central,  Exchange,  Factory,  Warehouse,  etc.  Our 

DESK  TELEPHONE 

as  illustrated  is  a  handsome  instrument,  perfect  in 
construction  and  design,  with  no  exposed  contacts  or 
wires,  and  has  many  other  points  of  advantage. 

Fully  guaranteed  and  sold  on  merit. 

Send  for  our  new  Telephone  Catalogue. 

John  Starr,  Son  &  Co.,  Limited 


F.  O.  Box  448 


HALIFAX,  N.  S. 
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TRADE  NOTES. 

From  the  general  interest  sliown  in  the  subject  ot  thawing 
water  pipes  by  electricity,  it  is  believed  that  a  great  many  central 
stations  will  provide  tl>e  equipment  tor  doing  this  work  this 
winter.  Sutlicient  has  been  done  in  this  line  to  indicate  the 
possibility  of  large  returns.  Some  of  the  larger  companies  in  the 
I'niled  States  last  winter  took  in  various  sums,  in  some  instances 
as  high  as  $i.\ooofor  the  season's  receipts  for  this  work,  so  that 
it  is  quite  evident  that  a  good  field  exists  for  increasing  the 
revenue  of  almost  every  central  station  in  Canada.  The  Pitts- 
burg Transformer  Company  have  placed  on  the  market  a  pipe 
thawing  outfit  which  is  fully  described  and  illustrated  in  their 
December  bulletin  just  received  by  us. 

.Arrangements  have  been  concluded  whereby  the  marketing 
of  the  several  well  known  products  of  the  Crocker- Wheeler 
i."ompany  and  Brown,  Boveri  &  Cie,  in  the  Dominion  of  Canada, 
will  be  looked  alter  by  the  selling  organization  of  the  Packard 
Klectric  Company,  Limited,  of  St.  Catharines,  Montreal  and 
Winnipeg.  The  Crocker-Wheeler  Company  are  manufacturers 
and  electrical  engineers,  with  their  works  and  main  offices 
located  at  Ampere,  N.  J.  Their  line  of  manufacture  includes 
electric  generators  and  motors  for  every  industrial,  lighting  and 
power  purpose.  They  are  licensees  for  the  North  American 
Continent  of  l>rown,  Boveri  &  Cie,  of  Baden,  Switzerland,  cele- 
brated designers  and  manufacturers  of  alternating  current 
apparatus,  whose  efforts  in  this  field  have  brought  the  alternat- 
ing current  machine  to  a  point  of  standardization.  The  reputa- 
tion for  excellence  earned  by  Crocker-Wheeler  apparatus  during 
the  past  fifteen  years  has  spread  beyond  the  United  States,  and 
it  is  to  better  serve  their  increasing  trade  in  Canada  that  this 
arrangement  has  been  made. 


The  official  tests  of  the  large  electric  locomotive  built  by  the 
General  Electric  Company  for  the  New  York  Central  Railroad 
took  place  on  November  12.  The  entire  morning  was  spent 
running  with  from  three  to  nine  cars,  75  miles  an  hour  being  the 
maximum  speed  attained,  but  there  is  little  doubt  in  the  minds  of 
officials  who  witnessed  the  tests  that  a  speed  of  over  go  miles  an 
hour  can  be  made.  The  locomotive  tested  is  the  first  built  of  forty 
ordered  by  the  New  York  Central  Railway  for  its  New  York 
terminal. 


THE  BELL  TELEPHONE  CO.  | 

OF  CANADA,  LTD.  p 

has  extended  its  jj 

LONG  DISTANCE  SERVICE  i 


from 

BRANTFORD,  ONT. 


p 

MOHAWK,  OAKLAND  AND  SCOTLAND  i 

Rates  may  be  obtained  from  any  of  the  Long  Dis-  [j 
tance  Toll  Stations  of  the  Company.  jj 

ii 


The  RICHMONDT  CONDUIT  &  MFG.  CO.,  Limited 

Sole  Manufacturers  of 

RiGHmondt  Electro-Galvanized  and  Navalite 
Conduit  Tubing  and  Fittinas 

For  Absolute  Safftv  in  Interior  Wiring. 


Factory  and  Office  :  15,  17  and  19  Jarvis  St.,  Toronto,  Canada 


THE  STRATFORD  MILL  BUILDING  CO.,  Stratford,  ont. 


STEAM  PLANTS 

FOR  ELECTRICAL 
PURPOSES   .   .  . 

''A  SPECIALTY" 


MANUFACTURERS  OF 


Engines,  Boilers,  Gasoline  Engines 
and  Flour  Mill  Machinery.^  ^  ^  ^ 


THE   BROWN  AUTOMATIC  ENGINE. 
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MCGILL  UNIVERSITY,  MONTREAL. 

Courses  in  Civil,  Mechanical  and  Electrical 
Engineering;  Mining,  Engineering  and  Metal- 
lurgy; Chemistry,  Architecture.  Also  full  courses 
in  Arts,  L,aw,  Medicine  and  Veterinary  Science. 

For  further  information  and  for  the  University 
Calendar,  address 

The  Registrar. 


SPECIFY 


TRADE 
MARK 

INJECTORS 


TENDERS  WANTED 


I 


A  V'eckly  Journal  of  advance  intorma- 
tion  and  public  works. 

The  recognized  medium   for  advertise- 
ments for  'Tenders. 


iCANADfAN  CONfRjStCTREGORDi 

,      TORONTO,'         -  S 


"  SHAWMUT" 

0™™^  ENCLOSED  FUSES 


Now  Rea.dy  for  Delivery 

Write  to-day  for  Bulletin  28. 

Chase  -  SKaLwmut  CompoLny, 

NEWBURYPORT.  MASS. 


LIUI6  Giani 
D0UDI6  TurDine 

HORIZONTAL  AND  VERTICAL. 

Made  in  44  sizes,  from  4  inches  to  60 
inches  diameter,  in  either  iron  scroll  case 
(see  cut)  or  in  flume  case. 

Complete  stock  of  turbines  on  hand  to 
insure  prompt  shipment. 

Machine  dressed  gearing  a  specialty. 

Turbine  catalogue  or  gear  list  mailea 
on  application. 

Correspondence  solicited. 

J.  C.  WILSON  &  GO. 

Glenora.  Ont. 


sadle:r  <a  haworth 


MANUFACTURERS  OF 


Oak  Leather  Belting 

Try  our  "CROWN  BRAND"  "DYNAMO,"  for  Dynamos,  Motors,  Fans,  Etc. 


Oor.  William  and  Seigneurs  Streets,  MONTREAL 


9  Jordan  Street,  TORONTO 


Fire  Clay  Products 

THE  GLENYARDS  FIRE  GLAY  GO. 

BONNYBRIDGE,  SCOTLAND. 


Cablegrams  :  Glenyards,  Bonnybrldge.  ^>  V  Codes  vised,  A. B.C.  and  Glenyards. 

Manufacturers  of  all  kinds  of  Fire  Cla.y  Goods,  Ga.nister  and  Silica  Goods,  for 
Iron  and  Steel  Works  a^nd  Gas  Works,  inclviding  Boiler  Seo^ting  Blocks 

In  all  kinds 
of  Packages 


a^nd  Covers  of  all  sizes.    Ground  Fire  Cla-y,  Ganister  a^nd  Silica 
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The  Jones  &  Moore  Electric  Company,  nianutaclurers  of  elec- 
Irical  apparatus,  recently  moved  into  their  new  building  at  296 
Adelaide  street  west,  Toronto.  The  building  is  60  x  200  feet 
and  three  stories  high,  and  is  equipped  with  modern  machinery 
lor  the  iii.iiuitaci iin'  of  J\iianios,  motors  aiui  supplies. 


Mr.  J.  T.  Kissack  has  assumed  control  of  the  plant  of  the  Pais- 
le)'  Electric  Light  Company,  of  Paisley,  Ont.,and  has  announced 
the  following  changes  in  the  schedule  of  rates  :  In  residences 
where    less  than    four  lights  are  installed  P^f  I'ght  in- 

stead of  ic,  and  all  commercial  lights  in  use  after  12  o'clock 
miilnight  to  be  charged  for  at  the  rate  of  i/^c.  per  light. 


SLpa«.-s  ^  fLtXIBLE  60NDUIT 


OEOISTERED 

MONTREAL  ELECTRIC  COMPANY,  AGENTS. 


The  ORic.iN.\[.  and  only  genuine  "Circular  Loom."  Has  been  in  the  market  for  twelve  years,  and  handled  by  us  for 
over  nine  years.  No  other  substitute  has  ever  taken  its  place  for  quality  and  adaptability.  For  price  lists,  discounts 
and  full  information,  address 

Montreal  Electric  CompaLny,     slr^et""^  Montreal 

Instant  shipment  made.  Large  stock  of  all  sizes  always  on  hand. 


Electrical  Superintendent  Wanted 

We  wish  to  secuits  ihe  service  of  a  thoroughly 
competent  man  to  take  charge  of  our  installa- 
lloa  and  line  work. 

To  a  competent  man  who  is  not  afraid  of 
work,  V. e  are  prepared  to  pay  a  fair  wage. 

.\pplicanls  for  the  position  are  requested  to 
send  full  particulars  to  Box  loS,  office  of  the 
Canadian  Electrical  News,  Toronto. 


Please  mention  this  paper  when 
corresponding  with  advertisers. 

ESTABLISHED  1849. 

BFtADSTREET'S 

Capital  and  Surlpus,  $1,500,000. 

oe   Throughout  the  Civilized 
World. 

Executive  OfiBces  : 
Nos.  346  and  348  Broadway,  New  York  Citv.U.S.A. 

THE  BRADSTREET  COMPANY  gathers  infcr- 
mation  that  reflects  the  financial  condition  and  the  con- 
trolling circumstances  of  every  seeker  of  mercantile 
credit.  Its  business  may  be  defined  as  of  the  mei  chants, 
by  the  merchants,  for  the  merchants.  In  procuring, 
verifying  and  promulgating  information,  no  effort  is 
spared,  and  no  reasonable  expense  considered  too  great, 
that  the  results  may  justify  its  claim  as  an  authority  on 
all  matters  aff^ecting  commercial  affairs  and  mercantile 
credit.  Its  offices  and  connections  have  been  steadily 
extended,  and  it  furnishes  information  concerning  mer- 
cantile persons  throughout  the  civilized  world. 

Subscriptions  are  based  on  the  service  furnished,  and 
are  available  only  by  reputable  wholesale,  jobbing  and 
manufacturing  concerns,  and  by  responsible  and  worthy 
financial,  judiciary  and  business  corporations.  Specific 
terms  may  be  obtained  by  addressng  the  company  or 
any  of  its  offices.    Corresponden  invited. 

THE  BRADSTREET  COMPANY. 

Ofpiecs  IN  Canada:  Halifax  N.S.  Hamilton,  Ont. 
London  Ont.;  Montreal,  Que.;  Ottawa,  Ont.;  Quebec, 
Que.;  3t.  John,  N.  B.  Toronto,  Ont.  Vancouver, 
B.C.;   Winnipeg,  Man. 

THOS.  C.  IRVING, 
Gen.  Man.  Western  Canada,  Toronto 


St.  Hilaire Station  e.  l.  lbbrun 
and  Montreal       m.  ae  villejrs 

ELECTRIC  ENGINEERING 
AND  SUPPLY  COMPANY 


MOTORS 
Bi-polar 
Multipolar 
Direct  Connected 


DYNAMOS 
Power 
Lighting 
Depositing 


Armatures  Re-wound. 
Commutators  Re-built. 
Special  Machines  Designed  and  Built 
Repairs  Rushed. 


WESTON  mmm  mmm  go. 

Waverly  Park,  NEWARK,  N.J.,  U.S.A. 

„         „         New  York  Office:  74  Cortlandt  Street. 

Berlin  :  European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  No  88 
London  :  Elliott  Bros.,  Century  Works,  Lewisham. 

Pans,  France  :  E.  H.  Cadiot,  12  Rue  St.  Georges. 

WESTON  STANDARD  PORTABLE 
Direct-Reading 
VOLTMETERS,  MILLIVOLTMETERS 
VOLTAMMETERS,  AMMETERS 
MILAMMETERS,  GROUND  DETECTORS 

AND  CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 

WestoTp^rtable  Galvano- °" Ou?  STl^roNTMMETETs^anHtn%  t^^^ STANDARD  thew.povrl 
meter-for  bridge  Work.  of  extreme  a°urac^^nf  West  t^nslS^l^fr',^,^^^'  -  Point 


Samson  Turbines 

For  all  Power  Purposes 

We  guarantee  for  this  turbine  greater 
power  and  speed  and  easier  regulation 
than  can  be  obtained  from  any  other 
water  wheel  of  the  same  size  operating 
under  similiar  conditions. 

Efficiency  is  over  80%. 


BXJIXjT  B"?" 


The  Wm.  Hamilton  Manufacturing  Co.,  Limited. 

BracncK  Office :  VaLncouver.  B.C.  -         -  Peterboroxigh,  Ont. 
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 CHARLES  BKANDEIS  

A.  M.  Can.  Soc.  C.  E.,  A.  M.  Amer.  Inst.  E.  E. 
Mem.  Amer.  Electro-Chemical  Soc,  Etc. 

CONSULTING  ENGINEER 

Estimates,  Plans  and  Supervision  of  Hydraulic 
and  Steam,  Electric  Light,  Power  and  Kailroad 
Plants,  Specifications,  Reports,  Switchboard 
Designs.  Complete  Factory  Installations,  Elec- 
tric Equipment  of  Mines  and  Electro-Chemical 
Plants. 

l,ong  Distance  Telephone  Main  3256. 
Cable  Address  :  Brandeis- Montreal. 

W.  U.  Code,  Univ-Edition. 
6J  63  Guardian  Building  MONTRE.AL 

The  Electrical 
Supervision.  Society 
K.  L.  AITKEN,  CHIEF  ENGINEER 

SUPERVISING  and  CONSDLTING 

I64  Bay  Street      -      TORONTO,  ONT. 

Long  Distance  Phone  Main  2268 

J  NO.  S.  FIELDING,  C.  E. 


Room  2,  IS  Toroato  Street 


TORONTO 


WALLACE  C.  JOHNSON 

M«T.  Am.  Soc.  C.E.     Mem.  Am.  Soc.  M  E. 

CONSULTING  ENGINEER 

Water  Power  Development 
and  Power  Transmission. 

1724  Notre  Dame  Street,  MONTREAL,  P.  Q  , 

and  NIAGARA  FALLS,  N.Y 


Edward  B.  Merrill 

Electrical  &  Mechanical 
Engineer 

16  Kino  St.  W.  Toronto 


Rodex*ick  J.  P£i.x*ke 

A.  M.  Can.  Soc.  C.E.    A.  M.  Amer.  Inst.  E.E. 
CONSULTING    ELECTRICAL  ENGINEER 

Electrical  Power  and  Lighting  Systems. 
Long  Distance  Power  Transmissions. 
Reports— Tests — Valuating. 

sa-53  Janes  Building   ■   TORONTO,  CAN. 

Cable  Address  "Rodparke"  (W.  U.  Code.) 
Long  Distance  Telephones — Office  and  Residence 

ROSS  &  HOLGATE 

CONSULTING  and 
SUPERVISING  ENGINEERS. 

Hydraulic  and  Power  Developments  and  Trans- 
missions.   Electric  Railways,  Lighting 
and   Power  Systems. 
Arbitrations,   Reports,  Etc., 


ST.  FRANCOIS  XWIER  ST. 


MONTREAL 


T.  T.  SIMPSON 

A.  M.  .■V.nier.  Inst  E.  K., 

Consvilting  Engineer 

Plans,  Estimates  and  .Supei  vision  of 
HydraLuItc 
Steam  and 
Electric  PlaLnts 


55  Sparks  St, 


OTTAWA,  ONT. 


TENDERS  WAMTK 


A   Weekly  Journal  of  advance  informa- 
tion and  pviblic  wqrks. 
The    recognized   medium   for  auverti.se- 
nietils  lor  Tenders. 


iCANADIAN'CONTRACT  RECORD 

L-^,  TORONTO.  . 


I 


ALTERNATING  CURRENT  MOTORS 

Made  by  BROWN,  BOVERI  &  CO.,  Baden,  Switzerland 

Excellent  Design,  Slow  Speed,  Very  Low  Prices, 

Prompt  Delivery  from  Canadian  Stock 

GftMPBELL  &  RENTON  ■  Kinosion,  Oni 


Norton  D.  C 
Volt  and  Ammeters 

"Style  A"— Brass. 
"Style  B"— Oxy  Black. 
Accurate  and  Neat. 
Prices  Competitive. 
WRITE. 


■Il'^lll.- 


C.W.  BONGARD&CO. 


STYLE  "A" 


53  Adelaide  St.  West, 


RECENTLY  PUBLISHED: 


THE  GfVNf\Dlf=\N 
OF  STEf\M  f\ND 


•HANDBOOK 
BLEGTRIGITY 


BY  WILLIAM  THOMPSON 

170  Pages,  Illustrated  In  Strong  Cloth  Binding 

I  HE  preparatory  chapters  are  devoted  to  a  concise  explanation  of 
the  foundation  principles  of  Mathematics,  a  knowledge  of  which 
is  absolutely  necessary  to  the  study  of  Electricity  and  Engineering. 
In  ihe  succeeding  chapters  the  student  is  led  by  gradual  stages  to  a 
more  complete  acquaintance  with  these  subjects,  and  is  equipped  with 
knowledge  to  enable  him  to  pursue  his  researches  to  any  further  ex- 
tent. 

TI16  6.  ti.  Mortim6r  PublisHina  Gompanu,  o\  Toronto,  Limited 

TORONTO, 


Send  for  Table  of  Contents 


CANADA 


ALUMINUM 

ELECTRICAL  CONDUCTOJIS 


FOR 


RAILWAY  FEEDERS  and 
TRANSMISSION  LINES.. 
INGOTS,    SHEETS,    WIRE,   TUBING,  CASTINGS 

Prices  with  full  infonuation  on  application. 

NORTHERN  ALUMINUM  GO. 

PITTSBURGH.  PA. 


Engineers  who  follow 
the  constant  development 
in  Circuit  Breaker  prac' 
tice  will  remember  that 
there  is  not  on  the  mar- 
ket to-day  a  single  im- 
portant type  of  Circuit 
Breaker  which  did  not 
originate  with  the  Cutter 
Co.  We  are  specialists  in 
this  line  and  would  be 
glad  to  give  information 
and  quote  prices. 
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Tlie  Ottawa  City  Council,  by  a  vote  of 
13  to  7,  have  decided  to  submit  to  the 
ratepayers  at  the  coming  municipal  elec- 
tions a  by-law  authorizing  the  acquisition 
of  the  street  railway  upon  the  terms  of  the 
company  's  otter.  The  company  are  willing 
to  dispose  of  iheir  franchise  and  property 
for  S.',  soo.oiHi. 


 Bought  and  Sold  

LARGE  STOCK  ALWAYS  ON  HAND 

The  delay  and  expense  incidental  to  buying  in  the  Cedar  Districts  can  be 
avoided  by  sending  your  Inspector  to  Hamilton  for  Assorted  Car  Loads. 

Cor   Main  and  Catherine  Streets.  ^  WOODMAN  BROTHERS 

Telephone  .294.  HAMILTON,  ONT. 


THE 


LIMITED 


METALLIC  SEAMLESS  TUBE  CO., 

BIRMINGHAM         -         -  ENGLAND 

 Mmiufacturer's  of  the  

'^Metallic"  Steel  Conduit  System  for  Interior  Wiring 


^«    ^«    ^•    ^LSO  Tr* 


Cold  Drawn  Seamless  Steel  Tubes,  for  Boilers,  Cycles,  etc.,  etc. 

Diploma  and  Mp.dal  Awarded  "World's  Fair"  Chicaoo.  1893 


THE  1905  EDITION 

S5ANDARD  WIRING 

rOR  EllECTRIC  lilGMT  AND  POWER 
ADOPTED 

By  the  Fire  Underwriters  of  the   United  States. 

By  Cornell  University,  Stanford  University  and  other  Technical  Colleges  and  Schools. 
By  over  47,000  Electrical  Engineers,  Central  Station  Managers  and  Wiremen. 

BECAUSE 

It  is  the  only  book  on  Wiring  and  Construction  kept  strictly  up  to  date. 
It  contains  all  the  necessary  Tables,  Rules,  Formulas  and  Illustrations. 
It  settles  disputes,  and  if  referred  to  before  wiring  will  prevent  disputes. 

Flexible  Leather  Cover,  Pocket  Size,  Retail  Price 


$1.00  Each 


Address  orders  to  Canadian  Electrical  News,  Toronto,  Can. 


Internal  Furnace  Saves  Ten  Per  Gem 


An  externally  fired  boiler  wastes  fuel  because  of  the 
radiation  of  heat  from  the  outside  of  the  brickwork  and 
the  leakage  of  cold  air  above  the  fire,  which  causes 
a  double  loss  by  heatijg  the  excess  of  air  and  by  pro- 
ducing imperfect  combustion. 

In  a  Robb-Mumford  internally  fired  boiler  the  heat 
is  transmitted  directly  to  the  water,  and  air  cannot 
get  into  the  furnace  except  through  the  regular  drafts. 
This  makes  a  saving  of  at  least  ten  per  cent. 


Robb  Engineering    Co.,  Limited 


AGENTS 


AMHERST,  ]V,S. 

(  WM.  McKAV,  320  Obsington  Avenue,  Toronto  ;  WATSON  JACK  &  COMPANY,  Bell  Telephone 
i  Bldg-.,  Montreal  ;  J  F.  PORTER,  355  Carlton  Street.  Winnipeg. 
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^THE  OTIS^ 

TDBDLAR  FEED  WATER  HEATER 


Oil  Separator  and  Purifier 


is  not  an  experiment  but  a  tried  and  tested 
appliance  that  the  makers  are  not  afraid  to 


EXHAUST  [inlet   exhaust  f  OUTLET 


GUARANTEE 

To  heat  the  feed  water  to  the  boiHn^  point 
(210  or  212  degrees)  with  the  exhaust  steam 
without  causing  any  baci<  pressure,  also  to  ex- 
tract the  oil  from  the  exhaust,  so  that  the  ex- 
haust steam  after  being  passed  through  the 
heater  can  be  used  for  heating  purposes,  and 
the  water  of  condensation  for  the  heating  sys- 
tem be  returned  to  the  boiler  without  the  addi- 
tional expense  of  an  eliminator. 


We  are  so  sure  of  the  OTIS  that  we 
agree  to  pay  all  cost  of  a  trial — freight,  cartage, 
piping,  etc.,  if  it  fails  to  do  all  we  claim  for  it. 

Catalogue  and  Prices  at  Your  Service. 


The  Stewart  Heater  Co 


300    Est  DelevaLii  Ave., 


BUFFALO.  N.  Y. 
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SPARKS. 

Tlio  Cranbrook  Kleclric  Light  Company,  of  Cranbrook,  B.C., 
have  found  it  necessary  to  install  another  dynamo. 

The  work  of  remodelling  the  electric  light  and  power  p'ant  of 
tiie  Alexandra  Palace,  University  .Avenue,  Toronto,  has  been 
placed  in  the  hands  of  the  Electrical  Supervision  Society.  A 
new  generator  will  probably  be  installed  and  other  material 
chaniires  made.  Manufacturers  of  switchboard  supplies,  incan- 
descent lainp-i,  and  other  needed  apparatus  are  requested  to 
communicate  with  the  Kiigmeers. 


The  Saugeen  Electric  Light  Company,  of  Southampton,  Ont., 
have  lately  replaced  their  old  generator  by  a  new  three-phase 
alternating  current  machine  of  200  k.  vv.  This  was  done 
in  order  to  overcome  the  loss  in  transmission  from  the  power 
house  to  the  town,  a  distance  of  three  miles.  The  voltage  was 
raised  from  2,000  to  6,600  volts,  and  reduced  by  a  step-down 
transformer  of  90  k.  w.  at  the  distributing  centre.  This  plant 
also  supplies  the  lighting  for  Port  E'gin,  six  miles  distant,  a  60 
k.  w.  step-down  transformer  being  used.  The  equipment  was 
installed  by  the  Canadian  General  Electric  Company. 


ELECTRICAL  &  TRANSFORMER  SHEETS,  STRIPS  &  STAMPINGS 

SWEDISH  BARS,  ROUNDS,  SQUARES,  FLATS 

TilDMlTD  DDflC  i34  upper  Thames  ST., 
lUnliLn  DnUo.j    london,  eng. 


Masnet  I-'orgiiigs.  M.ibs.  Hats 
ill  the,Kou8li  and  Machined. 


Established  1870. 


Plain  and  Slotted 
Discs. 


Telegraphic  Address,  'Sheetiron',  lyONDON. 
Ijieber's  Code  used. 

MILD  STEEL  CASTINGS  FOR  MAGNETS 

MAGNET  STEEL  FOR  PERMANENT  MAGNETS.  BRIGHT  CHAKCOAL  IRON  RODS 

Sole  Reoresenratives  Tor  Canada '  Peacock  Brothers,  Canada  Life  Buildings,  Montreal. 

FOXGROFT  &  DUNCAN 

Telegrams  :  "  Foxship,  London." 

Contractors  to  His   Majesty's  Government,  the  Colonial  Government 
India  Office  and  London  Cobnty  Council,  etc. 

.  .  .  MAKERS  OF  EVERY  TYPE  OF  ...  . 

electrical   Measuring  Instruments 

....  ALSO    OF  ...  . 

Main  Switchboards,  Main  Switches  and  Fascs, 
Distriboting  Boards,  Open  and  Enclosed 
Type  Arc  Lamps. 

Send  for  Price  List.         -         Dlscovint  to  Trade. 
Phoenix  Works:   QUEEN'S   ROAD,    DALSTON,    LONDON,  ENGLAND 


Sector  Pattern  Illuminated  Dial  Instrument. 


BUILT  IN 
BOTH 

SIMPLE  AND 
COMPOUND 
TYPES 


THE  McEWEN 


HIGH  SPEED 

AUTOMATIC 


Requires  no  introduction  to  the  engineering  public— Designed  for 
Simplicity,  Strength  and  Close  Regulation. 

NO  BE.TTE.R  HIGH  SPBBD  BNGINB  BUILT 


WATEROaS.  BRANTFORD. 


CANADA 
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TI16  W6Si)inQlious6  Gonpanies 

act 

Louisiana  Purchase  I^xposition 

AWARDS 

by  the  International  Jury 

Special  Award 

in  the 

Depa^rtment  of  Machinery 
for  "The  best,  most  complete,  and  most  attractive  installation"/ 

Twelve  Grand  Prizes 

To  the  Westinghouse  Electric  and  Manufacturing  Company,  for  "Alternating  current  generators  and  motors 
alternating  current  turbo-generator  installation,  static  transformers,  and  rotary  converters" — Group  67. 

To  the  Westinghouse  Electric  and  Manufacturing  Company,  for  "Direct  current  generators  and  motors" — 
Group  67. 

To  the  Westinghouse  Electric  and  Manufacturing  Company,  for  "Electric  railway  motors,  alternating  current 
and  direct  current,  and  control  systems  tor  single  and  multiple  unit  operation  and  for  mining  and  in- 
dustrial locomotives" — Group  67. 

To  the  Westinghouse  Machine  Company,  for  "Horizontal  gas  engines  and  steam  turbines" — Group  62  and  63. 

To  the  Westinghouse  Air  Brake  Company,  for  "Air  brakes  and  friction  draft  gears" — Group  74. 

To  the  Westinghous  Traction  Brake  Company,  for  "Brakes  for  electric  cars" — Group  74. 

To  the  American  Brake  Company,  for  "Driver  brakes." — Group  74. 

To  the  Westinghouse  Automatic  Air  and  Steam  Coupler  Company,  for  "Air  and  steam  couplers. — Group  74. 
To  the  Westinghouse  Brake  Company,  Limited,  London,  England,  for  "Air  brakes  and  accessories. — Group  74. 
To  the  Westinghouse  Company,  Limited,  of  St.  Petersburg,  Russia,  for  "Air  brakes  and  accessories. — Group  74. 
To  the  Union  Switch  and  Signal  Company,  for  "Signal  systems." — Group  74. 

To  the  Cooper  Hewitt  Electric  Company,  for  "The  development  of  the  mercury  vapor  arc  lamp." — Group  69. 

Bight  Gold  Medals 

To  the  Westinghouse  Electric  and  Manufacturing  Company,  for  "Complete  switchboards  and  controlling 
apparatus  and  the  application  of  electric  motors  for  mechanical  purposes." — Group  67. 

To  the  Westinghouse  Electric  and  Manufacturing  Company,  for  "Alternating  current,  direct  current,  and 
Bremer  arc  lamps  and  arc  lighting  systems." — Group  69. 

To  the  Westinghouse  Electric  and  Manufacturing  Company,  for  "Electric  measuring  instruments. — Group  71. 

To  the  Nernst  Lamp  Company,  for  "Nernst  lamps." — Group  69. 

To  the  Cooper  Hewitt  Electric  Company,  for  "Vapor  lamps  for  photo-engraving." — Group  15. 
To  the  Pittsburg  Meter  Company,  for  "Water  and  gas  meters." — Group  64. 

To  the  Westinghouse  Electric  and  Manufacturing  Company,  for  "Industrial  betterment  work." — Group  138. 
To  the  Westinghouse  Air  Brake  Company,  for  "The  housing  of  the  working  classes." — Group  136. 

Four  Silver  Medals 

To  the  Westinghouse  Electric  and  Manufacturing  Company, for  "Switches, fuses  and  wiring  appliances. -Group  69. 
To  the  Sawyer-Man  Electric  Company,  for  "Incandescent  lamps." — Group  69. 
To  the  Bryant  Electric  Company,  for  "Electric  light  fittings."— Group  69. 

To  the  Societe  Anonyme  Westinghouse,  Havre,  France,  for  "Gasolene  automobiles."  -(iroup  72. 

One  Bronze  Medal 

To  the  Perkins  Electric  Switch  Manufacturing  Company,  for  "Electric  switches." — Group  tig. 
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Ness,  M^La''^"^  Bate 


.cTOBERS  or 


"0  m.NESS^^% 


TELEPHONES.^^ 


if 
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SOLE  >>G£NTS 

Milde  MicrophcnE. 

The  b?sl  TRANSMtTTtR 
i-rHe  World. 

  :   9. 

QUEBEC  AGENTS 
ror  the 

.Easrnn'DynarnDSy 
6  'Aorcrs. 


SwiiGli-Boards  and  flnnunciators 


FIRE  ALARM  APPARATUS  and  = 
TELEGRAPH  INSTRUMENTS 


'Nessphones,'  Montreal 

732  Dorchester  St. 
MONTRBflL 

Telephone  Main  iioo. 


Electrical  Supplies  of  all  kinds. 


Montreal 


Uncle  Sam  would  not  allow  his 
battleships  to  be  babbitted  with 
inferior  babbitt  metal.  New  battle- 
ship "  Nebraska"  is  lined  with 
Syracuse  Babbitt.  Always  specify 
best.    It  is  cheapest  in  long'  run. 

Syracuse  Smelting 
Works 


Motreal 


New  York 


Seattle 


The  Electric  '  Construction  Co.  of  Canada,  Limited 


Perfection 
Type 


32-40  Dundas  Street,  London,  Can.— Phone  1103. 

Di'iiaios  and  Moiors 


Multipolar 
Bipolar,  Direct 
Connected  or  Belted 


High  efficiency.    Desisjned  for  any   required  speed   or  voltage. 
VVe  contract  for  complete  installations. 
We  repair  machines  of  any  mase. 

Estimates  cheerfully  g^iven.    Descriptive  matter  furnished  on  application. 


MUNICIPALITIES  AND  ILLUMINATING  COMPANIES 

Can  save  money  on  Electric  Plant  and  on  its  Operation  and  Maintenance 
by  communicatingf  with 

THE  UNITED  ELECTRIC  COMPANY,  Limited,  TORONTO 

What  Makes  the  Wheels  Go  ? 

OUR  "EXTRA" 
THE  J.  c.  McLaren  belting  go., 


Montreal 


Toronto 


CENTRAL   STATION  MANAGERS 

Dea-r  Sirs — 

Send  your  Electrical  Repair  Work  to  FRED 
THOMSON  ^  CO.,  770-774  Craig  Street  Montreal,  for  Quickest  Work. 
Best  Workma-nship  and  Rea-sonable  Price. 

Very  truly  yours, 

P17RT.Tr:  OPTMTOV 


